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DicSticrey e

Happy users might describe PicStic® as a BASIC PicStic's” features don't
Stamp’ with an attitude, but wed like to think that stop there. Besides
it's just a good idea advanced the way we like it. more program
memory and I/0
PicStics™ are BASIC Stamp | I/O compatible 14-pin  lines, the PicStic™ 2
boards with a lot of extras. The primary gainisspeed has a battery-
and performance. Any PBASIC program you have will backed hardware
automatically run 15 times faster on a PicStic” us- clock/calendar. The
ing our PicBASIC compiler Besides getting more PicStic” 3 has a high-
speed and double the instruction space, Micromint speed, dual-channel
gives program developers the option of using as-  12-bit ADC. Ot
sembly language, BASIC, or C,
along with this enhanced Small size, high speed, improved performance, lower
performance. cost, and packaging with an attitude. That's the new
PicStic:

actual size

Call now and order.

r—-_-_-_--—----—.--—_--_-_—1

| Micromint Micromint | Micromint |

| PicStic™ 1 PicStic™ 2 | PicStic™ 3 | BasiC starmp” |

PC : Price $29 $39 $39 $34 :

nn I yes yes yes yes I

I yes yes yes yes I

I 1fO lines 10 9 10 8 I

The Great Coverup! : - | - |~==|mx| - |
® 12-bit ADC

I RAM [variables) 22 bytes 22 bytes 22 bytes !

For our next improvement, we've decided to give PicStics™ a “rain- 1 v program length” 150 ins 150 ins 150 ins |

coat” and a ‘hardhat” to meet those damp or otherwise “crushing’ § Clocks 4 MHz 4 MHz 4 MHz I

applications. Our ‘raincoat” is a rubberized dippin rocess that s ¥ lon/om WAL Rasjiany; [N0h favjone I

PP B =B L CIPFECROC Ny v 9600 bps 9600 bps | 9600 bps i

keeps dust, dirt, and the idiot with greasy fingers from destroying : Packaging* 14-pin SIP W-pin SP o~ | 14-pin SIP o i

your PicStic” We just call it “Protective Coating.” You just order it as ‘ protective ,‘l“-a::d; encapsulated | encapsulated |

5 % or encapsulate:

i i " ' , | 4 e ok ‘Maximum length and I d are determined by instructi
For industrial applications or situations where PicStics™ are handled g e ™

by Neanderthal service techs, we offer an encapsulated unit we
affectionately call "Heavy Duty" Besides offering extended tempera-
ture function and virtual mechanical indestructibility, this 0875"x15”  PicStic™ Development System includes:

potted meodule finally gives users a truly tamper- and copy-proof  PBASIC or C compiler, PicStic programmer; power supply, and cables.
package for sensitive end-use assignments. Order -HD for the Heavy  PicStic not included. $149.00

Duty packaging option.

**Protective coating and encapsulated packaging are extra-Gost options.

Simply order PicStic by number: PS1, PS2, or PS3 and either -PC
Not all PicStic™ variations are available in both PC and HD packaging.  or -HD optional packaging.

Call for details. Tn onn“ l:ll.l- l.souas-3355

(> MICROMINT, INGC.

4 Park Street  Vernon, CT OB066 « Tel: [BE0O) 871-6170 » Fax: (B60) 872-2204 « http//www.micromint.com/
in Europe: (44) 1285-658122 « in Canada: (514) 336-9426 « Distributor Inguiries Welcome!

BASIC Stamp® and PBASIC are trademarks of Parallax Inc. PicStic” is a trademark of Micromint Inc.
4 5 i 5 4 i 4 3 0 1 &2 & @& & & &8 0 2 &2 ¢+ ¢ ' 2 ' ' ' i '+ 1 ' P J ' 4 3 11 ' 1 3 i i '3 1317 B @ ' 1 B [/
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Electronic

Serving
Silicon Valley
since 1964!

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

Wide-SCSI Hard Drive

# Seagate STS660NC 545MB Wide-SCS! Hard disk drive

# Limited quantity available, hurry before they're gonel
# Commonly used in workstations, UNIX boxes, etc.

HSC#16165 $169.00

486 Motherboard Deal!
# Brang-new 486 DX-33 Matherboard (no CPU chip)
4 1SA bus uses most commonly available plug-in cards
4 Five sixteen-bit ISA sockets, two eight-bit sockets
# Eight 30-pin SIMM memory sockets
# Includes 256K cache, AMI BIOS (installed)
# OEM white box with manual
# Baby AT size -- Ninety day warranty

HSCH16152 $27.50

VGA-to-Video Converter!
4 Send your computer's vidoe output 1o TV or VCR!
# Use your laptop and a talevision monitor for presantations
# Geni VGA 1o TV converter is small (4.5" x 2° x 2")
# Can be used at the same fime as your monitor
# Outpul is NTSC Composite video, from 840 x 480 VGA
# New in case with AG adaptor, manual

$29.95.

Peltier Cooler at a Price!

# Made for cooling ceramic Pentium Processors (not metal)
# Heatsink is 2" x 2.875", 5" thick

# Mounted 12VDC fan

¢ Peltier device is 1.125°

# Unit is new, and much
cheaper than the separata parts!
# Perfect for Paltier experimentst

HSC# 16106

$24.95

DTC Disk Controllers!

# I you know computers, you know of Data Technology
Corporation's reputation for robust device controllers!

# Unused in OEM packaging with Saftware & Info Sheet

# Many bus formals & drive types supported

4 All have our 90-day warranty -- Now, Lower Prices!

DrC-21308 HSC# 15837 9.95

& PCi Bus controllarfor two E-IDE drives (no FD
DTC-21300 HSCA 15838 $14.95

@ PGI Bus controller for four E-IDE drives (no FD)
DTC-2278VL HSC# 16067 .95

 ISA Bus IDE Controlier (no floppy drives)
DTC-3270VL HSCH 16068 $27.50

@ VESA-Local Bus HD/FD SGSI-2 Controlier
“* Will conlrol up to seven 8GB drives, can co-feside

DTC-2277A HSCH 16066 $27.50
o Caching VLB E-IDE controller with floppy controler

DTC-3150¢ HSC# 80376 $19.95
" @-bil Non-bootable SCSi (perfect for Renol)

Full-screen MPEG Video!

# REALmagic Maxima MPEG playback controller by Sigma
Designs enhances your multimedia capability!

# Get full-screen, full motion video with CO-quality soundl

# Up 10 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

4 Demo CD's (Silent Steel, Flash Trafficinteractive thrillers),
book and software included

¥ REALmagic Interactive and OM-1 compatible

# New in retail box, 5-year manufacturer's warranty!

REALmagic

MAXIM

\ Hsce 16062

Hand-Scanner Special!
4 Logitech ScanMan 256-Bit Grayscale hand-scanner
4 100 - 400 dpi resolution, hardware (swilch) selectable
# Factory Refurbished, 00-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

| Hsc#15986 $34.95

PCMCIA Card Reader

# 1BM Compatible Reader/Writer for PCMCIA Cards

# SwapBox by SCM Microsystams with 16-bit ISA Bus card

# Convenient front access for siots (not in rear of system)

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

# Dual siot, Type |, Il or lll, hot swappable

# Perfect for transferring data or hardware from laptops,
nolebooks or Kodak Cameras 10 deskiop PC's

# includes driver disk, manuals, cable, internal card, bracket

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

$79.95

PCMCIA SCSI Card

# Mediavision PCMCIA SCS| || Card for Laplops

# Use with CO/ROM Drives, WORM Drives, Hard Drives,
Scanners, any SCSI | or Il device

# Bundled with Corel SCSI (ver. 2.04) software

# Cable, installation software, manual included

# Would make excellent laptop connection to Aeno, above

# New in box with software, 90-day warranty

$79.00

HSC# 15883

[TI{d Electronic

Toll Free (Orders Only) 1-800-4 HALTED
Internet Worid Wide Web.

3500 Ryder St., Santa Clara, CA 95051
4837 Amber Ln., Sacramento, CA 95841
6819 Redwood Dr., Cotati, CA 94931

Supply
(1-800-442-5833)

http://www.halted.com

(408) 732-1573 or-
(916)338-2545  FAX your orders fo:
(707)792-2277  (408) 732-6428

=
=

HSC# 16125 2MB MPEG Card

House that Equipment!
4 Beautiful, black, brand-new 19" rack cabinets!
4 Two sizes to choose from:
= Short Cabinet Is 29.5° tall, with room for
21" of vertical instrument height
wr Taller Cabinet is 50.5° tall, with room for
42" of vertical instrument height. and has
louvered vents on the top panel
# Both sizes are 225" wide, and 30" front-to-back
# Both include front and back threaded rails, as well as an
interior set for support of heavy eguipment

# Made by AMCO Engineering

# Units are new in box, strapped fo skids,

ready for fruck shipment (cannot go UPS)

# Cabinets are lextured matle-black
u

broummhmmuhoqumm(ﬂscl 15‘"6 $9.! 95}
HSC# 80398 Short 19" rack cabinet $149.00
HSCH 80399 Tall 19° rack cabinet $289.00

" Orchid MPEG + Video!

# Orchid Technology Kelvin MPEG Video Card
# 64-bit graphics with MPEG Video on one card!

s {MB version will display up 10 800 x 600,
B4K colors, or 1024 x 768, 256 colors

= 2MB version will display up 1o 800 x 600,
16.7M colors, or 1024 x 768, 84K colors

ORCHID

+ Manual, audio cable & driver soltware included
# Note, the MPEG portion is not WinG5 compatible, but the

video portion is. Everything works fine with Windows 3.1
# Manulacturer close-out of dealer returns, old shelf-stock,

elc. s0 some packages may be opened, shell-worn, etc.
4 Ninety day HSC warranty

$69.00

HSCH 16124 1MB MPEG Card
$89.00

' EaOpicaI Drive

# Maxoptix (b Maxtor) Tahili | Removable Media Drive

# 3508 avg. access time, 6B0KE/S transfer rate

# SCSI Interface, 5.25° Full Height Form Factor

# Used, lested good, 90-day warranty

# Uses 650MB or 1GB cartridges

# Use of high quality, fan cooled dust-iteted enciosure highly
recommended

# Able 1o run files from drive, unlike tape backup units

HSCY 15885  Tahiti | Optical Drive  $199.00
HSCH#1599%6  Now 650MB cartrisge  $49.95

“3-D SCSI-2 Sound Card

# Mediavision Premium 3-D high-quality sound card

+ 16-bit audio, 44.1KHz digitized sterea sound

# MPU 401 MIDI, Soundblaster compal , SRS 3-D circuitry

# Intemnal SCSI1-2 CD-ROM port, microphone jack (mike not
included), line-in, speaker jack, joystick port

# Includes diiver disks, photocopied book

4 DEM package (no bex), 90-day warranty

# We had these and ran out.. New Stock at Lower Prical

HSC#16164 $39.95

Visit HSC's Website!

# HSC has a new presence on the intarnet World Wide Wab!
# Simply point your browser ko hitp://www hahed.com

# Site Is constantly being revised, please visit often!

# Specials and one-ol-a-kind (tlems not in our ads!

Tricky Tuned Mag-Switches!

# Ordinary magnetic switches used on doors and windows in

security systems can be defeated by secretly placing another
magnet next o the swilch on the frame, whera it doesn'l move

# These government-spec. magnetic swilches are carefully
biased 5o that they only respond o their matched magnet.
# Box is 4.75" x 25" x 1757, magnet is 4.75" x .5" x 1.75"
# Rugged die-cast box is gasketed, and has tamper switch
# New in box, buy six and save! Retail is over $25 each!

HSC#16065 $9.95 ... o 6/$50.00

FaxBoy for paperless FAX!

# High perfarmance fax machine, saves space and paper!

# D2 FAX by Seponix with FaxBoy software uses 3.5° lloppy
disks rather than paper for input/output

# May be used as back-up to existing fax machine, cras a
stand-alone fax machine

‘Ummmhbw‘ﬂﬂ'sdhme,wwwy.muﬂs

# Measures only 5 x 8° x 3.8

# View and composa faxes on your DOS compuler, use lop
kaypad to program unit and send faxes

Small-scale Video!

# Matsushila M-A101BUS CCD Color CCD-Camera
# Composite video out, separate audia output jack,
Operates on 12VDC (AC Adaptor incl.)
# Servo-controlied mechanicaliris for auto
exposure, suprisingly good picture!
# Made by Matsushita for IBM
System
# Unitmeasures under 5° long- 90-day warranty, newin box!

HSCH 80375 $189.95

New Price for SCSI Sound!

# Mediavision ProAudio Spectrum 16 sound card

# 16-bit audio, 44.1KHz stereo sound

# MPU 401 MIDI emulation, Soundblaster compatible

# Intemal SCSI CO-ROM port. microphone jack (mike not
Inciuded), line-in, speaker jack, joystick port

# Includes driver disk. information sheet (no book)

# OEM package (no bax), 90-day warranty

HSCH15797 $29.95

Tape Backup Bargain!
# trwin AccuTrak 31250A 260MB tape drives
# Brand new in box with 80-day warranty
# EZ-Tape software lor DOSMindows 3.XX is included
# Hooks 1o floppy controller with included insertion cable
# Comes with brackets and 525" faceplate for mounting in
regular hal-height drive bay, but can be mounted in 3.5
bay with optional faceplates below

# Made for IBM s0 you know i's rugged!
# Includes new 250MB preformatted tape
HSC#15805

o,
W\NI\“F

$39.95

— Irwin Tape Backup Accessoriess —
# 35 Faceplale, Light Gray ~ HSCE 15807 $2.95
# 3.5° Faceplate, Dark Gray HSC# 15808  $2.95

You can still subscribe to our e-mail "Mailing ist", just

at any time in the same manner.

http:/www.halted.com
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FROM STEPPERS TO SERVOS
WITHOUT GETTING TORQUED Jeffery Kerr

12

Learn about steppers and servos, plus design a system of your own.

BEAMING IN WINTER WEATHER MAPS AND
SATELLITE IMAGERY ON YOUR PC Gordon west ...

Watch winter weather storms direct from the airwaves without having to spend
a cent on land-line Internet access.

HOLOGRAPHY 2:
IMPROVING THE SINGLE BEAM .ohn lovine

This follow-up feature will “show you the light” on how to enhance your
holographic images.

BUILD THE ADV-BASS 7homas Henry & Jack OTMAM ..o

Construct this inexpensive analog drum synthesizer for exciting percussive
musical effects.

MOST POPULAR MARITIME MOBILE HAM
AND MARINE CHANNELS Gordon west

Check out this list to find the frequencies you've been looking for,

THE NUTS & VOLTS SOLAR WORKSHOP 7uByers.......coooon

Explore the exciting world of photovoltaics in this new monthly feature.

FABRICATE THIS 12-KEY SERIAL KEYPAD
UTILIZING THE (.I-54/ 56 Michael Davenport

Try this economical serial keypad for use in your homebrew projects.
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Increase the frequency of your oscilloscope to 170 MHz.
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Look into “the eye from TI" for precision light readings.

SOFTWARE WIZARDRY Harry Helms
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HAM GEAR FOR SALE

R390 ITEMS: Pair of R390 meters, (2) 3TF7
ballast tubes, 1 complete copy R390A organi-
zational and depot maintenance manuals.
Best offers. aa3ae @juno.com

LEARN THE SECRET. How to silently acti-
vale any phone/line and monitor. And without
ID detection. For info, send $5 refunded with
first order to: ILIADIS, PO Box 350562,
Jacksonville, FL 32235-0562.

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

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

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.

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

TERRIFIC TIMEPIECES! Binary clock, other
kits. WPC, 309 South Brookshire, Ventura,
CA 93003. www.wesl.net/~wpc 805-339-
0702.

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

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.

CUNARD ASSOCIATES

RD6 Box 104, BEDFORD, PA 15522
L

FAX 814 623 7000

Toner
Cartridge
Recharoe

er Printer

’mecgp{oEcm@adb

o0 @D B vosier program 1 § SepPmcamtfrom 86 each

P200/HTB00MT 1000

NTNSS21/4585/4824/5414 $37.95
MIDLAND

70-832 70-836

ICOM

¥ WEGIVE YOUA 12 MONTH WARRANTY. ‘hﬂdolh @ 1 Free Video Tape
" WE WILL BE HERE WHEN YOU NEED US / 10 YEARS IN BUSINESS. m"‘ ) mm
¢ WESAVE YOU ™ MONEY "= [1[1] wh“m
* raralllpl-h
. nygﬁsrwmaﬁmm‘;ﬁummm m‘m see ek o nt# 2040%
FFOR MORE INFORMATION ABOUT YOUR PARTICULAR NEEDS, WE GAN BE CONTAGTED &m
VIA PHONE OR FAX AT {974) 623-7000 OR VIA E-MAL TO: ZAPPEM § AOL.COM e [‘ﬂg liil? “iﬂl M m 2
OR SEND YOUR PAGKS FOR QUOTATION VIA UPS OR PRIORITY MAIL TO ADDRESS ABOVE. 57 Eb m
GENERAL ELECTRIC STANDARD BENDIX KING w""’u:m'“ ol wﬂa your name
MPD/PLS - MPRMPS/MPX CNB111HWA110 §20.85 KR1OGALAAI25 §34.985 m“*‘m I Fast Tur l
19ATO4BS0P(1200mAH) $34.85 CNB120HWA120 $3495 KENWOOD ® Generic Packaging
19ATOABB0P({1800mAH) $39.95 CNB121/152/153 53085 pgo/knBa  $20.96 them at a reduced price for you. o goq Fax document# 2092°
PL19D429763(777)G1/3 $37.95 UNIDEN PB21/21H $14.95
MAXON SAi1Ss 3095 APxos) SO peashize  S248s m@aﬂ}ﬁm‘t@m@!ﬁm Daser Program 3
MOTOROLA APX1100/1200  $39.85 YAESU

BP100/200/205 $ 1095 FNB3M/N227 $3286

BP2/BP3/BP22 $ 1805 FNB17/28
$3995 BPS/BP23/24 $2495  COMPUTERS
70.810/B16/B18/B21 §30.05 BP7/CM7/BPB $34.85 SEND PACK FORQUOTE

BATTERY REBUILD SERVICE

MANY OTHERS AVAILABLE WRITE OR CALL

FREE CATALOG

ADD § 4.50 SHIPPING & HANDLING PER ORDER

FNB11/14/16/268 32.95
$2395

“To obtain Fax d use our Fax-On-D
Call 516-467-0772 from any Fax machine squip’)cd \-ilh a touch-tone
phone, 24 hrs/day, 7days/week. Dial document# 4633 for an index.

Write in 64 on Reader Service Card.

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

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

NEW CATALOG, RF parts, shortwave kits,
transceiver kits, iron powder and ferrite cores,
hard to find parts, more. Two stamps to Dan's
Small Parts, Box 3634, Missoula, MT 59806.
Ph/Fax 406-258-2782. Online catalog
http://www.fix.net/dans.html

NEW PRODUCTS FROM S & S: UPGRADE
YOUR OLD RIGS! Digital Dial has 10Hz
resolution HF, 100Hz VHF and frequency
range 50KHz to 230MHz; kit $79.95; assem-
bled $129.95. Digital VFO with 1Hz resolu-
tion; 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-
Mail: N3SAD@aol.com or see hitp://www.
xmetric.com/sseng

Write In 27 on Reader Service Card.

HIGH ISOI.ATION

REMOTE CONTROL A/B/C SWITCH

CONTROLLED BY ANY REMOTE!

Now you can switch between two TV signal sources without getting up or even reaching for a different
remote control! Simply press any button on any remote control and hold it down for two seconds.
QuikSwitch contains a patented sensor that causes it to 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 “AA" alkalines, 3 years on lithiums!

100% SOLID STATE
MILESTONE PRODUCTS

5698 WESTBOURNE AVE - COLUMBUS. OH 4328

1-800-83I-0184

Ucensed Under U.S. Patents 4935733 and 5047765  Other Patents Pending

539 95

A/B SWITCH®*29*
Plus shipping - Money Back Guarantee
DEALER PRICING ON REQUEST

MADE IN USA

woWEST 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,
528 MB HD, 1.44 FD, 4XCD, SOUND, PCI 64 BIT 1MB VIDEO,

2S1P, 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: 528MB $149 540MB $159
40MB $35 80MB $50

MULTIMEDIA: GENOA 16 BIT SOUND CARD $65
28.8 MODEM AND SOUNDCARD $139

MOTHERBOARDS: 485SX-DX2 VLB 72PIN SIM  $45
486SX-DX ISA 256K 30 PIN SIM $45
CPUS: 486SX2/66 $20 PENTIUM 90 $139
CONTROLLERS: I/O AT 281P1G 16550 UART  $19
/O VLB 2IDE,FD,2S1P 16450 $15
I/0 AT 2S1P1G $12

CASES: TOWER 4 OPEN 5 1/4 BAYS, 2 CLOSED 5 1/4,
4 CLOSED 3 1/2 BAYS, 240W PS $75
MEMORY: 30PIN 1MB X9 80NS $12

72PIN 1X32 $30, 2X32 $75

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

Write in 28 on Reader Service Card. Nuts & Volts Magazine/November 1996 5
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easy PIC'n

MICROCONTROLLER
BOOK

How to get started using PIC16CXX
microcontrollers

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

= Writing source code using a text

itor

* Using an assembler
* Interfacing

Circuits

/O conversion
» Timing and counting
» Using a PIC16/17 programmer
« Experiments
* Lots of examples

PIC is a trademark ol Microchip Technology Inc. in USA

$20.85+$3 mailinUS  VISA, MC, MO, Check
CA residents please add 7.25% CA sales tax

SQUARSE 1

ELECTRONICS

P.O. Box 501, Kelseyville, CA 95451
Voice {707) 279-8881

FAX (707) 279-8883
hitp//www.zapcom.net/~squareone

l I CProgrammer

Development Tools

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

® Conditional Assembler and Simulator.

® Emulates program memory, registers,
and 1/O for the PIC 16C5X.

® Instruction-level emulation for the PIC
16C71 and 16C84.

® Programmer only $755, Complete

package $245. 15 day money-back

guarantee.

Low cost

Microcontroller
Development Systems

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

ROMY-16
EPROM 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:(201)325-1892 Fax:(201)736-4567

Dear Nuts & Volts:

As a subscriber to Nuts & Volts
who awaits each new issue eagerly,
I'm delighted to see your Web site; it
will complement the print edition
nicely.

One comment: as a profession-
al Web designer, | would urge you to
rethink the enormous (~129 K)
graphic at the top of your page. It
takes so long to download (even at
33 K) that I'm afraid it will discour-
age new viewers. | would suggest a
much smaller likeness of the current
issue so that the viewer can get on
with the contents of the site.

Just a suggestion.

Thanks for an informative and
really well done publication.

Dan Beach
Orlando, FL

Dear Nuts & Volts:

| visited your website recently. |
downloaded some of Scott Edwards’
articles. This is just great, to have
these materials available! I really
appreciate it! | am a subscriber to
Nuts & Volts, and | hope there are
plans to archive other columns and
articles, for future retrieval and use.
Having these materials in Adobe for-
mat is great!

Steve Roberts

Dear Nuts & Volts:

| am a staunch believer in the
use of common non-programmable
ICs in home-brew construction arti-
cles. You can always find an
MC4011 or even far more exotic ICs
that perform well, are very inexpen-
sive, easily replaceable, and do not
require programming. The circuit
may require some ingenuity to

design, but it doesn’t require sole-
sourced software to work.
Nonetheless, | decided to give Terry
Weeder's computer interface project
(“Telephone/ Computer Interface,”
Aug. "96) a try (even though $24.00
for a single IC is almost beyond my
comprehension).

| ordered the kit of board-mount-
ed components and discovered upon
receipt that no PC board was includ-
ed — my fault for not reading the ad
more closely. After a couple of
hours, | had designed, etched, and
drilled my own board (single sided
with a ground plane on one side). All
the parts were installed and the
“smoke test” began. The LED
flashed as advertised when tones
were sent to the board, but no dis-
play on the computer monitor (12
MHz 286 w/mono monitor). All
wiring and the QB test program were
checked numerous times and no
fault found. | finally got the board
working by changing the “IF INPUTS
..." line of the software. | looked care-
fully at that line and finally conclud-
ed that the “0" was infact a capital
letter “O" rather than the number
zero (“0") which | had entered in my
program. That was it!

| suggest to Terry that he
change that character to almost any
other letter in the alphabet to reduce
the confusion. | also suggest that
publishers use the slash zero (@) to
designate the number to reduce the
fog factor in technical articles.
Software is hard enough to digest
without the added confusion of easi-
ly misunderstood characters. (The
lower case “L” is another character
which should be avoided to prevent
confusion with the number one.)

The interface worked as adver-
tised and I'm now working to incor-
porate it into my X10 power line

control system.
Robert M. Harkey
Charlotte, NC

Dear Nuts & Volts:

Thanks a bunch for making the
web page and Scott Edwards’ excel-
lent STAMP application articles avail-
able and for sending me a sample
issue of Nuts & Volts. You have a
great magazine — I'm subscribing!

C.D. Pritchard
cdp@chattanooga.net

Dear Nuts & Volts:

In reading my October issue of
Nuts & Volts, | was saddened by the
announcement on page 11 of the
passing of Anthony Charlton on
Sept. 22.

| didn’t know Mr. Charlton per-
sonally, but have been familiar with
his work not only in Nuts & Volts,
but in many of the major electronic
magazines over the years. As an
avid electronic experimenter and
hobbyist myself, | have always been
impressed by the depth and breadth
of his projects, and the fact that so
many were made available as con-
struction projects.

His passing has reduced the
ranks of those writers in the electron-
ic field that have been able to simpli-
fy the complex so that beginners
and intermediate electronic enthusi-
asts can gain a foothold in what has
become an increasingly confusing
and intimidating field.

I'm sure I'm reflecting the feel-
ings of many electronic enthusiasts
when [ say, “I'll miss you, Anthony
Charlton...”

Fred Blechman

Dear Nuts & Volts:

As | read John lovine's article
(Sept. '96 issue) on Flame Speakers,
it came to mind that while in college
(1970-72) another student and | did
a special project (as a freshman) on
flame speakers for an Electronics

Continued on page 110

WORLD OF SAVINGS FROM I.E.S.

We can help with all your cable needs. One stop
source for converter parts, fools, and accessories.

eLow Prices
eQuality Service
e Quality Products

Call now for your FREE catalog.

Tel: 405-634-1535
Fax: 405-634-1587

6 Write In 31 on Reader Service Card.

Write In 29 on Reader Service Card.



BRIGAR ELECTRONICS

7-9 ALICE ST.-BINGHAMTON, NY 13904

PHONE: (607) 723-3111
FAX: (607) 723-5202
E-MAIL: BRIGAR2@aol.com

SEND FOR ORDERS F.0.B. BINGHAMTON

FREE

WHY
PAY
MORE ?

CREDIT CARD DISCOUNT
$ 0.00 - $99.99
$100.00 - $249.99
$250.00 - $499.99
$500.00 - $999.99
$1000.00 AND UP

NET

LESS 10%
LESS 15%
LESS 20%
LESS 25%

SERVING: mINDUSTRY mSCHOOLS mHOBBYISTS mEXPERIMENTORS mCONSUMERS

CATALOGUE  opEN: MONDAY THRU FRIDAY 7:30AM TO 4:30 PM, SATURDAY 7:30AM TO NOON

$30.00 MINIMUM ORDER

APC MODEL #2000VA LINE INTERACTIVE SMART-UPS

*Complete blackout & brown out protection

«smartTrim overvoltage protection. *Network grade line
conditioning -Sine wave output +hot swap support
«Intelligent battery management «Network interface port
*Complete diagnostic LED'S LIST PRICE $1995.00
BRIGAR SPECIAL SALE §1,000.00

§ SASVHOHNd

AVIOAdS

PORTABLE FLUORESCENT - MINI LIGHT
Plug in anywhere - No Wiring - as bright as
a 20-Watt Bulb.

BEnergy efficient costs only pennies a day.
EPlugs into any standard outlet

EConvenient ON/OFF switch

B portable -plugs into any standard outiet.
WLasts up to 3 years with normal use.

HUL Listed. - 3.5watt - 120vac

ESize: 5-1/4'Long x 1-1/4'H x 1-3/4’deep
EColor: White

Use at Home: kitchen,hallway,stairway,bedroom etc
Use away: RV,Boat,Motel room,Camp
BRAND NEW - DISPLAY PACKED.

PART# 6508 PRICE....$4.95

TOROID ISOLATED TRANSFORMER
BANNER MAGNETICS #159249

INPUT 120/240 VAC

®INPUT 120VAC (HOT- BLACK & VIOLET
NETURAL GRAY & WHITE)

@INPUT 240VAC (L1 BLACK, L2 WHITE,
CONNECT GRAY TO VIOLET)
®ISOLATED OUTPUT 130VAC 10AMPS
(ORANGE & ORANGE/BLACK)

®SIZE: 6.25"DIA. X 3.75"H

S®WEIGHT 20 LB

BRAND NEW | PRICE.... $59.95 EA.

Isolation

ULTRASONIC LIGHT SWITCH
MFG: LITRONIC
Replaces existing wall switch - operates

®VOLTAGE 120 OR 277VAC 50/60HZ
®MIN LOAD BOWATT 120V
®MAX LOAD 1000W 120V

V[D’7 NPT
,POW ON Vv S -
5-9WATT DC/DC CONVERTER
PART # EM951S

OUTPUT: £12VDC +375 MA
INPUT: 5 VOLT DC

PC MOUNTABLE

SO0V ISOLATION
REGULATED LINE: 1.2%
REGULATED LOAD: 8%
Reflected ripple: 75SMA P-P
Size: 2" square x .4 thick
PRICE SLASHED $4.95

3 1iw§§=§;‘.u et
EMI51S

s M
<

164

SMITH CORONA #5-67181
WALL TRANSFORMER

INPUT: 120VAC 680 hz 12watt
OUTPUT: 9VDC 3.6 watt .4amp
6 ft. zip cord with 25mm Male plug
UL Listed - PRICE .... $2.256

POWER SUPPLY

HEAVEY DUTY DC MOTOR
MFG: JOHNSON #HC887G

Sensor type: Low power ultrasonic 25KHZ
®SENSOR COVERAGE: 250 SQ. FT. with 180
deg. detection field
®ADJUSTMENT: SENSITIVITY & TIME OUT
(0 TO 25 MINUTES)
®DOCUMENTATION & SCHEMATIC INCLUDED.
ENERGY SAVINGS 30 TO 80% SINCE LIGHTING
WILL NO LONGER REMAIN ON ONCE ROOM IS
VACANT. ORIGINAL COST $80.85
SPECIAL SALE PRICE ..... $12.96 EA.

5 FOR $60.00

SALE m—

TELEDYNE SOLID STATE RELAY
PART# 615-8500
BCONTROL VOLTS: 3-32vDC
BRATED: 10Amp @ 250vac
50/60hz- opto isolated-SPST
Connection:screw or quick connects.
PRICE... 1- 49 PCS... $9.95 EA.

50 PCS. & UP $7.95 EA.

Pheonix contact m

# CM62-PS-120AC/I24
Linear Regulated compact
POWER SUPPLY

INPUT: 120VAC
OUTPUT: 24VDC 1AMP

VOLTAGE RANGE: 10-30 VDC
CURRENT: 4.47AMP DC Voltage: 10
«Connection: .187" quick connect

or solder tabs.
*Motor Size: 2'Diam x 3-1/4’long
*RPM: 18580 MAX +Direction:Reversable
=Shaft Size: 1/4'Dia. x 5/8"Long
+Four front mount 10-24 Threaded holes.,
“Weight: 1 Ibs

WHILE
SUPPLY
LASTS

from 120VAC power. Great for home alarm
systems or controlling lights & small appliances
Adjustable Time & Sensitivity, ON-OFF Switch -
LED TRIP INDICATOR - COLOR: WHITE
SIZE: §"W x §”H X 1-3/18"D

Can be used with single or double switches.
ON/AUTO Switch tumns lights off manually
when necessary or leaves lights in automatic
control mode.

OPTREX #DMF50140NF-SEW INTELLIGENT GRAPHIC LCD MODULE
“SUPERTWIST” Modules utilize surface mount technology. Displays Blue
pixels on White backruond. Modules have E-L Backlighting - Graphic
Figure Character Display. Comes complete with built in drivers & 8 bit

tti interface.

+CONTROL LS| T6963C TOSHIBA

VIEWANGLE: 6:00 -DOT SIZE: .44(W) x 57(H) mm

<DIT PIXELS 143(W) x 153(H) mm -VIEW AREA 74.8(W) x 98.4(H) mm
*DC VOLTAGE: §VDC -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... $118.95 BRIGAR SPECTAL $59.95

A 3

BALL BEARING

¥ DISPLAYS COMES COMPLETE

WITH 3.5” POWER PRODUCTS

OPTREX

LCD
DISPLAY

MMFS014NF-SEW

| DISKETTE. FILES CONTAIN

68HC11 PROGRAM, LIST OF
COMMANDS AND Initialization

e

fuse & overload protected.
UL & CSA APPROVED.
SLIDE MOUNTABLE. UNIT
INCLUDES HEAT SINK
SIZE: 3'W X5-1/2’H X 2-1/2D
Brand New Factory Boxed.
MAMNUALS INCLUDED.
LIST PRICE .... $259.95
BRIGAR PRICE.. $ 59.95

Write in 25 on Reader Service Card.

# HE381

Linear power supply
module.

Size:

214w x 4314 L x 1-1/2D
Input:

115vac SO/80hz 271 ma.
Output: Svdc S000ma.
Price... $20.00 ea,

5 for $75.00

PACKAGED &‘
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LAB CO. o

i

TEST

ANRITSU ML522F MEASUREMENT RECEIVER, 300-1000MHz
Field strength measurement, Radio monitoring, 4Khz/8Khz IF BW
AM/FM, GP-IB interface., 12Vdc operation

80dB dynamic range, High stability osc. +/- 1x10 -6,

Automatic gain calibration. displays in dBuV, dBuV/m.

Up to 100 frequencies can be stored and recalled.

| 6 digit LCD display, built in speaker., 60mmH x 210mmW x 176mmD

$ 1795.00

H-P 8640B 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 / synchronizer, digital frequency readout.
Option 1- 20-600kHz internal audio oscillator.

Option 2- Internal 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 the last few weeks. They are
guaranteed to mirs specifications and carry 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-fri. 8:30-5:00pm at the below address.

Phone 800-442-5835 or 415-969-1142

Fax 415-969-0334 or 415-969-6579

e-Mail 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 !

8  November 1996/Nuts & Volts Magazine Write In 103 on Reader Service Card.

" EPROM+

A DEVICE PROGRAMMER
FOR BENCH AND FIELD

EPROMS (UV & FLASH) (24, 28, 32, 40* PIN PLUS 27C, 20C, 28F & 29F)
1702* 2708, TMS2716* 2716,32,32A,64,64A,128,128A 256,512,513,01 1,010,101
1001,1000,1024,210,020,2001,220,2048,4001,040,080,240,4096,2516,32,64,68764
2 (18,24 & 28 PIN PLUS CXXX) X22102212
2804, 2816, 2816A, 2817, 2R64, 2865, 28C256, 28C010, DSI2ZXX
; * (8 & 14 PIN PLUS CXX) ER1400,M58657, 2401,02
04,08,16,32,44,64,65, 59C1 1, 80011 A, 8572,82,92, 9306,46,56,66, 16811,1691 |
* (16 THROUGH 24 PIN) 745X XX, 82SXXX FAMILY
ERS*(UV, EE AND FLASH) 8741,42,48 48H,49 49H
§751,87C51 52 A7CSXXX,B7CTSX,89C51,52,89C 1 051,2051,68705,63HCTOS
6RHC71 IE9, PIC16C54,55,56,57,5R,61,64,620,621,622,71,74,84 TMS 7742
*ADAPTER REQUIRED - DIAGRAMS INCLUDED IN MANUAL
« SUFTWARE « READ, VERIFY, PROGRAM, COI'Y, DISK FILE LOAD
& SAVF, CHECKSUM, FULL SCREEN BUFFER EDITOR W20 CMDS
» READS INTEL HEX, MOTOROLA S-RECORD AND BINARY FILES
« FAST-MOST DEVICES PROGRAM IN UNDER 20 SECONDS
= RUGGED (9"X6"X3") PORTABLE ENCLOSURE WICARRY HANDLE
« MADE IN THE USA - 30 DAY MONEY BACK GUARANTEE
* SYSTEM INCLUDES: PROGRAMMING UNIT, PRINTED MANUAL
PRINTER PORT CABLE, POWER PACK AND SOFTWARE

B
THE ORIGINAL PARALLEL PORT
PROGRAMMING SYSTEM!

$289

ADD $5.00 SHIPPING
$5.00 COD
VISA/MASTERCARD

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

[ HAM GEAR FOR SALE cont. 5

TCM3105 CHIPS: Build PMP, Digicom or
Baycom modems, $12 includes shipping &
schematics. LTC, POB 445, Conneaut Lake,
PA 16316.

CELLWAVE 4 channel cavity, ferrite trans-
mitter combiners. 870MHz combiners will
tune down to 860MHz. Cellwave model no.:
505980. Dimensions: 13x18x13 inches.
Weight: 50 Ibs. $375. Cellwave power moni-
tor ZRB101 with DSG-2 sensor $175. Wave
Guide Electronics, 2636 Greenwich Dr.,
Fullerton, CA 92633. 714-441-1002, FAX
714-441-1214,

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,

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

LOW PRICED radio equipment. Check out
our new equipment product line. We have
scanners and ham gear. GE Mstr2 or Mot
Mocom 70, 4 channel 100W on 6 meters $99.
Regency XLH2000A (138-150 MHz) front
mount programmable by key pad 20W less
mic. w/partial manual $69. Standard
GLB3000 front mount programmable 25W
$49. GE Mstr2 2-meter 100W $99. Lots more
equipment! Conversion books for GE & Mot.
For the list, call 909-873-1319 or fax & fax on
demand 909-820-1885. E-Mail: HRH6 @aol.
com or write: LML, 424 E. Shamrock, Rialto,
CA 92376.

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

JENNINGS R2G vacuum relay 60KV @ 50A,
$75. Psitech Plus 707-745-4804.

QUALITY PARTS at surplus prices. All new,
never used distributor and OEM overstocks.
Call IME, 817-561-2999 or write PO Box
170415, Arington, TX 76003.

WANTED

» Electronics Invento

; I\s.'ciziensti:ic EEqui men
. Sho uip.

> Da?arrelc% e

» Electronic Test Equipment

Nationwide!
Call our Fax-On-
Demand System, or our
Internet site for current availability.

Visit our 25,000 sg. ft.showroom warehouse

M-F9to 6; Sat9to 5

PHONE: (612) 944-7670

INTERNET: WWW.GO2DEXIS.COM
FAX: (612)942-9712 e FAX-ON-DEMAND: 1-800-547-4636 X 300

Write In 30 on Reader Service Card.




DEVIGE

E TECH T * AND NEVER UNDER

* FREE TECHNICAL T D NEVER UNDE B
A 1/0 SYSTEM GENERAL MODULAR CIRCUIT TECHNOLOGY ICE TECHNOLOGY CHROMA HILD STAG XELTEK

WL

SUPERPRO I LABTOOL-48 SA-20

$ 369 Xeftek SuperPro Il Universal (ISA Card)

§ 409 Xeftek SuperPio IIP Universal (Printer Port)
$ 249 Xeftek SuperPro Lite Universal (Printer Port)
$ 165 Xeltek Rommaster Il Universal (Prinfer Por)

ADVANTECH EETOOLS NEEDHAMS

=

PROMAX. MEGAMAX MEGAMAX4

ALLMAX PLUS MICROMASTER-LV
$CALL Advantech Labtool-48 Universal

$ 650 EETools Allmax Plus Universal (Printer Port)
$ 409 EETools MegaMax 1 Gang Universal (PP)
$ 509 EETools MegaMax 4 Gang Universal (PP)
$ 419 Needhams EMP-20 Universal (Prinfer Porf)  § 479 MOD-EMUPA Universal (New Sale Price)

$ 679 Neednams SA-20 8 Gang Stand Alone  § 629 ICE Technology MicroMaster LV (Printer Port)
$ 739 Stag Orbit-32 E(E)prom Stand Alone Please Call For Refurb Demo & Used Programmers

" MET-EMUPA ROMMASTERI
General Device Instruments

Sales 408-241-7376 Fax 241-6375 BBS 983-1234 .
Web www.generaldevice.com E-Mail icdevice@best.com | $479

$165

Write in 104 on Reader Service Card.

STEREO/MONO NOISE REDUCTION SYS-
TEM. Does your overpriced DSP give you up
1o 25dB of noise reduction from virtually any
audio source without sonic artifacts? If not,
write, call, fax or E-Mail us for our free cata-

log of audio products, including automatic now! Voice/FAX.

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

volume controllers. C&S Electronics, PO Box
2142, Norwalk, CT 06852-2142. Phone 203-
866-3208, Fax; 203-854-5036. E-Mail: CAND
SELECT @worldnet.att.net

WANTED: WEBSTER bandspanner antenna
in new or like new condition. Either model.

1798.

Del Fariss, POB 1798, Pasadena, TX 77501-

CB/SCANNERS

ACCESSORIES,

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

SCANNERS,

VIDEO LASERDISC player: commercial

grade Pioneer LCV2200. Watch movies with
the ultimate in video and audio quality.
Exceeds the resolution of the finest video
tape. Controllable by computer or front panel.
Only a few available. Display units, never
hooked up. Cosmetically and electronically
perfect. Our cost $716, yours for $225.
Netcom 1-800-881-6247 x6320.

FAX DOWN the ABSOLUTELY LOWEST
PRICES on CBs, Scanners, Modifications,
Kits, Technical Books, Accessories and
more. LORD/WYATT COMMUNICATIONS

department. No FAX machine. Please send
$3 for catalog to LWC, PO Box 030128NV.JL,
Brooklyn, NY 11203-0001.

FREE CB EXPORT CATALOG 24 HOURS
A DAY by our INTERACTIVE VOICE MAIL
SYSTEM, FAX ON-DEMAND. LISTEN to or

718-789-7329, press Ext. 1 for the CB

HAM GEAR WANTED

MILITARY COMPONENTS wanted.

Capacitors, resistors, diodes, transistors,

semiconductors, ICs. Electronic Material

gladustries, B818-842-5953, FAX: 818-845-
13.

PRO-2006 Scanners for sale. New in the
factory sealed box $350, 90-day warranty.
Factory refurbished mint cond. $300, 30-day
warranty. 30-day satisfaction guarantee.
Credit cards OK. Shipping Fed-X $15. Ron
408-241-7376.

WE PURCHASE SURPLUS LASERS, LASER
RELATED EQUIPMENT AND OPTICAL EQUIPMENT

We also sell LASER's for researchers, industrial applications,
educational purposes, entertainment and hobbyists.

MW’(; INPLSTRIES

FAX (909) 278-4887
1269 W, Pomona, Corona, Caifomia 91720 CALL FOR FREE CATALOG!

(909) 278-0563

See our catalog on the internet!

e-mail mkenny1989@aol.com

hitp://www.mwkindustries.com

VANTED!

Write in 105 on Reader Service Card.

The Most Complete Reference Available

#1 Choice of Americas Top Professionals

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, the 3
Volume ICM is the BEST tool on the market for hunting down IC's and consid-
ered to be the "Best IC Reference EVER PUBLISHED." The depth of your
NEW ability to search will blow you awagbrﬂnwre is NOTHING else like itin
the world | 100,000 IC's of EVERY KIND Every Manufacturer. Specifica-
tions, Selected Data Sheets, Every known Cross-reference, Altemate Sources,
Manufacturer Profiles & Distributors. Perfect for Sales, Service, Engineering &
Experimenters. Thousands have gladly paid $190 (and at 9 Ibs it's well worth it).
Can you afford to pass it by for $55 ? If you're still squeezing an ICM from the
80's, you already know they're great. Call NOW while they're Really Affordablel

Netcom 80 0-881-6247ext 6300 10am-10pm 5T Tays  516-806-1808 x 6300

Write in 66 on Reader Service Card.

C E L 'I'eusaEasis R

* Buy direct from the manufacturer
= 10 years of quality equipment & service

We offer a complete line of
Cellular Programming Equipment
“7 WAY COPY KAT” includes Motorola EE3, STARTAC, and g~ /e

* The most competitive pricing in the industry
 Prompt delivery/Expert sales personnel

EE3 ELITE call for best price. p’fce
™" "7 WAY COPY KAT” includes Motorola EE3/9611,
4 96-G.E. Ericsson, Panasonic, Mitsubishi-Diamond * 2305
o! tel 5000 & 25X, Sony (H333), Audiovox 800, and 2 for ;.,.g-:*

N.E.C. P7 for...$3000 buys 2 Kats with 2 sets of Cables

Mitsubishi, Diamond-Tel Software - Program
Mitsubishi handheld Model #'s 3500, 4000, 4500
& newest 5000. Diamond-Tel handheld Model #'s

s300
* 2:1’091 Sale ¥,

NEC ESN Clip - Programs Model #s 110, 120,
180, 181

GE, Ericsson ESN clip - Programs Model #'s G.E.

18X, 20X, 22X & newest 25X complete with
cable, no phone disassembly required .. $400

GE Ericsson - Programmable phone, modified

CT700, CT550, CT750, CT800 B COMPIBLE. -resvencn e iciain s 68 $600
Ericsson Model #s AH210 AH220, AH235,
AH237, AH238, AH300, AH310, AH320 . .$400 OKI 900 - Programmable phone, modified
Scamplety . Socadis e et $500
C-TEK Cable - Tun OKI 900 or ST ppis ingtaltation only ................ $300
3730 into a cellular monitor . . .$250 gl S T Lo o U $175

% Call for Prices on Readers %

Please call your courteous service representatives for complete details at:

(954) 974-6161

S&N Cellular » 934 University Drive « Coral Springs, Florida 33071

AGREEMENT FOR PURCHASING OF CELLULAR PROGRAMMING SOFTWARE AND EQUIPMENT
Purchaser agrees nol 1o use said software and equipment for any illegal purposes. This includes line fraud, computer fraud, ceflutar service fraud,
and any other lraudulent acts according 1o all federal and local laws, including rules of the FCC title #18, section 1029, and all Florida statutes. ANl
software and equipment is sold only 10 qualified buyers. All soltware is sold for educational purposes ONLY!!!
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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

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

WANTED: TOP PRICES PAID for old CB

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

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

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 tumn, 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. CRB Research, Box 56-NVV, Commack,

radios and CB operating/owners manuals.
Mics, amps, etc. | want it! Walter 818-344-

NY 11725, Visa/ MasterCard accepted.
Phone order M-Tu-Th-F, 10-2 Eastern Time,
516-543-9169.

BILL'S CB & 2-Way Radio Service:
CB/ham/scanners, AM/FM/SSB/CW export/
domestic radios by Galaxy, Mirage, Palomar,
Connex, Cobra, Superstar, RCI, Uniden
Midiand, Maxon, and more. Linear amps,
antennas, books, manuals, mics, meters,
sound toys, frequency expansion and modu-
lation kits. $3 for list of products, refundable
on first order. Technical advice is free. Call:
408-782-0064. Write: PO Box 306, Morgan
Hill, CA 95038-0308 MC/VISA.

SCANNER MODIFICATION HANDBOOK.
Big! 160 pages! More than 20 performance
enhancements for PRO-2004 and PRO-2005.
Restore cellular, increase scanning speed,
add 6,400 memory channels, etc. Step by
step instructions, photos, diagrams. Only
$18.95, +35 shipping ($6 Canada). (NYS res-
idents add $1.98 tax.) CRB Research, Box
56, Commack, NY 11725. Visa/MC welcome.
Tel. 516-543-9169.

Hewlett-Packard 3776B

PCM Terminal Test Set, network test of 4 kHz
channels, voice and PCM measurements in one
porlable unit. Designed for Bell/ Japanese/ CCITT
compatible networks. Opt 001, data measurements.
$1850.00

Hewlett-Packard 60127
Power Supply, 0 to 60 V, 0 to 50 A, 1000 Watt.

Special $895.00

Hewiett-Packard 87178
Transistor Bias Supply, provides manual or auto-
matic biasing for transistor testing. 1, 3, 10, 30, &
100 V voltage ranges.

$1500.00

Hewlett-Packard 11720A
Pulse Modulator, 2 fo 18 GHz, on/off ratio>80 dB.

Special $300.00

Hewletit-Packard 33368
Synthesizer/ Level Generator, excellent precision
source from 10 Hz to 21 MHz, frequency resolution
of 001 Hz, level accuracy within .15 dB over full
range, AM and phase modulation, programmable
over HP-IB, options available.

$850.00

Quality

* 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 100 kHz, can
use the 3336B Level Generator as an automatic
tracking generalor. With manual & 2 BNC adapters.

New Cost $12700.00

Our Price $700.00
Ruggedized carrying $50.00

Please call for our Free 1996 Catalog

14455 NORTH 79TH STREET, UNIT #C » SCOTTSDALE, ARIZONA 85260
(602) 483-6202 ¢ Fax (602) 483-6403
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Test Equipment

Hewlett-Packard 3582A

Spectrum Analyzer, .02 Hz lo 255 kHz, band
selectable analysis for .02 Hz resolution, sensitivity -
120 dBv, 2 channel input, digital trace storage.

$2500.00

Hewlett-Packard 141T
Spectrum Analyzer System

I41Twrlt1855233nd85538 The mainframe provides
tence and storage. Covers 1 kHz to 110

MHz, 10 Hz resolution bw, high sensitivity -140 dBm.
Nov. Special $1500.00

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

Nov Special $2250.00

Hewlett-Packard 8444A
Tracking Generator, 500 kHz to 1250 MHz, 90 dB, 1
kHz frequency resolution.

Special $900.00

Wandel & Goltermann SPM-16
Selective Level Meter, 10 kHz to 160 MHz, high fre-
quency accuracy, uncertainty less than 1 X 10 -7, digi-
tal and analog display.

$1000.00

Midwest Microwave 1092

Step Attenuator, Dc 1o 18 GHz, 1 dB steps, .max input
power 1.5 Watt, attenuation accuracy, connector type
(N) f. New boxed.

Special Purchase $239.00

JFW 75PD-001 Power Divider
2 Way Power Divider, Dc to 1000 frequency range,
power division asymmetry (Dc to 500 MHz +.2 dB, 500
fo 1000 MHz + .4 dB), 75 Q2 impedance, input power 1
W average @ 25 C, 1000 W peak (1 microsecond).

$12.50 or 2 for $20.00

Wavetek 3520
Signal Generator, 1 to 2080 MHz, 137 to +10 dBm,
frequency resolution is 100 Hz to 1040 MHz and 200
Hz to 2080 MHz, GPIB programmability..

$3250.00

Anritsu MS420B

Network/ Spectrum Analyzer, 10 Hz to 30 MHz,

100 dB dynamic range, built in synthesizer, mea-

sures frequency, magnitude, phase and delay.
$3200.00

Hewlett-Packard 8901A

Modulation Analyzer, 150 kHz to 1300 MHz,
measures AM and FM to 1% accuracy, measures
RF frequency and RF power, automatic, HP-1B.

$4000.00

Hewlett-Packard 853A/ 8559A

Analyzer, digital display mainframe, .01 lo
21 GHz, -111 to +30 dBm amplitude range, 1 kHz to
3 MHz resolution bw.

Special $4750.00
Tekironix 2213 Oscilloscope

60 MHz Oscilloscope, 2 mV sensitivity, 5 ns/ div
sweep speed, advanced trigger system, w/ probes.

$650.00

Tektronix 2215 Oscilloscope
60 MHz Oscilloscope, dual channel, 2 mV
sensitivity, 5 ns/ div sweep speed, advanced frigger
system, with probes.

$750.00
Tekironix 2246 Oscilloscope

100 MHz bw, 4 independent channels, 2 ns/ div time
base, flexible triggering, displays voltage on the
screen. Comes with 2 probes.

$1600.00
Tektronix DSA 602

Digitizing Signal Analyzer, 2 G samples/s sampling
rate, 8-bit vertical resolution, 1 GHz system bw, up
to 4 channels of concument single-shot capacity.
Non- Volatile RAM option.

$9000.00

DAN BAR

SALES COMPANY

Write in 106 on Reader Service Card.

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 stuffl Catalog $3.
MAXTECH, Box 8086, New York, NY 10150.
718-547-8244.

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

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

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, GHANGERLAND
TX 77302. Send $29.95 (SOHHY NO CODs)
to order: VISA, MC, DISC. 1-800-256-9895.
OTHER CALLS 409-231-3753.

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

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

MUSIC & ACCESSORIES

TURNTABLE, RECORD player, phonograph
parts, current/obsolete. Cartridges, styli, nee-
dles. New 7B players. West-Tech, PO Box
1415H, Sebring, FL 33871 Phone/Fax 941-
471-0922.

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

COMPUTER HARDWARE

CHEAP IBM PC PARTS! Disk controllers,
cases and power supplies, floppy drives, CD-
ROMSs, motherboards, coprocessors, cables,
video cards, fax modems, and morel
Examples combo 16-bit sound card (Sound
Blaster and Adlib compatible) and 14.4 fax
modem all in one card from Diamond $55.
Call Under The Wire Electronics (UTWE)
818-930-1121 (10am-5pm PST) or fax 818-
930-1123, 24-hr. fax-back 818-930-1122. 235
E. Colorado Blvd. #211, Pasadena, CA
91101.

EXTERNAL SCSI cases with power supply
for CD-ROM, tape, hard drive, efc. Includes 2
Centronics 50-pin connectors and internal
cables, power LED, power cord, etc. Used
but in good condition, single device case,
$30, 4 device case $50. Call UTWE 818-930-
1121 (10am-5pm PST) or fax 818-930-1123
or 24-hr. fax-back 818-930-1122.




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

2.5" SCSI case w/pwr cable MAC/IBM (spec-
ify) $29.95. Price Breakers 360-837-3042.
Fax 360-837-2057.

WHOLESALE IN Taiwan & USA 1 Gig HDs
$100, 4X-IDE-CD-ROMs $22, 14.4 modems
$8, 28.8 modems $35, memory 4 meg 70ns
72 pin $14.80, B8 meg 70ns 72 pin $29, 16
meg 7ns 72 pin $66. The new DIMM MOD-
ULES, 8 meg 70ns. 168 pin $35.20, 16 meg
70ns. 168 pin $59, 32 meg 70ns. 168 pin
$138, B0 watt speakers $18, LOTS AND
LOTS MORE. These are just some of the
prices for computers and parts you can buy
for direct at the co's and you don't have to
order a lot at at time. Means you can phone,
visit, write and get instant communication.
They understand you and they want your
business. Easy to order. What we have is
over 300+ suppliers of co's where you can
buy direct and save a lot of money on all your
computer needs. This is a very lot of info.
$30. We can also send COD if you like. G.R.
STRINGER, STRINGER COMPUTER, 1108
EAST 2GTH HOUSTON, TX 77009, 1-800-

626-9934 Fax 1-713-880-8321, rstrin8060@
aol.com

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

PENTIUM MOTHERBOARDS 75/100/120/
133/150/166/180/200, Triton |-VX chipset,
plug-n-play BIOS, pipeline cache, 3ISA/4PCI,
cache module socket, 256K cache $119,
Triton II-HX boards with 512K cache $139,
Pentium CPUs @ $109/155/168/245/330/
438, IBM/Cyrix 686 P120/150/166 @
$116/157/ 209 Pentium Pro boards with
Natoma chipset starting at $299, 200 MHz
Pentium Pro CPUs/256K for $649. Acer 10-
speed CD-ROM, audio button $129, 72-pin
SIMMs, 70ns, 4MB-$32, 8MB-$59. Call for
current pricing, other parts and illustrated cat-
alog. 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.

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.

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

19" RACKMOUNT PC chassis: Heavy duty,
4U, 8 slots expandable to 12, two (one hid-
den) 3.5"two 5.25" drive bays, front panel
fan, mini tower power supply not included,
$229 with this ad! Monitor chassis $285, key-
board chassis $145. We do business COD,
cashier's check only. Computronics
Technology, 972-242-8B087.

SONY MULTISCANS 0.26DP 15.7 thru
36KHz CGA thru SVGA (1024 x 768 |). Great
for Amegas $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,

VCS-20

i~ Surveillance

Switcher &
Sequencer.

8 sources to one output. Adjustable cycie (Dwell) time from 2 to 75
seconds per position. Number of active sources may be set from 1 to 8
using front panel selector. Large LED display indicates camera position
currently displayed. RUN/HOLD control aliows user to stop indefinitely
on any input. Lamp test button for checking display segments.
Operates from SVDC AC adapter. Optional Audio Switch add on
available. $185.00

To place an order or request detailed catalog of this and other products &
services call our TOLL FREE number. MasterCard/VISA accepted.

COMMUNICATIONS
SYSTEMS
LABORATORIES

1-800-529-9483
Multi-Media Control Systems For Home And Industry.
Custom Design And Manufacturing.

Call us for solutions to your requirements.

Write in 101 on Reader Service Card.

CRYSTAL CONTROLLED
FM TRANSMITTER
WI HEGEIVER & RECORDER

.5; TRANSMITTER

" Size-2"x3"

3af 2000 range (line of sight)

0 170 MHZ - range

% Sens.:B5db spl@ 7khz FM
4 8 Channels available

Freq. Response: 100-10,000 hz

Battery life: 9V Alkaline=12 hrs.

9V Lithium=20 hrs.
Transmitter: $150.00 +$7 shipping
MicroRecorder, 4hr. Voice Activated: $150.00 +$7 shipping
Programmable Scanner: $150.00 +$7 shipping
Comprehensive 50 page catalog - $3.00
Voice Changers, Transmitters, Micro Videos, Long Play
recorders, Surveillance, Counter-surveillance & much more!
For more information call 407-725-1000. COD ok.

uUSli CORP

P.0. Box 2052 - Melbourne, FL 32902

FCC APPROVED

& -
‘t.," a.\\‘

M \
wﬁmp Filactronktzally OptiVISOR  _ Superior
contro on, lemperature
adjustable from 350°F.850°F magnification, Optical Glass

Zero voltage circuit- safa for
sensitive components, 40 Watt tigns . . .
pencil . . . $82.00

FOR THE BEST
PRICES ON PROFESSIONAL TOOLS,
CALL ELECTRO-TOOL

nplatt _ Case - Deluxe Polypropylene. Chemical
Resistant. Tools by CooperTools and others. BOOT Case,
complete with tools. . . $389.99

800T Case Only. . . $114.80

RLAXE _ 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

Prismatic Fensas émt prastic)
Select an

GoldStar - 20 MHz Dual Trace Oscilloscope 0S-
9020A-Large 6" rectangular, high sensitivity: 1mV/div, high
accuracy: +3%, stable, low-drift design, 8 divisions of dis-
played dynamic range and accurate, distortion-free wave-
form measurements . . . $370.80

Electro Tool, Inc.

9103 Gillman, Livonia, Ml 48150 C]
MarleCord ||

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

“Tools American Made.”

Write in 69 on Reader Service Card.

Write in 33 on Reader Service Card.

PLOTTER H.I. DMP-50. Good condition, up
to “D" size plots, $995. ADL, Box 2405, Grass
Valley, CA 95945. Phone 916-272-8206, Fax
916-272-6377.

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

HOLIDAY SPECIALS: DATALNK connects
shortwave radio to PC serial port. Receive
satellite photos, weather charts, on-screen.
Bleeping, 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,

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

START YOUR OWN TECHNICAL VEN-
TURE! Don Lancaster's newly updated
INCREDIBLE SECRET MONEY MACHINE Il
tells how. We now have autographed copies
of the Guru’s underground classic for $18.50.
Synergetics Press, Box B09-K, Thatcher, AZ
85552, 520-428-4073. VISA/MC.

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.

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

MAIL ORDER COMPUTER upgrading. 486
to 586. 586 to 686 upgrades. Processor
upgrades. Motherboard upgrades. Any other
upgrade that is needed. Call for a price
quote. 717-462-4657
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onsider two different
methods for keeping
three balls in motion:
In the first, you keep
one ball in each front
pocket and the third

Y in your shirt pocket.
~ J’ To move the balls,
you take t of your right pocket and
one out of your shirt pocket and swap
their positions. Keep doing this with
alternating pairs of pockets. This is great.
You can do this blindfolded. Just pay a
little attention, and you can keep track of
where each ball is. If you practice, you
can do it pretty fast, too.

The second method is to take one
ball in each hand and throw the third into
the air. Before the airborne one lands,
toss one of the other balls in the air and
grab the first with your now free hand.
Repeat as necessary. Voila! You're
juggling. At first blush, this seems like a
very poor idea. If you sneeze, or trip, or
see something more interesting than
what you should be doing, it's balls
everywhere.

This is pretty much the difference
between stepper motor control and servo
motor control. One looks like a no-
brainer (or at least a very small-brainer)
while the other looks like it requires some
sensing, some coordination, and a real-
time controller which won't get
distracted. But of course, all is not as it
sometimes seems, and servo motor
control is making inroads into even low-
cost applications which were once the
exclusive domain of steppers.

T E it
SEC e

e OTDE

The stepper motor is essentially a
rotating permanent magnet inside a cage
of multiple windings. Each winding acts
as an electromagnet, so that when it is
energized, the motor shaft (attached to
the rotating magnet inside} will snap to a
preferred position. Energizing a different
winding will cause the shaft to snap to a
slightly different position. By using a
clever arrangement of magnetic teeth on
the rotor and on the stationary cage, it is
possible to create a large number of stable
positions (typically 200 per revolution).

By alternately energizing each of the
coils (typically a total of four) in the
proper order, the motor shaft can be
made to step through each of the
successive stable positions. If one coll is
left energized, the shaft will hold its
position as long as the torque applied to
the shaft does not exceed the magnetic
forces holding it in place. If the magnetic
force is exceeded, the motor will be
pushed out of its holding position and
will try to lock onto the next holding
position for the same energized winding,
typically four steps over.

This brings us to the first drawback of
stepper motors: If the torque rating is
exceeded, the motor will slip steps (with a
sort of ratcheting effect), causing two
problems. First, the motor is no longer
where we want it to be. Second, and often
more important, we no longer know where
the motor is, leaving us unable to fix the
first problem. In fact, we don't even know
that the motor has slipped steps in the first
place. Even if we did know, the only
solution is to move the motor back to some
homing position switch so that we can re-
establish the zero position of the motor.

The problem of slipping steps

may happen because the

dynamic loads of accelerating a
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From
Steppers to
Servos
Without
Getting
Torqued

mass are too large, or because
the mechanism attached to
the motor shaft ran into
something. We can do
something about the first case by simply
picking a motor large enough so that we
will never exceed the torque rating no
matter what dynamic load we might see.
Keep in mind that the dynamic load may
include such highly intractable things as
stick/slip friction or a chunk of crud in
one of your gear teeth, In general, to have
a reliable stepper positioning system, you
must pick a motor which is much larger
than you might think.

The most general solution to the
slippage problem is to equip the motfor
with some sort of position sensor, and
then have a slightly more sophisticated
controller which automatically adjusts the
step count should the commanded step
count not equal the measured position.
This solution is actually used with some
frequency, although this makes the
simple stepper controller no longer as
cheap and simple as it used to be.

Now that we have chosen a
sufficiently oversized motor, we have to
power it. Glossed over in the brief
explanation of stepper operation is that
when one of the windings is energized, it
is energized with the maximum current at
all times. Even if the motor has no load
on it, it will be sucking up a sizeable
number of amps. While this may be the
death knell for battery powered systems,
it will also propagate into large amplifiers,
large wires, and lots of heat for even wall-
powered systems.

If we have prior knowledge at all
times of what the maximum load will be,
it is possible to reduce the motor current
at times to a sufficient holding torque, but
this sort of solution requires that our
higher level intelligence (if we have any)
be intertwined with our lowest level of
motor control. This is not always
particularly convenient.

The stepper motor windings act as
inductors, and as such, do not permit
instantaneous changes in current. The
winding current, however, is what
determines the holding torque of the
motor. If we do not leave a winding

by Jeffrey Kerr .,

energized for long enough, it

never get close to
developing its full holding
torque potential.

To make a stepper motor rotate, the
windings of the motor must be energized
in quick succession; the quicker we
alternate windings, the faster the motor
goes. At around several hundred RPM,
typically, something begins to happen.
Each winding is energized for so little
time that the current never has time to
build up, and the holding torque starts to
plummet.

The assumption has been that
when we energize a winding, we simply
apply full voltage across the winding.
For a six-volt motor, we would apply six-
volts. The voltage rating, however, is
determined by the continuous voltage
which could be applied to the winding
without it burning up. The peak voltage
may be many times higher. Therefore,
more sophisticated stepper motor
drivers use a high-voltage chopper
driver which pulses high voltage across
the winding so that the average voltage
(and therefore, current) is equal to the
continuously allowable rating. Boosting
the supply voltage, however, also
proportionally reduces the current rise
time, allowing each winding to develop
close to the peak holding torque in a
much shorter time. The result of this,
again, is that the simple stepper
controller is no longer quite so simple.

While many applications may not
be sensitive to vibration, for those that
are, steppers can be a real headache. At
low speeds, a stepper motor accelerates
rapidly and come to a complete stop
with each and every step. It is a nearly
ideal vibration generator. To smooth
things out, people try everything from
rubber mounting brackets to pouring
ferro-fluidic damping material into the
motor housing. It's usually a pretty ugly
problem to solve.

So what we have with the stepper
motor is a seemingly simple position
control method which, for many
applications, has a lot of hidden
complexity, and for other applications,
some fatal flaws.
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Back to juggling. The main elements
of a servo system are the motor, the
position sensor, the power amplifier, the
controller, and as with a stepper system,
a host computer running the show. Here,
we'll just look at the vanilla-flavored DC
brush motor with a shaft mounted optical
encoder. The DC brush motor has two
leads and a clever brush arrangement
which causes a positive voltage across the
leads to always energize the winding
which will push the rotor in the same
direction. A negative voltage pushes the
rotor in the opposite direction. The
torque produced by the motor is
proportional to the winding current. The
speed of the motor is proportional to the
voltage applied minus the voltage drop
due to the DC resistance of the winding.
(This voltage difference is also known as
the back EMF of the motor.)

The incremental optical encoder has
a code wheel with slots and two optical
sensors looking through the slots. The
sensors are aligned such that as the code
wheel rotates, they produce two 50%
duty cycle squarewaves, typically referred
to as Channel A and Channel B, which
are plus or minus 90 degrees out of
phase. If Channel A leads Channel B, the
motor is going forward; if Channel A lags
Channel B, the motor is going
backwards. The position of the motor is
determined by counting the encoder
pulses, counting up or down depending
on the relative phase. Because each slot
produces four signal edges which can be
counted, the encoder resolution is four
times the number of slots. This type of
counting is known as quadrature encoder
counting.

Most DC brush motor amplifiers
used are PWM amplifiers, which rather
than continuously varying the voltage
output, chop the full supply voltage at a
varying duty cycle and at a frequency of
typically 20-30 KHz. Most of these
arnplifiers take a direct PWM input signal
as well as a direction signal, although
many also provide for a bi-directional
analog input.

The core of a digital servo system is
the servo control loop which repeatedly
reads the motor position from the
encoder counter and compares it to the
current commanded motor position. This
position error is then input to a control
filter which produces an output to the
motor amplifier. Hopefully, the output
will cause the motor to move in a
direction which will correct any position
error. With a well tuned control filter, the
position of the motor will closely match
the commanded position, and the motor
torque will exactly balance the load.

For good performance, the servo
control loop should be executed at least
several times faster than the highest
controllable frequency of the mechanical
system. For small motors, this may
require a servo rate of 1000-2000 Hz.
For larger, slower responding systems,
the servo rate may only need to be 50
Hz. In general, though, faster is better.

The most common servo control
filtker is the proportional-integral-
derivative, or PID control filter. It
produces an output which is the sum of
three terms: One directly proportional to
the position error; one proportional to
the integral of the position error; and one
proportional to the derivative of
the position error. In a digitally -
sampled control system, the



- integral of the position error is
approximated by a running sum
of the position error each time through
the servo loop. The derivative of the
position error is approximated by
difference in the position error from one
servo cycle to the next. Here we can see
that the faster the servo loop, the more
accurately we approximate the integral
and derivative. The output for each servo
cycle, O, is calculated as:

Oi = Kp*Epi + Ki*SUM(Epi) + Kd*(Epj - Epi)

where Epi is the current position error,
Epj is the previous position error, and
Kp, Ki, and Kd are the PID servo gains.

The values used for the three servo
gains are picked based on the dynamics of
the physical system being controlled. In
general, though, Kp is used to control how
fast the system responds and how tightly it
can track the commanded position. Ki is
used to reduce the final settling error, and
Kd is used to add damping to stabilize the
system. Increasing Kp and Ki will make the
system more responsive, but increasing
them too much will make the system
unstable. Increasing Kd will increase the
damping in the system, making it more
stable.

Because of the high-servo rates and
absolute timing requirements, the servo
control loop is usually executed by a
dedicated motor control processor. While
it is certainly possible to spend an
obscene amount of money, there are
several inexpensive motor control ICs
available to perform the servo loop
control.

e

Why go fo all this trouble? The first
thing to note is that we always know
where the motor is. If the amplifier blows
up, or if a screwdriver is stuck in the
gears, we still know where the motor is. If
we want to record certain positions by
moving the motor by hand, we can
directly read the motor position. For
systemns with any level of intelligence, the
position information is invaluable.

Secondly, note that the motor only
exerts a torque equal to the load at any

Figure 1 - Typical minimum
implementation of a servo system
using the PIC-SERVO chipset.
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given time. This means that the motor
current, and hence, the power, is only the
amount required at any given time. For
systems which spend a good percentage
of their time twiddling their thumbs, this
can amount to a huge power savings over
stepper motors. In addition, if we monitor
the motor current, we are also essentially
monitoring the load on the motor. This
load information can also be used by an
intelligent system to diagnose problems
or to detect various operating conditions.

Another more subtle aspect of the
power issue relates to the motor and
amplifier size. Most motors and amplifiers
are thermally limited. For fractional and
sub-fractional horsepower motors, their
peak torque can be several times that of
their continuous rated torque. For most
amplifiers, the peak current is about
twice that of the continuous rated
current. This means that we can size the
motor and amplifier for a particular
application based on the average
requirements rather than the peak
requirements. In the case of a mobile
robot, for example, the motor would be
sized for the average acceleration and
rolling resistance for the vehicle, but we
would still have twice the current and
torque available to overcome the
unforeseen bumps in the floor. A stepper
motor would have to be sized to
accommodate all bumps that might be
encountered, regardless of how rare they
might be.

The last major advantage to servo
control is in the quality of control.
Because incremental encoders are of
typically very high resolution, low velocity
control can be made very smooth and the
position can be controlled much more
precisely. At the same time, there is no
problem operating motors at very high
speeds. Because there are three servo
parameters which can be adjusted, the
motor response can be made to be softer
or firmer, faster or more damped, as is
required by the application, and even
changed dynamically if necessary.

The primary element in a servo
system is the servo controller. Here, | am
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going to use the PIC-SERVO motion
control chipset as a case study, although
the design considerations will be identical
for any motion control system.

The overriding thing to keep in mind
when putting together a servo system is
the juggler tripping or sneezing. Failure of
any element of the control system, rather
than causing the motor to stop, will in all
likelihood cause the motor to go berserk.
Every element of the system should be
designed to minimize the possibility for
failure, and secondly, if possible, detect
errors and take the most graceful
corrective action.

The first thing to consider is the
phusical layout of the system you are
trying to control. This may not be the
most important thing, but because the
layout has implications for the
fundamental architecture of the
controller, it must be considered first.

If you have a physically compact
system where the motor (or motors),
servo controller, amplifier, and host
computer can be placed in close
proximity, vou are lucky. Wiring and
high-current switching noise will not be a
big problem. For systems which are more
distributed, the traditional control set-up
where the host, controller, and amplifier
are in one place, and the motors and
mechanism in another, a great deal of
time and expense goes into getting high
currents out to the motors, and getting
the digital encoder signals back to the
controller past all of the motor noise. In a
distributed mechanism, serious thought
should be given to using distributed motor
control, solving a whole raft of problems.

Keep in mind that the most critical
link in a servo system is between the
motor and the controller, not between the
controller and the host. In particular,
wires from the encoder should be as close
to the controller and with as few
intervening connectors as is feasible. It is
not uncommen to get unwanted feedback
loops where the encoder signal picks up
some motor noise, the controller gooses
the amplifier to correct the apparent
position error, causing the encoder
signals to pick up even more noise. And
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we don't even want to get -
started on the problems
associated with connectors.

For just this reason, the PIC-SERVO
chipset was designed with a serial
command interface rather than a more
traditional eight-bit wide bus interface.
While the PIC-SERVO or multiple PIC-
SERVOs can be placed on a controller
board right in your PC, they were really
designed so that they can be placed
remotely near the amplifiers and motors.
For a simple motor controller, an RS232
transceiver chip like the MAX232 is all
that is needed to communicate with the
host. A diagram of this type of system is
shown in Figure 1. For multi-axis
systems, the PIC-SERVO may be used
with an RS485 transceiver chip to allow
multiple controllers to communicate with
the host over a single serial port. Multi-
axis control systems are inherently
supported by the serial interface protocol
in the PIC-SERVO firmware.
Incorporating all of the serial
communications features directly in the
servo controller eliminates the need for
an additional processor, improving the
reliability of the system.

Before choosing a processor for the
servo controller, the issue of trajectory
profiling must be addressed. The servo
calculations themselves are not hugely
burdensome, but most servo controllers
also incorporate some level of trajectory
profiling to generate the smooth motions
to feed to the servo control loop.
Trajectory profiling calculations,
particularly for multi-axis systems, can
get to be arbitrarily hairy.

In general, we don't want the motor
to be lurching from one goal position to
the next. Rather, we want the motor to
accelerate, slew, and decelerate
smoothly. The most common approach
to trajectory profiling is to calculate a new
command position each time the servo
loop is executed. This closely spaced
string of command positions should
accelerate the motor at a limited
acceleration, run it at a constant velocity,
and decelerate the motor, causing it to
end up at the desired goal position. For
multi-axis systems, we may want the
motors to behave smoothly in unison to
cause a mechanism to follow a specific
path.

In principle, all of the trajectory
profiling could be done by the host, with
the servo controller simply executing the
PID control filter. To get a good
approximation to a smooth path, however,
the command pasitions must be updated
at nearly the same rate as the servo loop.
Therefore, most controllers provide at least
some level of trajectory profiling which can
be used to generate smooth, but simple,
motions. For more complex paths

The PIC-SERVO chipset was
designed by J. R. Kerr Prototype
Development to support industrial
development projects in robotics
and machine design. The PIC-
SERVO chipset, as well as a low-
cost experimenter’s board, are now
available as products. Please visit

http://users.aol.com/dcservo/picservo.html

for complete documentation,
application notes, sample
schematics, and ordering
information. You can mail any
questions about the PIC-SERVO

to DCSERVO@aol.com
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calculated by the host, the host
can use the builtin trajectory
profiling to reduce the spacing of
intermediate command points to
something on the order of 10-50 Hz,
The PIC-SERVO contains two fairly
straightforward  trajectory  profiling
modes, one for position control and one
for velocity control. Position commands
cause the motor to execute a trapezoidal
motion profile, where the motor
accelerates at a fixed acceleration up to a
maximum velocity, slews at this constant
velocity, and finally decelerates at a fixed
rate to stop at the goal position. A plot of
velocity vs. time for this trajectory
produces a trapezoid. If the goal position
is close to the starting position, the motor
may have to start decelerating before
reaching the maximum velocity,
producing a triangular profile instead.
The velocity control mode simply
increments the motor’s command
position at a constant rate to achieve a
constant velocity. If the motor is
commanded to change velocity, the
trajectory profiler will accelerate or

Write your PIC
programs in BASIC!
&

PicBasic Compiler®
BASIC makes it easy for you to
use high performance PIC micros.
The PIC is fast and powerful
and now it's also easy to program.
The PicBasic Compiler builds
on the BASIC Stamp's instruction
set for maximum compatibility.

% True compiler provides faster

execution & longer programs
than BASIC interpreters

< Expanded BASIC Stamp |
compatible instruction set

< New! Peek & Poke to access
PortA, A/D converter; any PIC
I/O port or register in BASIC

4 In-line assembler & call support
+ Supports PIC16C6x, 62x, 7x & 8x

*Formerty PBASIC Compiler.
BASIC Stamp is a trademark of Parallax, Inc.

Also: PICProto Boards - $8.95-§17.95
EPIC Pocket PIC Programmer - $59.95

mzbm@ng'mm)g Labs
Box 7532 Colorado Springs CO 80933
(719) 520-5323 FAX 520-1867

www.melabs.com |ait
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decelerate the motor at a fixed rate until
the new goal velocity is reached. This
velocity profile can also be used to piece
together smooth motion segments for
creating arbitrarily complex paths.

With enough resolution in the
acceleration and velocity parameters, it is
possible to coordinate a number of
motors to start and stop at the same time,
and move in a straight line in-between.
The PIC-SERVO uses 32 bit position,
velocity and acceleration registers which
provide enough resolution to calculate
coordinated velocity and acceleration
parameters, even though the individual
controllers are operating independently.

I e o ¥
Processor Seleciion

With the communications interface
and the bulk of the calculations
determined, it is possible to choose the
type processor to use for the servo
controller. It is tempting to want to use
the host to perform all of the calculations,
given that the host may end up doing
some of the profiling calculations
anyway. The important thing to
remember, however, is the extreme real-
time requirement of servo control. Any
bug, or even unexpected delay, in the
large mass of host software may cause
your motors to thrash your mechanism
(or the person sitting next to it). Given the

rest of the overall machine,
imagine many projects so budget bound
that they couldn't afford the margin of
safety offered by a dedicated control
Processor.

The PIC-SERVO chipset is an
example of just how inexpensive a
dedicated controller can be. The chipset
consists of a PIC16C73 microcontroller
performing the servo control, trajectory
profiling and host communications, and a
PIC16C54 programmed as a medium
speed quadrature encoder counter for
encoder transition rates up to 500 KHz.
The servo control loop and trajectory
calculations can be performed at up to a
2 KHz servo rate with a serial
communication rate of up to 115.2
KBaud. Higher communications rates are
possible at lower servo rates. It produces
a 20 KHz PWM output and a direction
output which can be fed directly to most
PWM amplifiers. In addition to the
encoder input, amplifier output and serial
communications port, it has an encoder
index input, two general purpose /O
bits, and one analog input channel. With
the addition of an amplifier and a serial
interface transceiver chip, it is a complete
DC servo motion control system.
Featur
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In addition to the basic servo control
and trajectory profiling functions, there
are several safety functions that the
controller should perform directly rather
than relying on the host. You pretty much
have to sit down and think of every stupid
thing that might happen, and then
assume it will The PIC-SERVO has
several safety features which tend to keep
major disasters from happening.

The first safety element is motor
power supply sensing. If someone tums
off the motor power supply (leaving the
logic power on) and then tums it on

again, what will happen?
Without any explicit checking,

the mechanism will drift from its formerly
commanded position, and then slam
back to that position once the power is
reapplied. The PIC-SERVO can be
configured to sense the presence of
motor power, and it will automatically
disable the servo output on loss of power.
The host must explicitly issue a new
motion command to re-enable the servo.

The next safety check is a
programmable position error limit. While
moving, the motor will always have some
small position error, but if the error grows
too large, the mechanism may be
jammed, and again, the PIC-SERVO will
automatically disable the servo output.
The position error may be changed
dynamically for different operating
conditions.

For some mechanical systems, it may
be desirable to limit the overall output to
the motor no matter what the position
error is. For situations where a
mechanism may be moving in an
unknown space, we may wish to keep
from crushing something we might run
into. The output limit is also handy if you
happen to have a low voltage motor
hooked up to a higher voltage amplifier.
Again, the PIC-SERVO output limit can
be dynamically programmed for the given
operating conditions.

In addition to the output limit, it is

| also possible to use the analog input
cost of a dedicated servo control |
processor as compared to the cost of the |
I cant |

signal for current limiting. If vour
amplifier has a current sense output, even
a highly non-linear one, it can be
connected to the analog input and used
to limit the current to the motor. If the
measured motor current is greater than
the programmable current limit, the
PWM output will be reduced until the
current level is within the limit.

Current limiting is a particularly

. useful feature for getting the peak current
Most |

out of your PWM amplifier.
amplifiers have internal current limiting,
which when hit, will disable the amplifier.
The amplifier will remain disabled for a
short time before kicking back on. The

individually, or in groups. -
Finally, the protocol should be
fail-safe, allowing the host to send
commands at any time.

The PIC-SERVO uses a strict
master/slave protocol where commands
are sent over a dedicated transmit line
and status from all controllers is returned
over a shared receive line. Commands
from the host are in packet form,
consisting of a header byte, an address
byte, a command byte, additional
command data (as required by the specific
command), and a checksum byte. When
the host sends out a command, the
controller with the matching address will
always send back a status packet. After
the status packet has been sent, the
controller will lower its transmit enable
signal to allow other controllers to talk
over the shared status line.

The status packet will always start with
a status byte and end with a checksum, and
in the middle will have a variable amount of
additional status data, selectable by the
host. Different operating modes may
require different status data from each PIC-
SERVO. The programmable status data
feature is used to minimize the amount of
data sent by any controller for any
particular operating mode.

The host can also send out
commands to groups of controllers.

. Selected controllers can be assigned a

common group address (in addition to
their individual addresses) with one of the
controllers optionally designated as the
group leader. If a command is sent to a
group address, all controllers in the group
will execute the command, with only the
group leader sending status in return.
Status of the other controllers in the

| group is queried individually. The group

result can be a low-frequency on-off cycle |

which produces an average current far

| lower than the rated peak current. By

limiting the PWM output just before the

| peak current level is reached, the

amplifier can operate continuously at this
level without fear of kicking out.

The last safety element is an
amplifier enable signal independent from
the PWM output signal. It is possible for
a transistor to fail in the conducting state,
causing motion of the motor even with
the PWM output at zero. Most amplifiers
have an additional enable input which
can be used to tum off all transistors.
Also, most amplifiers will create different
motor behavior depending on whether
the amplifier enable signal is off or if just
the PWM signal is off. Setting the PWM
signal to zero is usually equivalent to
shorting the motor leads together,
causing a braking action. Disabling the
amplifier, however, is equivalent to
disconnecting the motor altogether,
allowing it to freewheel.

Communications Protocol

When using a serial communications
protocol, particularly when running at
standard serial port baud rates, it is
important to keep the commands as
compact as possible to maximize the
command rate. Also required is the ability
to communicate with multiple controllers,

addressing  feature  allows  for
synchronization of several controllers for
starting motions, storing positions, or
setting global parameters.

Because the host has a dedicated
command line, it can always issue
commands to the controllers, even if one
of the controllers is running amok.

. Normally, the host will wait for a

complete status packet before issuing an
additional command, but even in the
middle of receiving a status packet, it can
send a new command, causing all
controllers to halt any status
transmissions in progress. This protocol
guarantees that host always has control
and that each controller will always have
a free status line on which to transmit its
status data.

The PIC-SERVO communications
protocol has been kept general beyond
the specific requirements for motor
control without sacrificing efficiency.
Therefore, it is possible to mix completely
different types of control modules, such
as data acquisition systems or relay
controllers, on the same serial port, as
long as they use the same simple
protocol.

There are a lot of other bits and
pieces built into the PIC-SERVO to flesh
it out, but the more important
considerations have been covered. The
PIC-SERVO makes a good case study for
building a servo control system because it
was designed as not just a servo
controller, but as a nearly complete servo
system. More importantly, it shows that
expense and difficulty in creating a
reliable servo control system are hardly

prohibitive for even the lowest
cost applications. ' {V -
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BUILD YOUR OWN IBM COMPATIBLE
COMPUTER from parts for as little as $399
with the help of an easy to view 75 minute
video tape that shows you how. This award
winning tape will show you how to save
money by assembling any compatible 286,
386, 486 or Pentium Computer in a step by
step easy to follow procedure. It's easy when
you know how! Free bonus gift. Order your
personal tape today while the limited supply
lasts for only $29 (reg. $59.95) plus $2.95
P&H. Send checks to: EVP, PO Box 2201,
Northlake, IL 60164-0201 or call: 1-800-754-
5096 now!

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

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
$65/$69, 16 meg 72 pin 70ns/60ns
$120/$129, 32 meg 72 pin 70ns/60ns
$240/$250. All SIMM modules available. 1 yr.
warranty. Call Yub Sung, 603-893-5866,
Salem NH for current price/availability.

CCD COLOR camera, NTSC output, nice
small case complete w/power supply $149
new! VIDEO CAPTURE & overlay card for
PCs, display video, capture stills and motion,
true color $149 new. POST CODE display
card, use to fix “dead” motherboards $39
new. 512-280-0083. COMPUTER BROKER,
6800 Westgate #139B-110, Austin, TX
78745. E-MAIL gjr@io.com more info online
@ http://www.io.com/cbroker

GET UTWE’s latest deal sheet full of great
prices on all kinds of PC parts via fax-back at
818-930-1122. Call with your fax machine or
fax modem 24 hrs. a day. Example deal:
486DX2-66 VLB motherboard with CPU and
Trident VLB 9440AG! video card and EIDE
I/O with 16550 serial ports and many other
features for only $100. Or call voice 818-930-
1121 10am-5pm PST.

AUTHORIZED ZENITH and Compag 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.

HEWLETT PACKARD HP 7550A pen plot-
ter $160. Guaranteed. 803-761-7281.

WANTED: 40GHz SPECTRUM ANALYZER
with external mixers/digital storage. HP
85698, Tek 492, others? Call with best sale
offer. 619-685-5900 or Fax: 619-299-2958.

NEW APPLE lic/e/gs peripherals. Factory
direct prices! Complete list available. Price
Breakers 360-837-3042. Fax 360-837-2057.

640MB SCSI hard drive, full height, new,
Fujitsu M2263SA, $99 each. Ultrastor VLB
SCSI controller card & software, $49.95
each. Siemens 220 volt printers, $49.95
each. SCSI 2X external CD-ROM, controller
card, & software, $99.95. Internal SCSI 2x
CD-ROM, controller card, & software $89.95.
DLM IV Dataline monitor, make offer. AlMet
Recycle & Surplus, 904-673-1281.
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HEWLETT PACKARD calculators. We buy,
sell, trade, and repair HP 41C/CV/CX, 42S,
48SX/GX, 67A, 71B, 95/100/200LX, 97 calcu-
lators, 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,
LEDs, CIRCUIT BOARDS, DIODES, AND
TRANSISTORS. CALL ACTIVE MICRO,
310-494-4851 OR FAX 310-494-4913.

INTEL i1430VX TRITON MOTHERBOARD
WITH 686 CPU, PCI IDE I/O 686 P120+ &
MB $225, 686 P150+ & MB $275. COMPUT-
ERS WHOLESALE 501-259-3386.

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.

HEWLETT PACKARD calculators. We buy,
sell, trade, and repair HP 41C/CV/CX, 428,
488X/GX, 67A, 71B, 95/100/200L.X, 97 calcu-
lators, palmtops, and peripherals. Calculator
World, 1086 S. Delaware Dr., Mt. Bethel, PA
18343. Phone: 610-588-2600, Fax: 610-588-
1727.

HEWLETT PACKARD calculators. We buy,
sell, trade, and repair HP 41C/CV/CX, 4285,
4BSX/GX, 67A, 71B, 95/100/200LX, 97 calcu-
lators, palmtops, and peripherals. Calculator
World, 1086 S. Delaware Dr., Mt. Bethel, PA
18343. Phone: 610-588-2600, Fax: 610-588-
1727.

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, t00. 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.

FLOPPY DRIVE REPAIRS $1-§25. PCs,
PS2, Mac, Apple I, 8". Since 1983. 6 month

RAINBOW

Many of our kits are
available completely built!

WIRELESS FM Our TV filters eliminate
MICROPHONE T v N 0 T c unwanted TV channels or
Small but mighty this fittie interference that alters both
iew::l u;!ill out ::_eﬁori:n F“-TERS sound and video with a beep
most units many times s | FEOR CHANNELS beep beep.
price. It really stomps out =
a signal. The WM-2 kit is | 2 thiru 22 :'hm’n;“ i
a buffered wireless | ONLY =3 annels (2 thru 22)
mike that cpertes from aOMHFleo 120MHz FM, only.
e frequency of any broadcast FM radio. Includes 3 i :
a mini-slectret mike. 610 12 DC. SIZE: 126'x 1 B ol g
KIT $14.95 only. You must obtein permission
from your local cable company before
MICRO-MINIATURE using these filters on your cable system.
TRANSMITTER | DF-222 kir $14.95

warranty. 1-800-458-6778. ISR, 2217
Downing Ln., Leander, TX 78641.
TEMPERATURE

GENIE

Ever lost frozen food because
your freezer stopped? The TC-
2 kit would have saved you
money. An alarm activates
when the temperature reaches
a critical point. Tum ceiling fans on automatically when
it gets too hot. This kit gives you 100mA of output.
SIZE: 2" x 1.4" Power requirement 6 1o 15V DC.

If you want to switch more power see our Trac (TP-1)
or Relay (RP-1) Power kit

TC-2 KT $7.95

PHONE
TRANSMITTER

Small but mighty,it fits anywhere.
Phone line powered, never needs
batteries. Transmits both sides of
a phone conversation loud and
clear, wireless, to any FM radio at
greal distances. Variable tunes from 70MHz to 130MHz
FM. You can also use il as a speaker phone.
SIZE:1.25" x .6".

TEL-B1 KIT $12.95

We haven't seen a smaller
phone transmitter than the
MMPT2 kit. Powered by the
phone, it requires no battery.
Transmits both sides of a
phone conversation to an FM radio up to a 1/4 mile
away.Tunable from 88 to 108MHz FM. Attach it lo

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

s.lpefsansmwml‘mﬂlmmns

one phone or add it to the line to pick up all incom- trichersd
ing calls. The MMPT2 is undetectable if propery g Ch $1:' i i S
installed. Unit has surface mounted parts, you -39 with the purchase mike in the kit. Power requirement 6 to12v DC
install the leaded parts. Size .45 "x .6" of any kit. SIZE:1.75'% 1* ¥ i
MMPT2 xir $29.95 AA-1 BUILTS2005  KIT $10.95
MICRO-MINIATURE
WIRELESS MIKE INDUCTANCE METER RELAY POWER KIT
So small you could hide this one This Is the kit everyone has been asking | Increase the output of any
on some real bugs! s the small- fur.‘Turn your digital voll.ohm meter into Kit 100mA to 3 A
est we've ever seen. With it's an inductance meter. It will read inductors from mps

3uH to 7MH. Power requirement 9v DC.
SIZE: 1.75" x 2.5"

SUPER SNOOPER
BIG EAR

Listen through walls, hear
conversations across the
room. Add a parabolic reflec-
tor and hear blocks away. The
BIG EAR can be hidden about

4 Do you need an attention
getter, warning light,or
flashing light for model air-
planes? Then this kit is for
you. Use it as an emer-
gency light for yuu: auto,

a variable

DT-3

1A-1 kit $14.95
antenna it transmits about 1/2 mile. The
ks o e wiih surface mounted parts, we have IA-1 CABINET $8.95
P Bowe mauimment 1o 12 DC. S S
. Power requirem 3 .35°
DIGITAL THERMOMETER
MMWMS K §34.95 The DT-3 kit wil turn your digital volt ohm
n STROBE LIGHT meter into an accurate digital thermome-

ter with .1 degree resolution. Measure
temperatures from -40° to 250F° The
remote sensor is .25" sq. and can be
mounted many feet from the meter,Power
requirement 8V DC. SIZE: 2° x 1.35"

xir $8.95

if you need to switch more
power, up to 300 Watts,
with the Light Genie,
Temperature Genie, Timer or Vox kits, use
the Relay Kit. We supply a two pole relay 1.5
Amps ea., tie both poles together and get 3
Amps. Size .75" x 2"

RP-1 KIT $9.95

& | WIDE BAND
:! ’ PRE-AMP

el Uses PCB and surface
Y mount technology for better

i Use for scan-

radio lower, even use it on your bicycle. Has
flash rate. Power requirement 6 or 12vDC .
Size 3.5%1.9"

| ST-1 ar $11.95

FM STEREO TRANSMITTER

Own your own FM radio
station. Any slereo sig-
nal you plug into the
FMST-100 will be trans-

CAPACITANCE METER
This kit will tumn your digital volt meter into
a capacitance meter. Turn that junk box of
unmarked capacitors into a fortune of
usable parts. Measure capacitors from
<2.2pF to 2.2uF.Power requirement Sv
DC. SIZE: 1.80"x 2"
kit $12.95

ners, HT's, Frequency ootmers, Satellite Recaivers. It
amplifies low-level (weak) signals. If the signal is
extremely low , two amplifiers can be used in a series.
* {MHz to 2.5 GHz 2.8dB NF

* 1dB compression=0dBm

+ Gain: TMHz- 20dB to 2.5GHz-6dB

* Power requirement: 12v @ 6Ma

WBA-6 KT $19.95

mitted to any FM radio
tuneable from 76 to 108MHz FM. Transmit a wire-
less link through an auditorium, from your car to

Please add sufficient postage First Ib $5.00 Canada $7.00

your camper, listen to your CD's while mowing the

Additional LB. Add $1.00 US FUNDS ONLY
We will accept telephone orders for Visa or Mastercard

lawn, Play music on one channel sing on the other.
Clarity is excellent, aprox. 40dB stereo separation.
Length of antenna determines the distance of trans-
mission. Complete with stereo input level controls &
crystal for sterec separalion. Sv battery operation.
SIZE: 1.5"x2.5"x 3"

FMST-100  Cabinet $8.95 xr $29.95

Electronic Rainbow Ind., Inc.
6227 Coffman Rd. Indianapolis, IN 46268

ELECTRONIC CALL 317-291-7262
RAINBOW INTERNET:www.rainbowkits.com =

FAX 317-291-7269 .

Write in 212 on Reader Service Card.
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STEPPER MOTOR ASSORTMENT
Includes various types such as unipolar, bipo-
lar, various voltages, current ratings.
92M001 10 for $16.95

MAMCO HEAVY DUTY
BALL BEARING MOTOR
110VDC. Size 3.5" x 2.25".
92M013

$5.95 each

SEVEN-POLE
IRONLESS ROTOR
MINIMOTOR °
Body: 12mm x 15mm. Collar: 6mmx 3mm.
Shaft: 0.8mm x 6mm. Nominal voltage 2.7V.
Operating range 0.5V to 16V. No load 20mA.
Full load 150mA. Gold commutator for long
life. Platinum brushes for high efficiency. Hol-
low rotor design for good torque, low inertia
and excellent cooling. These units were used
in pocket pagers as the low-noise vibrator
mechanism and have an off-center weight
pressed onto the shaft. MicroMo "Minimotor"
#CHB892. Swiss-made.

$14.95 each

92M002

FLASHING
LED KIT

Three extra-bright LEDs flash in unison on
this 9V battery powered board. Use as safety

warning for auto or bicycle, party gimmick,
sea buoy, etc. Kits may be used in series to

form an array.
95K001 Kit of Parts $3.95

LED GRAB BAG

Includes assortment of shapes, sizes and
colors. Selection may include red, green,
amber, invisible, flat, square, round and

strange shapes.
100 for $4.95

300 DPI GREYSCALE SCANNER

Sheetfed. Includes Interpreter OCR software.
Features selectable scanning resolution. Sup-
ports most popular word processing and im-
age file formats. Scans horizontally or verti-

cally.
966010 $49.95 each

300 DPI
GREYSCALE HAND
SCANNER

With Iphoto Plus software. Supports most
popularimage formats.
96C011 $39.95 each

SUPER MOUSE

This mouse comes with its own house - a
pocket to hang on the side of your computer
for storage. Three buttons with hi-res
microswitch type click switches. Comes with
amousepad, DB9to DB25 adapter, DOS and
Windows compatible software on both 3.5"

and 5.25" disks.
MUSGD All for $9.95

MINI AUDIO AMP

One half Watt. Up your volume with this little
gem. Easily hooks to your walkie talkie or
Walkman, or hook it up to your electric guitar
as a practice amp. Drives a speaker or head-
phones. Runson9-12V. Specs and schemat-
ics included. Easy hookup.

92A021 $9.95 each

CARBON COMP

RESISTOR ASSORTMENT

10% and 20% tolerance. Many individually
packaged.

94P031 5 Lbs. for $9.95

ELECTROLYTIC CAP

820uF, 200V, radial. b
96P002 $3.80 each I =

94L001

SURFACE MOUNT LEDS

* Red diffuse surface mount. SE2411 .22
+ Green diffuse surface mount. SE2421 .22
* Yellow diffuse surface mount. SE2431 .22

50-LB, CARE PACKAGE

Surplus goodies from Silicon Valley. This is
notjunk, just material we've acquired in quan-
tities too small to catalog - electronic and
mechanical subassemblies for everything from
robots to rockets. Assortments may include
ICs, caps, connectors, bearings, diodes, hard-
ware, circuit boards, cables. Weird and won-
derful stuff. Most folks are happy with the
assortments we send and we often get re-
orders. Try one.

920034 50 Lbs. for $49.95

POWER CENTER

Individually lighted control switches. Lighted

master on/off switch. Five heavy duty

grounded power outlets controlled individu-

ally by front panel switches (Computer, Moni-

tor, Printer, Aux1, Aux2). 15A circuit breaker.
4C006 $14.95 each

NUMERIC l‘%__
KEYPAD =
Threefootcord to DBF connector, alsoworks

with Commodore. With schematics.
CX80 $4.95 each

WALL WART ASSORTMENT

A random selection of wall power supplies
with assorted voltages and current ratings.
94E004 10 for $14.95

POLNRWALE .
Input: 120VAC, 60Hz, 20W. Output: 9VDC @
1.2A. Center negative.

96E010 $5.95 each
12VDC MINI FAN
60mm (2.375") square.
94F004 $4.95 each

USED TUBES

Tested Good $1.00 each

6AH6 B6BL7 B6GF7 12AU7

BALS 6BN6 6GH8 12BY7

6AQ7 6BQ6 6J5 12SN7

6ASE6 6BZ8 BK6 35L6

6AUG 6CB6 6SK7 35W4

BAX4 BELS BSN7 5687

6BK4 6FQ7 6Y6 5963

Prices Good Thru 12/31/96

VHF RF

PREAMP AND -

SPLITTER i

Contains two transistors with FT of 4GHz
10dB gain, 3dB NF. Soup up that VHF re-
ceiver, scanner, FM tuner, VHF-TV reception
orwhatever. Actually has two preamps inone
case. Runs on 12VDC. Schematics included
and hints for broadband use.

026 $7.95 each

ANIMAL SOUNDS PIANO KIT
Synthesized piano sound plus seven animal
sounds. Demo mode plays popular songs.
Requires two AA batteries. Auto power-off. All
parts included. Easy to assemble with easy

step-by-step instructions.
96K003 $29.00 each

BATTERIES INCLUDED!
Wirist watches with fresh batteries to install.
As pir:tured above. Our choice of colors and

92U029 Assortment of 5 for $4.95

%

ROBOT ARACHNID

Asmart electronic toy that performs "wiggle®
tricks ("come," "sic 'em," "obey," "go play”) to
yourcommand. *Sleep” mode conserves bat-
teries Uses 4 "C" cells (not includad)

SUPPLY
Input: 115VAC
through EIA
male plug. Out-
puts: +5VDC @ 2A, +12VDC @ 1.5A,-12VDC
@ 0.3A. Output connector removed from cord
but is easy to replace or adapt.
95E007

$9.95 each

MINI PROJECT BOX

2'; 2.75" x 0.625"; with 0.125" hole in one
end.

92U065 49¢ each - 12 for $5.00

=

PLASTIC SPEEDY BOXES
Slotted walls to accept PCBs. ABS black
plastic. Screws included. Will not crack or
split when drilled or punched.

PB114A (1" x3"x2") $2.20
PB114B (0.8"x4.25" x 2.188") 2.50
PB114C (1.563"x 3.875"x2.938") 3.00
PB114D (2.313"x 5.875"x3.938") 5.00
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& 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

Write in 26 on Reader Service Card.

Store Hours: 9-6 M-F & 10-3 Sat. - Pacific
Visa, MIC, AmEx Accepted.
California Residents Add Sales Tax.
Shipping Additional on All Orders.
Prices Good 60 Days from Date of Publication

R

Send $2.00 For Our Latest Catalog!
$4.00 Foreign. Refundable on First Order.

011108



SPECIAL -
PROJECTS

We desig:n/build/mudif}'rfrepair/cunsult on any
device/system/process fmject electronic/com-
puter/mechanical /optical (e Ei ghone/ auto/secu-
rity/Radionic/lab/energy/HV/EM/RF/radar/
ulfrasonic/IR/UV/commo) for business and per-
sonal/invention needs. Describe & include nonre-
fundable $30 pre-engineering fee. Time & cost esti-
mates 7-10 days. Confidentiality guaranteed.

OFF-THE-SHELF
HARDWARE

Van Eck SystemsxData Card Reader/Writers%RF/
EM/uWave/Radar/Ultrasonic/IR/Light/Sound
Detectors/ Xmitters/Jammers/Blasters * Secu-
rity/Surveillance % EM Lab/Weaponry/Counter-
measure % Neurophone/Rife/Resonant Crystal
Radionics & Bug/Tap Detecior/Blaster &

P.O. Drawer 537

Fax: (505) 434-

a id I

Relates directly to your order or prospective order.

Established in 1971. Featured on CBS "60 Minutes," lfnrhes, New York Times.

Add $5 total S/H (US, Canada).
Postal M.O. is fastest.

TOP
SECRET

CONSUMERTRONICS

Alamogordo, NM 88311

ORDER TODAY!: (505) 439-1776

VISA, MC OK. ]
(200+ exciting offers) $1 w/order, $5 w/o, $19/foreign.

Nor
Founp [y
Booksropgs:

0234 (orDERs ONLY)
ice: (505) 439-8551

COD ($49-$999), add $8.

Lineman's Handsets% Phone Color Boxes % Voice
Disguisers * ESS Infinity Devices + DTMF De-
coders % Child Finder % Panic Button % Carjack
Foiler & Subliminal Mixer/ Amps (Normal/ Ultra-
sonic/Infrasonic) « TENS % Hearing Assistor %
Electronic DowserShriek Module % Ghost Detec-
tor & Vortex Generator # Levitator  6th Sense
Communicator % More! Buy our Calalog Today!!

ATM crimes, abuses, vulnerabilities
and defeats exposed! 100+ methods detailed, in-
clude: Physical, Reg. E, cipher, PIN compromise,
card counterfeiting, magnetic stripe, false front,
TEMPEST, Van Eck, tapping, spoofing, inside job,
super-cool, vibration, pulse, high voltage - others.
Case histories, law, countermeasures,

detailed security checklist, labeled
internal photos, figures. ATMs
R contain up to $250,000 in cash!

CELLULAR &

CORDLESS
PHREAKING

=
orcin,

tions, F
sources, attendant stations, non-USA ban
tique. Step-by-step descri
complete section on phrea

: As a special

How cellphones operate and are modified. Vulnerabilities to hack attack
and countermeasures. Comprehensive info on reprogramming NAMs,
ESN, etc (cloning), control data formats, computing encoded
Ns, SIDHs, operating systems, PROMs and their programming, &
ACK, test mode and resets, scanning, tracki
req and channel allocations, roaming, ESN and SIDH tables, parts/equipment

tions to keypad-reprogram 100+ popular cellphones. Plus L&
qdng cordless phones! Much more. Comprehensive, invalu- 4

able - 10 times more info than our competitor's $79 manual!

FREE search of our massive cellphone database if requested within 30 days of your
purchase. Data on cellphones is so great, we can fit in C&CP only that in greatest de-
mand. Search results not guaranteed. Request by mail (not fax); include a #10 SASE.

THE PLACAK REPORT

Describes the reading (using a simple method) and decryption of the magnetic
flux-reversals on popular credit, debit, security and other card magnetic stripes.
How to easily determine the decrypted PIN, PAN, bank number, routing ¢
dates, number of daily uses and uses remaining (ex: cards that are decremented after each use),

SPEAL SaEt

INs,
scanner restora-

ds, health concerns, and the ECPA and cri-

service to C&CP buyers, we'll perform one

8Y

‘ PAGER (Beerer)

MANUAL
Describes in detail how Pagers work, dif-
ferent types and uses, frequencies, at?vanta over
and uses with cell%hones, and tips and tricks. And
how Pagers are hacked and countermeasures.
Includes the plans for your own
(transmitter and receiver).

HACKING €9

FAX MACHINES

Describes in detail how Fax machines are

hacked and countermeasures (much more
complex than just connecting a third Fax to the
phone line). Includes G3 Fax protocols, commo pa-
rameters, compression algorithms, Class 1/Class 2
commands, 5 {eFu Switcher, Fax Servers, FODs/
FOCs, and Makeup/Terminating Codes. And in-
sights into designing Fax interception devices and
modifying existing Faxes into Stealth Faxes.

PBX HACKING

VMSs are hacked for "phun” and profit - includin
VMS methods for hacking PBXs - "PBX HACK-
ING" addresses all other issues relating to PBX
hacking, including countermeasures. Can your or-
™ ganization afford a $90,000 phone fraud
mamit 105 (avg. loss due to hacked PBXs)?

EEl| Featured in Forbes. $29.

I

How Voice Mail Box (VMB) systems are used and
the specific waEs they are hacked. Includes AS-
PBN,ﬁESSAG CEl BIX, GENESIS, RSVP,
CENTAGRAM, EZ, AUDIX, SYDNEY, PHONE
MAIL, CINDY, SPERRY LINK, etc. A must for all
users, sysops and security personnel! $29.

BEYOND PHONE COLOR BOXES

Dozen PCB's described - many circuits. Plus Call
F Conferencing, Phreak History, Glos-
sary, Diverters, Extenders, Loops, REMOBS,
Bridging Heads & Cans, Optocom, 3rd Party and

PBXs are hacked to the tune of about $8 Billion/yr! *'{
While "VOICE MAIL HACKING" details how | |

many other non-box methods - more. §29.

HACKING =9

ANSWERING MACHINES
How answering machines are hacked to
listen to - even erase - messages, and to
convert them into mini-VMBs. And coun-
termeasures - protect ?ronraelf from
snoops, stalkers, burglars

mﬁﬁ'ﬂe & AN;@

Details on how they work and dozens of
effective ways of defeating Caller ID, ANI,
*69, *57, Call Blocking and *67. Also de-
scribes Caller ID, Ormge, Beige, Cheese
& CF Boxes, ESS, S57, E-911, various
Class services, CN/A, Non Pub DA,
CAMA, DNR, 800-ECR, Diverters, LD
.z Extenders, Centrex - more!

Describes in detail how computers pen-
etrate each other, and how VIRUSES,
TROJAN HORSES, WORMS, etc are
imglemented. Dozens of computer crime
and abuse methods and countermeasures.
Includes disk filled with hacker text files
and utilities, and the legendary FLU-
SHOT+ protection system (Ed. Choice, PC
Magazine). BBS advice, password defeats,
glossary - more! Mmuafi- PC Disks

'J’o‘ﬂa GE
DEVICES -

Complete HV device glans: Stun Gun,
Taser, Prod, Cane, Flasher, Blaster,
Zasger, Audio/RF/Radar Jammer, Jacob's
Ladder, Plasma & Van de Graaff Gens.,
Fence Charger, Geiielr Counter, Fish
Stunner, Plant Stim., Kirlian, more!

MIND CONTROL ©9

Fear increases over EM and ultrasonic
mind/body control technologies - espe-
cially implants! Unfortunately, there is
more disinformation published than facts.
Some victims are often exploited by arm-
chair "experts". Learn about this shocking
and fascinating phenomenon!

UNDER ATTACK! =29

Electromagnetic Interference and Elec-
tronic Weapon Attacks cause cancer, birth
defects, and profound psychological and
neurological disorders! "Destructive to
petﬂ:le, animals, plants, equipment! In-
cludes (we in-
vestigated)! Includes how to verify and
pinpoint EMI and electronic attack sources,
cific countermeasures.
: Tutorial and plans for
Sowerﬁll ELECTROMAGNETIC WEAP-
NS and LAB DEVICES. Optimum circuits,
freqs, waveforms, intensities.
Thorough, $29. Both of above Only $49!

BY AN ORDER OF ., |
THE MAGNITUDE

The most comﬁuhemive, hard-hitting, hi-tech
survival book ever written! Topics include
electronic, computer, commo, chemistry, weap-
onry, cryptography, energy, concealment, re-
venge, alarm, disguise & change. Designs,
tactics & strategies to survive an increasingly

dangerous and brutal world. Field-expedient
use of technology in various threat and conflict
environments and scenarios.

—_—— —————— i — — —

g

Omnline Informatiomld

Includes Minicatalogs Not Avallable In Printl!

Top Secret Homepage: users.aol.com/wizguru/hi-tech.html
Crime Fighting: users.aol.com/wizguru/crimefight.html
Mind Control: users.aol.com/wizguru/mindcontrol.html
Strange Phenomena: users.aol.com/wizguru/phenom.htmi

STOPPING
POWER
METERS

As reported on “60 MINUTES"!
How devices can slow down ﬁeven
stop) watt-hour meters - while loads
draw full power! Device plugs into
one outlet and normal loads into
other outlets. Describes meter creep,
overload droop, etc. Plans $29.

THE I.G. MANUAL: External magnetic ways
(applied to meter? to slow down and stop
power meters while drawing full loads. Plans $25.

= : How watt-hour meters work,

calibration, error modes (many), ANSI Standards,

etc. Demand and Polyphase Meters. Experimental
results to slow and stop meters by others. $25.

Special! All 3 (above), Only $59!

CREDIT CARD SCAMS 29

Describes every known means of credit
card fraud and scams. Protect yourself!

CONS & SCAMS €9

The most comprehensive manual on cons & scams
available! - from the classic to hi-tech. Details 100s,
their many variations, and countermeasures.

INTERNET
) CONS & SCAMS ‘29

| Internet cons, scams and related frauds
now rake in $2+Billion annually! Most
are done with little fear of prosecution.
Detailed, + countermeasures.

RADIONICS MANUAL

Exciting electronic and electromagnetic therapeutic, diag-
nostic devices (mostly experimental), History, descrip-
tions, plans (dozens), availability from early fo modern.
While drugs cost $§%, electricity costs pennies! $29.

HEAL THYSELF

Plans for 3 major electronic therapeutic health
devices of types approved by FDA. $19.

STEAARECHNOLOGY )

Police radar has error rates of up S
to 20%! Every known error - stealth
method and material used to minimize
radar reflections - tactic and strategy to
fight speeding tickets - methods to detect and
jam signals are fully described! $29.

THE HACKER FILES

Compilation of 100s of the best eye-

popping articles written by top hackers &
hreakers. ‘ASCII) Covers eve magor topic in
ackerdom! Comes on 3 HD PC Disks!

BEYOND YAN ECK
PHREAKING

Eavesdropping on TV and computer video scilg;nals

using an ordi: TV described in detail. Includes

security industry reports. Range up to 1 KM. Plans
include both the Consumertronics and the original
Top Secret Van Eck designs!

SHOCKING!

ALL-New TOP SECRET
CATALOG. FEATURES
200+ SURVIVAL
Propucrts! WiLL
BLow Your MINDI
MaiL $5, or §1
WITH ORDER!

ORDER TobAYH

 §

-~

.
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QUESTIONS

| am trying to build a lighting circuit
that will respond to my TV remaTe con-
trol from my favorite arm chair | am
told that the remote control sends an
infrared signal at some frequency and
modulation. Is there an industry stan-
dard for these frequencies? What are
they or how can | find out? Any infor-

mation will be appreciated.
11961 L.B. Williams
Milton, FL

| am looking for Panasonic
Television Maintenance Menu access
codes. | know the codes used to
access the hidden on-screen program-
ming features (overscan, color depth,
etc.) on modern Sony televisions, but
have not found the code for Panasonic.
The Sony code requires the TV to be
off, then press three consecutive but-
tons on the remote. The TV then pow-
ers on in maintenance mode, where
overscan (etc] can be adjusted. Any
similar information regarding similar
Panasonic features is greatly appreci-
ated.
11962 John Hentges
San Diego, CA
xalseqsn@sdcoe.k12.ca.us

| have a Genie Brand GXL screw
drive garage door opener. It is out of
warranty and the optical sensor (that
prevents the door from closing if the
infrared LED beam is broken by an
obstruction) does not work. This prob-
lem with the optical sensor [0S] has
occurred before (following lightning
strikes) and bad units from the factory
including a bad board. | want to end
this recurring headache by eliminating
the optical system altogether. Is there
a way to bypass this system? The opti-
cal sensor system is connected to the
control head/maotor assembly by low
voltage bell wire at two connections. Is
there a diode | can cut, or a jumper |
can solder onto the board to eliminate
this nuisance? The opener will not
close, unless manually overridden by
the wall switch, unless the 0S is func-
tional. Or, is there another solution
short of continually repairing the sys-
tem? | do not have the schematic for
the opener The owner's manual only
shows the installer’'s version and not
the board's schematic. Any help from
someone familiar with this opener's
electronics is appreciated.
11963 Dean Olson

| like to put flashing LEDs into
small flashlights and give them to
friends, etc. Because power is minimal,
I've found the 3909 LED flasher IC to
be ideal. What | have tried to match
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with this is a simple circuit that would
turn the 3909 off when the lights are
on. Everytime | try to use a photo
resistor or LED with an OP, | get feed-
back and it still flashes. Is there a way
to do this and not put more drain on
the batteries than the 3909 does?
11964 Mitch Appleby
Manchester, IA
mappleby@mwci.net

| have a Fisher Price kids video sys-
tem 1987 and would like to use the
video CCD. The circuits hook up to my
wireless VCR transmitter How can |
separate the CCD board for this? It is
hooked to the main board (with cas-
sette unit). | want to eliminate size for
this project.
11965 Kevin Moe
Ottaw, IL

How can | apply a varying electro-
static charge to a flat metallic surface,
such as a copper clad board or ordi-
nary aluminum flat stock? The charge
should be variable so that fine particles
would be attracted on the low end up
to anything that isn't nailed down on
the highest intensity setting. | realize
that electronic air cleaners and Van de
Graff generators both produce elec-
trostatic fields, but they're not what I'm
looking for However, aspects of both
devices may be applicable.

11966 Daniel Katznelson
Willingboro, NJ

| have a HP 540 bubble jet printer.
When using Windows 3.11 or
Windows 95, a blank sheet precedes
the printed sheet. The separator sheet
is disabled (Windows 95). | spent 1-
1/2 hours on the phone with HP and
they were not able to help. Any sug-
gestions?
11967 Herman L. Dawson
Ormond Beach, FL

| have a Sony Trinitron calor moni-
tor Model KX-1801. I'm experiencing a
jailbar effect on the left third of the pic-
ture. They are darkest at the left-most
and gradually get lighter toward the
center. If | turn the color off, it's still
there.
11968 Richard Timby
Celeste, TX

| have a problem with an IRD unit
for a 10 disk. The unit is made by
Uniden, model number PSB000XL, and
it just suddenly quit working. There's an
error message on the screen telling
me | have no pulse coming from the
actuator So | went to the dish and
checked it out. Everything was fine.
The next morning | called Uniden to
order a service manual, and was told
they don't have one. To make a long
story short, the only thing wrong with

it is that the antenna won't move

because of this pulse thing. | would like

to know if anyone can help me get to

the bottom of this, provide a schemat-

ic, or tell me what's wrong.

11969 Frank Mommicco WA2EFV
Tampa, FL

ANSWERS

ANSWER TO #10964 OCT. 1996

The key component to what you
want to accomplish is actually the VCR.
| have connected a VCR and a portable
radio to record radio programs three
hours long [eight hours is possible with
the appropriate tape and recording
mode). The only modification that
might be required is to the radio if it
does not already have a headphone or
earphone output jack. Radio Shack has
most of the adapters and cables to
make the connection from the radio's
output jack to the audio input jack [usu-
ally RCA type) of the VCR.

After making the connection
between the radio and the VCR, set-
ting the volume control on the radio to
an acceptable level, you would then set
the timer on the VCR to record at the
time and for the duration of your radio
program. You would play back the
recording through the TV as usual (of
course, there would be no video) or
use a headphone to listen if the VCR
has the appropriate jack. The only
drawbacks to this method is that the
radio must be left on all of the time,
and only one channel per session (the
radio must be manually pre-tuned) can

be recorded.
Kevin Goodwin
Oceanside, CA

ANSWER TO #10962 OCT. 1996
The part you are looking for
[AN7210) is available from MCM
Electronics, 650 Congress Park Dr,
Centerville, OH 45458-4072. Their
catalog is available for free by calling 1-
800-453-4330.
Kevin Goodwin
Oceanside, CA

ANSWER TO #10965 OCT. 1996

While it is possible to convert
from CGA video to VGA, it doesn't
make much sense to do so. That is
probably why you don't see devices on
the market. The CGA format is
B40x200 pixels at maximum resolu-
tion (there are some lower resolution
modes, too). VGA is quoted as
B40x480, although the text modes
are 640x400.

To convert, you would need a scan
doubler For each field of CGA video
lasting 63.5 uS, the scan doubler

would output two fields each lasting
31.75 uS. The line doublers that are
available for high-end consumer video
do this. They are designed for NTSC
composite video input, though. CGA is
a digital format, with 4 bits per pixel [R,
G, B, and I).

The reason it doesn't make sense
to convert to VGA is that you don't gain
anything. The scan doubler would sim-
ply display two scan lines containing
the same information for each line of
the CGA source. The resolution would
still be only that of CGA. All you have
created is a higher scan rate signal



that requires a more expensive moni-
tor: A video scan doubler is designed to
take interlaced NTSC video and de-
interlace it [to eliminate the flickering
that results from the 30 Hz frame
rate). CGA is not interlaced, so there is
no benefit to.de-interlacing it. Each field
is the same.

If there is a reason other than res-
olution for this conversion, the way to
approach it depends on your level of
design expertise. If you are familiar
with digital video design, then you
understand how to use serial video
RAM chips such as the NEC
uPD42101 line buffer BAM to make a
simple line doubler. The CGA input side
is easy since it is already digital. You'll
have to use a PLL to generate your

clock, though. If that is more than you
want to get into, then another
approach is to make a simple NTSC
encoder to convert the CGA video out-
put into something close enough to
NTSC that a commercial TV to VGA
converter would accept it. Look at the
Motorola MC1377 for a simple exam-
ple.

A really cheap and dirty NTSC
encoder (just gates and resistors) is
found on the original IBM PC CGA (that
drove the RCA video output jack] That
design relies on a 14.318 MHz clock
that is phase synchronous to the pixel
clock. You probably don't have a clock
available outside the box, though.

Tim Godfrey

ANSWER TO #10961 OCT. 1996

The whole concept of converting monitors got a big boost when | discovered
the similarity between a 26 KC model 3173 monitor and a 30 KC model 2115
IBM monitor. At first, | made all the changes, but | found out that many are not

required.
PART MODEL 31798 MODEL 2115
NUMBER OLD VALUE NEW VALUE NOTES
R511 150K REMOVE
R513 56K 22K HORZHOLD RANGE
R514 58K 47K
R562 JUMPER 1.5 OHM 2W FILAMENT VOLTAGE
Cc403 273 REMOVE STABILITY IMPROVES
c552 BB2 1.2KV 472 1.2KV HV MONITOR CIRCUIT
C564 152 2KV 182 3KV

Step-by-step conversion: 1. Remove the cover. The top screws are behind
snap-out covers, the bottom ones are behind stick-on plastic covers. 2. Clip off
R511 (150K) and C403 (27000 pf). This gives a wider horizontal and vertical

range. They are located in the middle of
resistor across R513 (56K) and s 22K

the middle of the main deflection board.

the main deflection board. 3. Add a 47K
resistor across R514 (5.6K) underneath
This increases the horizontal frequency.

4. Make a 25-pin to 15-pin adapter or replace the 25-pin connector with a 15-pin,

as listed below.
SIGNAL 25 PIN (3179)
RED 15
GREEN 16
BLUE 1A
HORIZ. 21
VERT. 22
GROUND 14

15 PIN (VGA) WIRE COLOR
1

YELLOW COAX
2 BROWN COAX
3 BLUE COAX
13 BLUE
14 PURPLE/PINK
68,1011 SHIELD BRAID

5. Turn on the monitor and adjust it as follows: A. Turn up the screen control
until something appears. B. Turn the horizontal hold until the picture locks. C. Turn
the vertical hold until it stops rolling. D. Adjust the vertical size and position as nec-
essary. E. Turn up the power (VR 81) to 94 volts at connector B3. B. Optionally
remove the horizontal width coil slug (located on the left side behind the horizon-
tal output transistor). Then jumper across L554. This gives a wider picture. 7.
Optionally change the yoke capacitor (C560] from 1 uF to .82 to get a wider and
more linear picture. 8. Optionally change jumper 79 to a 1 ohm, 2 watt resistor.
This slightly reduces the filament voltage. 8. Use a 74LSBE circuit for sync phase

correction. This can be built on a small
nector B1 and the deflection board. The

circuit board and inserted between con-
five volts can be obtained from the video

board. Basically this is an exclusive or gate used as a selective inverter. The sync
signal comes directly into one input, but through a 1K resistor into the second
input, which also has a 5 uF capacitor to ground. This R-C network allows only the
average voltage, which is the sync phase. On some monitors, the extra two gates
are needed as inverters to get the correct sync phase.

This converted monitor gives EGA like colors because its inputs are actually
TTL. The analog output of some VGA cards may not be sufficient to drive TTL
inputs. If this is the case, use three NESS2s to buffer the video signals, or change

the VGA card, Trident cards work very
work better with anlog inputs.

well. Some monitors can be modified to

| no longer have a pin-out for the keyboard listed. The problem is that the scan
codes are different and translation is difficult. The basic concept for converting
keyboards is to match up the power and ground, then “easter egg” the clock and
data lines. | have found few keyboards worth the trouble, as you can buy one for

$15.00.
$15.00

For my book on converting monitors, and a whole lot more, send a check for

Robert J. Davis
7282 McDonald Dr.
Lima, NY 14485

SURPLUS

TEST EQUIPMENT

HEWLETT PACKARD
11664C, Detector
11683A, Range Calbrator
16508, Logic Analyzer ..
182T/8755C, Swept Ampmuna
19808, Measurescope w/1950A Plug-in

214A, Pulse Generator, 0.08V 1o 100V ...........$250
2148, Pulse Generator, 200 Watt ...............$1200
32008, VHF Oscillator . . . ; o ;
3310A, Function Generator
33108, Function Generator, .0001Hz-5MHz . ... ...$250
3311A, Function Generator, .OtHz-1MHz ....... .. $§225
3325A, Synthesizer/Function Generator,

1UHz-20,999MHz ...... ... $2300

3325A, SynthesizerFunc. Genarmorwlopt.ooz ... $2550
334A, Distortion Analyzer . )3

339A, Distortion Analyzer .. ]
3455A, Digital VORMBIE . ... .ovwveeeiiiiin.an $400
34564, Digital Multimeter, 6.5 Digits .............$800
3466A, 4.5 Digit Multimeter ....................5200
3562A, Dynamic Signal Analyzer .............5$12,000
35677A, S-Parameler Test Sel ................ $2700
3575A, Phase Gain Meter 1Hz-13MHz ..........$1000

3581A, Wave Analyzer ..

41924, LF Impedance Analyzer .. E— i ]
A262A, LCAIMEREN . . .....cvcevnensiannnnioas $1750
43424, Q-Meter, 22KHz-70MHz . St e cee B0
43424, Q-Meter, Opt. 001, 10KHZ-G2MHz . .. ... $1750

444288, Output Actuator Assembly (New) .. .......
44709A, Data Acquisition Boards (New) 5
4800A, Vector Impedance Meter ... ... e
4815A, Vector Impedance Meter ........ §1000
5314A, Frequency Counter, 10Hz-100MHz $200
5328A, Universal Counter, DC-100MHz . . .
53288, Universal Counter . .. ........
5335A, Frequency Counter, opt. 10/20 . . 2P
5340A, Frequency Counter, 10Hz-18GHz .. ......
53454, Universal Counter ................
5354A, Fraquency Converler .
53554, Frequency Converter .. ..
5358A, Converter Head ...

5420$D Digitizing Oscilloscope . .
B002A, th (}1 Power Supply, HP
DDOVIEION Y . oo e 250, Sovis o n ot ST
61144, PlecmonPowerSwp'y 0-20V/0-2A .
6177C, DC Curent SOUCe ... ............. ta's
62278, Dual Power Supply, 0-25V/0-2A .......... $600
71200A w/70310A, Spectrum Analyzer, 50KHz-22GHz
wiPrecision Frequency Reference ...........
BOO7B, Pulse Generator, 100MHz. . .. .. S
80138, Puise Generalor, 1Hz-50MHz . .
B0B2A, Pulse Generalor, 1KHz-250MHz
B165A/01/02, Signal Source . .........
B3545A, Oscillator Plug-in, 5.9-12.4GHz
B8410B, Network Analyzer System
w/B412A, B743A & B411A . i
B411A/D18, FroquencyComerw 11 10 1sGHz ,,,,, $500
B445B, Automatic Preselector .................. $450
B447A, Ampiifier, 0.1-400MHz .. . agr
B447C, Amplifier, 30-300MHz .. ...
B481B, Power Sensor w/Attenuator
B501A, Storage Normalizer . .
85020A, Bridge, 10MHz-4.3GHz
B5050B, 7MM Calibration Kit .
B5051A, MM Verification Kit . . . .
B5051B, 7TMM Verification Kit . . ..
B505A, Network Analyzer ... ..............c...0
B505A/B503A/8501A, Network Analyzer System
w/S-Parameter Test Set & Storage Normalizer . . . $4750

B5528B, IF Section Plugrn ...................... $500
85528 & 85538, Spectrum Analyzer

wiAIT Mainframe ... ......ocoaisiniiiiains $1200
B552B & B555A, Spsclrmn Mu}ymr

WIATT MBS ...y e enranonnscanas $1450
B557A/182T, Spectrum Analyzer .01-350MHz . . . . . $1300
B558B, Spectrum Analyzer, 100KHz-1500MHz,

L e o §2200
B565A, 10MHz-22GHz Spectrum Analyzer ..... $4000
BEZQDA RF Plug-n, 2-18GHZ ...........000ens $1500
, RF Plug-in, 2-186GHZ , .. .. ..........n $1600
aama. SW Generator, 0.5-512MHz .......... $1500

B640B, Signal Generator, Opl. 002, .5-1024MHz . . .
8660C/100, Synth. Signal Generator . ..
BE601A, RF Plug-in, .01MHz-110MHz
866028, RF Plug-in, 1-1300MHz . .....
B6603A, RF Plug-in, 1-2600MHz . ..............
B660C Opt. 100, Signal Generator, 1-1300MHz

w/B6602B RF Plug-in & 86632A Mod. Plug-in . . . . $3000
8711A, Network Analyzer, Opt. 1E1,1C2 .. ... . ... $7550
B745A, S-Parameter Test Set, 100MHz-2.0GHz . . .. 5700
B753A w/B5046A, Network Analyzer, 300KHz-3.0GHz

wiS-Parameter TestSet ................... $16,000
B754A, Network Analyzer System

wET4BA & BTS0A ........
B756A, Network Anal)'ur
B9D18, Modulation Analy;

TEKTRONIX

2215A, 60MHz Oscilloscope, CRT Brighter

Than22156 ....... esmaaban an s b e e GOSN
2236, 100MHz Osdlhscm

w/Counter/Timet/OMM ................... . $1550
2337, 100MHz Oscilloscope wiDMM ... ......... $1650
2440, 500MHz Digital Storage Qscilloscope . . . .. . $6000
2440M, 300MHz Digitizing Oscilloscope . . . $7500
24458, 150MHz Four Channel Oscilloscope . . . . . . $4500
24B5DMS, 400MHz Four Channel Dmllnscnpe ... 54500
475, 200MHz Oscilioscope . . . ... 5650
475A250MHZOSC|JIDSDDpe........ ]
485, Oscilloscope, 350MHZ .. ...........c.cuuus §500
577 D2, Curve Tracer w177 Fixture ............ 1700
7104, 1GHz Mainframe W/(2) 7A29, 7810, 7TB15. . . 53500
7A42, Four Channel Amplifier Plug-in ............$650
7B82A, Delaying Dual Time Base to 500MHz .. ... .$250
7D20, Programmabile Digitizer .................. 3500
7L18, Spectrum Analyzer Plug-in, 1.5-18GHz

Capable of 80GHz with Mixers ... ... .. 52500

AF501, Band Pass Filter Plug-in
AMS03, Current Probe Ampiifiar
DC5009, Counter Plug-n . .. -
DM5010, Programmable Digital Murhmeter Plug-ln - $650

FG502, 11MHz Function Generator . ... . . $300
FG504, Function Generator Plug-in,

D0THz-40MHz . .. ... 4 ... 5850
FG507, 2MHz Function Garlamov ..., 8975
1241, Color Logic Analyzer w/(4) 12@1 Cafds ... 51250
OF150, Fiber Optic Cable Tester ........ .. 52000
PGS01, Pulse Generator ... .. 3275
PG508, Pulse Genarator Plug-in, SCMHI ... $600

PS5010, Programmable Triple Power

SUPPY PIIGHN ..o vveeeeeaeierarenaeeana
PS503A, Tracking Power Supply Plug-in .
FTR 0] DO L2 it IC LRI o

SC503, 10MHz Storage Oscilloscope P'qu-m ... 9850
SC504, BOMHz Oscilloscope PlugHn ............. $500
SG505, Precision Audio Oscillator Plug-in . ... $450
TRS503, Tracking Generator for 492/4/5/6 . ........ $1000
MISCELLANEOUS

Boonlon 102F, AM/FM Signal Generator,
DC-104OMHZ . .. .ooveecvri v vnnnes he
Fluke 3320, Voltage Sumdnn! .......
Fluke 33308, DC Voltage Calibrator . . .. .
Fluke 335D, DC Voltage Standard .. ...........
Fluke 5100B/03/05, Multifunction Calibrator . ...... $6000
Fluke 5100B/05, Multifunction Calibrator
Fluke 5101B/03, Calibrator ... .........ccoiuaie
Fluke 515A, Calibrator ..........cc...
Fluke 5200A, AC Voltage Calibrator . .. ..........
Fluke 5200A/5215A, AC Voltage Calibrator

WP AP 1 e e e $3850
Fluke 5440B, Precision DC Voitage Calibrator . .. . . $5500
Fluke 6160B, Synthesizer, Opt. 09 . . ... $1000
Fluke 7220, Frequency Counter, 1m1zmmm ... 5350
Fluke B45AB, Null DEIECIOr .. ...oovuvvnerinnes $800
Fluke 85024, Digital Multimeter . ... ............. $300
FhkeBSOSA 6.5 Digit Digital Multimeter . ........ $400

605, Signal 6-18GHz ...... $3000

Keithley 195A, System DMMw/Temp. ............
Keithiey 614, Electrometer ............
Krohn-Hite 3100R, Tunable Filter . ... ..
Krohn-Hite 3103/R3103, Tunable Filter/

Krohn-Hite 3342, Tunable Filter .. ..............
Phillips PM3070, 100MHz Oscilloscope
Phillips PM5715/11, 50MHz Pulse Generator (New) $1500

Sorensan QRD 30-1, Power Supply, 30V-1A....... §100
Sorensen QRD 40-2, Power Supply, 40V2A . ... ... $150
Wan. & Golt DA30, Protocol Analyzer ........... $5000

‘Wavetek 168, Pulse Function Generator . 3
Wavetek 178, Automalic Synthesizer .. ..........

‘Wavelek 186, Phase Lock Generator, 5SMHz . ... ... $400
Wavetek 2002, Signal Generalor, 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, 5SHz-50MHz ....... $800
Wavetek 802, Pulse Generator,

SHz-50MHzw/Delay ..................c..... $600
Wavetek 907A, Signal Generator, 7-124GHz ...... $850
Wayne/Kerr 3220, 20A Bias Unit ...........co0u0 $2000
Wayne/Kerr 3245, Precision Inductance Analyzer . . $5000
Wiltron 580A, Scalar Network Analyzer .......... $1500

Wiltron BONS0, VSWR Bridge (New) .. ..
Wiltron 87AS0, SWR Bridge (New) . ... ...........
Valhalla 2701C/TL-3, Programmable Direct
Voltage/Current Standard
Valhalla 2705, AC Voltage Standard _. . .

VISIT OUR INTERNET SITE AT
http:/home link.net/ html
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“CARBON COMPOSITION RESISTORS”

Don't get stuck buying from the only supplier that is left in the U.S.A..
We can get you 1/4W, 1/2W and 1Watt at very reasonable prices. We
can tailor a stocking program for your immediate requirements.

Also: 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
1uf +-20% 50V Radial electrolytic, 5x11mm $23.00/K

CALL FOR A FREE CATALOG

**Some restrictions apply. Call for details

Visa and Master Card Accepted. TOll Free 1-800-323-8962 (c/o Edmar)
THE M.0.0. Corp. 809 W. Estes Schaumburg, (flinois 60193

FAX: 847-9239112

Dealers Holiday Special,Don't Miss Out
8 HOT NEW ITEMS TO PICK FROM
Item 1-29 |30-49 |50+
Quick Boards & Multimodes $13.00 [$12.00 | call
40-pin Micros Plus+ $15.00 [$14.00| call
PIO5/6 $13.00 |$12.00]| call
Z-TAC $ 500 ($ 400| call
3055-7055/28-pin Micros $10.00 |$ 8.00| call
Zapato P80-P1000 $26.00 |$24.00| call
Boss I-1V with inversion $60.00 | $50.00| call
Sales: (800)250-3187 e
Customer service (305)638-8242 Ex
FOR CONVERTERS O ALL Bl
| Lo@icVisioN (BOD)J439-2 208

20 November 1996/Nuts & Volts Magazine Write in 102 on Reader Service Card.

| COMPUTER HARDWARE cont. |

COMPUTER CLOSEOUT. DEC 486DX33PC
pizza box WS backbones. Case, PS, 2M
VRAM SVGA, 28, 1P, & MP, IDE, H&F cont,
Token Ring, EX SCSI-2, new bulk packed
size: 15"x15"x2.5", 17" SVGA monitor
1280x1024 .31dp, mouse, 101 keyboard,
software, $319. Have CPUs, motherboards,
386, 486 computers, cards also at super
prices. See last mo. ad. Cat'l SASE. BNFE,
Rte. 1S, Peabody, MA 01960. WWW.BNFE.
COM V508-536-2000, F508-536-7400,
Estab. 1964.

IR ™

-

,

MACINTOSH ADB mouse $18.95. IBM serial

mouse w/sfwr $7.99. Mouse pads $1.95.

Price Breakers 360-837-3042. Fax 360-837-
2057.

WD7193 PCI-SCSI kit $75. VLB 2MB video
card $45. IDE 540MB 2.5 IBM $100. Servo-
Track 1-800-899-7677. UPS daily.

HEWLETT PACKARD 9872C B-color elac-
trostatic plotter with HP-IB I/F. Excellent con-
dition. No manual. $60 + shipping (approx. 45
Ibs.). HP-IB to IBM parallel cable/software
also available. Call John 307-742-4530 or E-
Mgg: jwm82070@juno.com Trades consid-
ered.

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,

&

BOOMB TAPE BACKUP FOR ONLY $49.
Colorado DJ-20 works in any PC; XT to
Pentium, no controller board required. DOS
and Windows software included. Directly sup-
ported by Win95. Fast! Transfers 120MB in
13 min. 250MB tapes $7. B00MB tapes $22.
The best insurance from disk crashes,
viruses, theft, accidental erasure and easi-
est way to transfer files. Money back guar-
antee. Equiptek 415-244-9438, M-F, 9-5
PST, E-Mail: equiptek @ pacbell.net

COMPUTER PROJECTION panels (comput-
er to overhead projector), Sharp Model QA-
25, RGB signal input, no manuals, five (5)
available. For sale or trade. Ken, 625 Stemen
Rd. NW, Baltimore, OH 43105. 614-862-
6053.

DEALERS, TECHNICIANS: Do you throw
away bad power computer switching power
supplies? | can show you how to fix 9 out of
10 in less than a half for under $10. I'm sell-
ing a schematic, extensive theory of opera-
tion, and a complete troubleshooting guide.
The price? $40, the cost of ane supply. It will
pay for itself with the first repair. Jim, 520-
623-8994. PO Box 5123, Tucson, AZ 85703.

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.

MEMORY REPAIRED. Reworked conver-
sions. Memory bought and sold. New used
dead or alive. WILLS MEMORY EXCHANGE
619-447-5461.

SYQUEST (ALL NEW) 44MB drive $75, 3
cartridges $75, SCSI bootable controller $45.
Complete kit $165 delivered. I.E. Services
703-849-9113 (credit cards OK).

Types of
Test Equipment

WE BUY & SELL

Attn: Richard
3802 North 27th Ave., Phoenix, Arizona 85017

CTRONICS

602-278-4062 » 602-269-1737 Fax
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= Heavy duty commercial recorder -
NOT improvised from consumer models

‘ofessional o _ ,
7Rl | RECORDER
_

“BUILT LIKE A BATTLESHIP"

SPECIAL

Digital Storage

Oscilloscopes

From $189?

ATC modules connect to your PC printer port and
transform it into a full-function DSO, spectrum analyzer,

Write in 65 on Reader Service Card.

SMART CARD PROGRAMMER. Read and
write your own smartcards. Works with
1SO7816-3 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.

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. PRO-128
(2764-27010) only $199. PRO-512 (2764-
27040) for $259. $5 shipping. Visa. Logical
Design Tools, Inc. 512-888-4535. Internet,
http:/fwww2.interconnect.netdtihom.htm

HP PLOTTER 7475 $100, HP 7595A plotter
$400, VGA monitor $125, EGA, CGA monitor
$60, $40. 386 computer $250, 286 computer
$100, Epson printer $40, XT computer $45,
HP ThinkJet printer $60. Much more. Call
714-827-7345.

SIEMENS PRINTER 40. New in boxes
w/operating and interface manuals. Total
quality, heavy duty, impact (daisywheel) print-
ers $600 value, only $39! Scott’s Electronic
Surplus. 310-491-3181. Fax 310-491-3182.

PLOTTERS: HP 75808 drafting plotter (sizes
A-D) $1,300. HP 7586B (sizes A-E) $1,850.
HP 7595A DraftMaster | (sizes A-E) $2,400.
HP 7475A $220. HP 7550A $350. Excellent
condition, warranty. Pepper Systems. 214-
353-0257 (FAX 214-902-9511).

ZENITH LAPTOP BATTERIES. For Zenith
SupersPort Laptop Computers. New. 4 Amp
hour $25 each. STC-Surplus Trading
Corporation, Benton Harbor, Ml. 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 VA11 VGA to
RG/Sync-B $55. VA12 VGA to PGA (DB9)
$45. Rich, Pikul & Assoc., 101 Glenfield Dr.,
Festus, MO 63028. 314-937-0335.

WANTED: 500MHz OSCILLOSCOPE.
Dual/iquad channel with digital storage. Call
with best sale offer. 619-685-5900 or Fax:
619-299-2958.

L‘ﬁ.\.“.xJ eyl v
J Spectrum

0-Scope Ip (ST 50KH2)..............$189
O-Scope Il (DT 500KHz) .
ADC-100 (DT 12bit 50KHz)........ $449
ADC-200/20 (DT 10MHz).............$699
ADC-200/50 (DT 25MHz)
Loggers 1-22 ch. (8-16 bit) from $99

Shipping UPS $7.50 grnd, $11.50 2 day)

O-Scope II
in DOS

ATC proudly announces the addition of Pico
Technology Ltd. products to our product line.

Pico is based in Britain and offers a variety of
data logging and virtual instrument modules.

logger, & DVM. Units DC to 25MHz

Captured
Waveforms
Pico Tech
ADC-200 in
Windows

e E N

Dot L P Wit

800-980-9806
Allison Technology Corporation
8343 Carvel, Houston, TX 77036
Fax: 713-777-4746  Technical: 713-777-0401
BBS: 713-777-4753 emall: atc@accesscomm.net

http://www.atcweb.com

HEWLETT PACKARD plotters. Refurb with
80-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.

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,

COLORADO TRAKKER back-up, 250MB
$60, 700MB $90. Colorado Jumbo 120MB
$25, 250MB $45, 350MB $55, 700MB $75,
1400MB $120. 90-day warranty. Refurbished
units. Servo Track 1-800-899-7677. UPS
daily.

GUARANTEED
PRICES
FROM:
$14.00

SUPER CABLE TV TURN-ON MODULES

GUARANTEED |
PRICES |
FROM:
$14.00

T0

T0

$49.95

P5-D & PV5-D

PV7-D & PBB7-D (including R or V Models)
1 Wire Smart Board Available

CF-Series

1 Wire Smart Board Available

8400 Dual Module
8435 Dual Module
8436 Dual Mo_dula

8450 Smart Board
8470 Smart Board | g7pp Smart Board

8480 Smart Board
8490 Smart Board

$49.95

BA-5100 thru BA-6150
BA 6300 thru BA-6700

ST-1000 thru ST-5612

IMIASTER CONVIFONENTS (800) 23I3-0570

Software

Clearance Outlet

Norton Utllitles 85 $og"
Morph for Windows §10"
Act 2.0 $140"
Select Phone 96 $u8"
Civilization CD so”
Pagemaker 6.0 $460"
Floorplan Plus 30 / Windows $10"
Monopoly Deluxe $18"
Windows 3.0 1"
Windows NT 4.0 Workstation Full Version $248"
Flight Unlimited sa"
Dos 5.0 s
QuickBooks Pro §og"
Claris Works MS Dos 6.22
T A N
$19 §29ss
FaxWorksPro 3.0 § 11th Hour
fﬂl’ \'ﬂlll“ Sequel to
m ucn sl!u the 7th Guast

New Products in everyday
call for avaliability and our

Email: SCOulet@AOL.COM

Open 10~8 Mon~Fri
Open 10~6 Sal~Sun

3501 W.Moore Ave. #C
Santa Ana, CA 92704

|Fax (714) 434-4799 (714) 434-4797
Pacific Standard Time
1-800-230-SOFT

Quantities are fimited. Compatibility not
guaranteed. No Returns on used or opened
Merchandise. Retums must have an
Authorization Number! Detective products will
be replaced with Identical items. Add $6 min.
for Shipping. Policies, Availability, and Prices
subject to change without notice.

$ We also Buy New Software and Closeouls s E
Call (714) 434-4797 or Fax (714) 434-4799

(7638)
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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, efc. 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 41 on Reader Service Card.
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IBM SIMM converters. 4x30P/1x72P $9.95.
2X72P/1x72P $14.95. 4x30P/1x30P $19.95.
Price Breakers 360-837-3042. Fax 360-837-
2057.

COMPUTER SOFTWARE

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,
r.:., r O'Fallon, MO 63366.
-_ st m ..'I'... l 'AI-I' LD 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
HP 801 28...--...:’595 H-UKE 752A|u"m I.EK 465-".--------“75 454, Ferndale, NY 12734.
KEI 224.............$995 FLUKE 5200A..$1895 | THE RELIABLE bulletin board service, soft
ware for all needs. Il 718 area e :
DATRON 1065..$595 KEI 619.... 987-1932, 987-2913, 987-1617, 987-1660.
HP 6205B..... $225 HP 6237B... “QUICK-TEST" for top IBM color monitor
performance. |f something goes wrong, you
TEK FGSM----..‘SE TEK 11302Am--$2495 should know it. Anyone can use it. 3.5" disk
ram. Randall Associates, PO Box 2168,
DIO 2900.........31995 TEK 2445.,.. 5?2 Nuys, CA 91404. No messages, FAX
TEK DM5010....$550  TEK FG5010.....$1095 AR 5014...........$295 | ooy 8189905916 Kent
LINUX! LINUX! LINUX! If you aren't pur-
EK 86503-----3595 EK 2215&........3650 WAV 301 uununsm chasing your Linux produc{s from us, you are
paying too much! We offer the major distribu-
HP 8082A........$995 HP 8754A.........$2495 TEK 2465.......$2750 | Baving too muchi We offer the major cetrbu,
66 CHASE ROAD great prices! We also carry a full range of
e e books. Contact us at www.cheapbytes.com
G LONDONDERRY.N.H.03053 (" WEBUY and use our secured web server. E-Mail:
(WG & VisA PHONE (603) 434-2544 \._SURPLUS sales@cheapbytes.com Fax: 209-367-8518.
L FAX (603) 425-2945 Cheap*Bytes, PO Box 2714, Lodi, CA 95241.

Write in 134 on Reader Service Card.
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% x2" 190" 1250
14" x 4" 1-9 14.50
These security bits are compatible
with all the following companies:
Pioneer 6300 round bit (ti-notch) 13.95
Pioneer round bit (no notches) 13.95

Jerrold Flower-head
Security Screwdriver-7"

Hex-drive Hand Rarcher
Fies all our TORX and Hex bits  6.35

Steel-shank

magnetic screwdriver

17.50

02 N R W/REMOTE

mcbdrs !hmgmf foohres undmr more

Last Channel Recall Parental Control A L
i

S53.

Favorite Channel Scan  Sleep Timer
Model 2520—w/vol control 5% o0, 2

19 64.95 10195595
79.95 77.95 75.95

Includes
Screwdriver
or Ratchet

Panasonic Converter
TZPC145 Sk
Includes:  Lost Channel Recoll =
Parental Control
Favorite Channel Scan
% Sleep Timer

P9 109 20,

for Hex-insert bits 5.35
and any four

KI 1" TORX bits

" (also shown: 2" and 3" bits)
only

19.95

4

9 ON ALL REMOTE CONTROLS lg

Remotes compatible with these companies:
Jerrold 19 10-25

400/450/550 6.95 5.95

CFT-2000 725 595
Scientific Atlanta

075/175

475 Volume Control

8600 On-screen Display
Zenith

RC-1000

Prices for all of the following:

Panasonic
PA 120
PA 140 NI
Hamlin
RCPX, CRP-5,
CRP-6, CRP-7
Oak
Sigma Series
Pioneer
BR-82
Tocom
All Models

Many Otber Items
VorLuMe PrICING
CaliforniaSales Tax 73%%
Prices Subject to Change

CUSTOMER SERVICE

e
Y 7395 69.95 65.95
(909) 483-3848
Onpers ONLY

\/ I\ IO.\l (800) 233-8431

S PECIALTIES ruccCuamong.ca
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TORX BITS

o2t 3
x-long

395 495 nma

395 495 na

3.95 495 595

3.95 495 595

Tocom T-7

Zenith T10

Zenith T15

Scienrific Atlanta
T20

Write in 40 on Reader Service Card.

CYRIX 6X86. Outperforms them alll 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.

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.

BLACK BAG TRIVIA QUIZ on 5.25 MSDOS
disk. Includes unique shareware and restrict-
ed book catalogs (over 21 only). FREE!
Mentor Publications, Box 1548-N, Asbury
Park, NJ 07712,

DOOM 95! It's here! The shareware version
of Doom for Windows '95. Great stocking
stuffer! Easy to install. You can own this 3-
disk set for only $14.95!1 That's alll Shipping
included. Send for yours today. Check or
money order accepted. Hankins Enterprises,
PO Box 1132, O'Fallon, MO 63366.

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

jpecty

COMPUTER HACKERS BLACKBOOK:
Monumental instructional manual reveals
everything from A to Z on hacking! Covers:
Unix, Brute Force, pads, outdials, universi-
ties, packets, NUAs, Tymnet, Datapac,
SprintNet, LANs, passwords, Primos, DECs,
Wide Nets, mainframes, Telenet, credit
bureaus, government, backdoors, IRIS,
remote access, Novell, cracking, banks,
PICK, stepping, fraud, Rampart, Xenix, data-
bases, VAX, Arpanet, Amos, Cyber, spoofing,
E-Mail, Cosmos, The Well, gateways, AOL,
Bitnet, Milnet, Linux, VMCMS, XMUS,
Autonet, trapdoors, shadowing, AS400, and
more! The largest publication ever!
Software manual $22. SPECTRE PRESS,
POB 5112, N. Muskegon, M| 49445,
Internet: www.spectre-press.com

FIX ANY PC FAST! With DiagPost & DiagTech.
H ROSS DESIGNS 408-374-4518, POB
110233, Campbell, CA 95011-0233.

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

HAVE WINDOWS '95? Having trouble under-
standing the new format? Then this is the
disk you need. This is a guided tour and tutor
for Windows '95. Disk also includes helpful
hints for setup and running your Windows
'95. $7.95 includes shipping and handling.
Call for yours today: 1-800-704-6500. Visa,
MasterCard, & Discover accepted, or send
check or money order to: Computer's Etc.,
204 Sonderen St., O'Fallon, MO 63366.

FREE DISK CATALOG and discount
couponl 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.

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

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




Look Into ‘The Eye from TI’
For Precision Light Readings

TSL230 light-to-frequency chip
plus beginner’s race-timer project

Photodiodes are excellent light sensors —
better in most applications than cadmium-sulfide
photocells, phototransistors, photovoltaic cells,
etc. What those other devices have going for them
is that their outputs are easier to interface than the
tiny variations in current through a photodiode.
Nobody wants to fool around with the analog
electronics required to use photodiodes.

Texas Instruments (Tl) looked at this situation
and, instead of saying, “ain’t it a shame” said, “let's
make a product!” The product — actually one of a
family of products — is the TSL230 programmable
light-to-frequency converter. The TSL230
measures light to the nearest gnat's whisker using
an array of photodiodes, and outputs Stamp-
friendly digital square waves. We'll look at two
strategies for using it with the Stamps, one for the
BS1 and another for the BS2.

In BASIC for Beginners, we'll lay the
foundations of a fairly typical Stamp project: a
three-lane race timer.

The Eye from TI

Figure 1 is a block diagram of the TSL230
programmable light-to-frequency converter. The IC
package (an eight-pin DIP) is transparent so that
light shining on it reaches an array of photodiodes.
An electronic sensitivity control connects part or
all of this array to a current-to-frequency converter
that I've labeled “analog magic." The frequency
ranges from near O Hz in darkness to around 1.4
MHz in bright light.

The output is fed into a programmable divider
that can pass the signal as-is, or divide it by 2, 10,
or 100.

The TSL230 has a couple of especially

' microcontroller-friendly features: Its OE (output

enable) pin lets you disconnect the output so that
.

G

it can share a data bus with other

OE \
devices. And the sensitivity 0O=on
control may be used to power 1=off
down the chip to reduce its
current draw from 2 mA S yupapl
active to 10 pA idle.
Since the TSL230's o S sy o S LS.
: i : photodiode  sensitivi ana programmable igita
o?mgu:s::s ba'stl‘ca“y;;yuaig array control magic divider pulses
ulses, it's e
measure with the Stamps A
using the Pulsin instruction s1_s0_senelivhy 9 23 Aivieby
available on the BS1 and BS2, or DSOS poatey Gewn Ll LR
the new Count instruction on the BS2 SR D .
only. Figure 2 shows the hook-up used in the e e 1 Oto
example programs of Listings 1 and 2. 1. 1100 U 100
Using Pulsin, the Stamp measures the Figure 1. Simplified block diagram of

width of a single pulse. This provides a quick |
snapshot of the frequency. In order to get ™
decent resolution out of a single pulse
measurement, we want the pulse to be as long as
possible without exceeding the max pulse width
(655 ms for BS1 or 130 ms for BS2). To maximize
pulse width, | set the output divider to 100,
meaning that each output pulse represents 100
cycles from the light-to-frequency converter.

With the Count instruction, you can get high
resolution by either ensuring that the frequency is
close to the maximum that Count will handle (125
KHz), or by setting the instruction to count for a
long period of time (up to 65 seconds).

Since bright light drives the light-to-frequency
converter as high as 1.4 MHz, we have to set the
programmable divider to ensure that the output to
the BS2 never exceeds 125 KHz. The only setting
that will do the trick is divide-by-100.

With that setting, the max output to the BS2 is
14 KHz. Count has a 16-bit range (65535 max), so
it could be set to count as long as 4.6 seconds
without overflowing. In the example program, |
used a one-second count.

Both of the example programs display the
effects of cycling the sensitivity settings through
x1, x10, and x100. The sensitivity control is
possibly the neatest feature of the chip. Tl refers to
it as an “electronic iris,” since it works by
controlling the surface area of the photodiode
array used to drive the light-to-frequency converter.
Want more sensitivity? Switch in all the
photodiodes. Less? Switch in fewer photodiodes.

Controlling sensitivity can be important to a
light-sensing application. For example, | found that
in bright sunlight the x10 and x100 setting
returned the same value. The light-to-frequency
converter was saturated — driven as high as it
would go regardless of further input. Only the x1
setting returned usable results in bright sunlight.

In normal room light, | saw the advantage of
the higher sensitivity settings. | tried covering the
TSL230 with a piece of transparent plastic cut
from a plastic bag. At the x100 setting, the plastic

/

the TSL230 light sensor.

made a large difference in the light measurement.
At x1, it didn't make a difference at all.

Applications for the TSL230? Tl uses a smart
washing machine as an example. The TSL230
monitors the amount of light passing through the
rinse water to determine when to end the cycle. A
similar arrangement might keep tabs on the
quality of water in an aquarium or beer in a vat.
Photographic applications, like light metering,
exposure control, color matching, densitometry,
etc., seem obvious. Or how about an improved
version of those heart-rate monitors that pass light
through the skin? The frequency-modulated
output of the TSL.230 ought to be less vulnerable
to noise than amplitude-modulated sensors.

BASIC for Beginners

Programming is about problem solving, so this
month, we'll conduct a brainstorming session
aimed at finding a suitable solution to a typical

+5V k,

1
pin0 — 0

53
pin 1 —}*! &
TSL230 .
OE outf—pin2
GND  Vdd jr +5V

0.1pF

+5V

)

pin7

9] O
- LCD Serial Backpack-equipped
2x16 Display

Figure 2
Hook-up for Listings 1 and 2. /)
&
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+5V
10k (all)
BS1
pin 7 -I"% Race Start
pin 2 s | Fnisna
2 b
pin 1 0 o—+ Finish 2
il s )
pin0 —————+—0 o—+ Finish 1
Figure 3.

Arrangement of race-timer switches.
B

Stamp programming problem.

The problem is this: We want to use a BS1 as
a three-lane race timer for a Pinewood Derby race.
This kind of race involves small (6” or so) gravity-
powered cars made from blocks of wood. The cars
start simultaneously, and the winner is the car that
reaches the end of the straight, downward-sloping
track in the shortest time.

From an electronic standpoint, let's assume
that we have four switches arranged as shown in
Figure 3. The start switch pulses low when the cars
leave the starting gate, and the three finish

switches pulse low as their respective cars cross
the finish line. The switches could be simple
mechanical devices, or fancier light-beam
electronic switches. ;

The most important function of our program
will be to keep an accurate record of the time from
start to finish for each of the cars. A secondary
goal will be to have as much timing precision as
possible; since a race may be won by just

milliseconds.

The first duty of our program
will be to watch the start switch
until it goes low, signaling the start
of the race. We have two choices: to
read the start pin directly, or to use
the Button instruction, which offers
such amenities as  switch
debouncing and autorepeat.

How to choose? Let's try to
state the function of the start
switch as specifically as possible.
The contacts of the start switch will
close at the instant the cars are
released to start the race. The
switch will bounce (flutter on/off
for a few milliseconds) after initially
closing, then stay closed for some
indefinite amount of time. Once the
cars are on their way, the switch
may reopen after a while.

Hmm, switch bounce. Maybe
we ought to go for the debouncing
feature of Button. Or should we?
After all, it’s the initial switch
closure that signals the start of the
race, not what happens after that.
Once the race starts, we can
completely ignore the start switch. To put it into
computerese, it's the high-tolow transition that
matters. So Button is unnecessary; we can just
watch the pin. A bit of initial coding and we have a
test program:

SYMBOL starter = pin7
hold:

if starter =1 then hold
debug "Start!”, cr

end

As long as the start switch is open, the Stamp

we have renamed “starter”). So the program keeps
executing the line after hold — over and over. When
the switch closes, starter is equal to 0, so the
if...then condition is no longer true. The program
drops down to the next line and prints the “Start!”
message on the debug screen.

MNow comes the harder part — keeping track of
time for each of the racers until they cross the
finish line. The Stamp doesn’t have a timer
function, so ‘keeping time’ really means adding 1
to a counter in a loop that ends when the race is
over. For instance, if we had only one car to keep
track of, we could use a variation of the

sees a 1 on pin 7 (which

Listing 1. BS1 Program to Demonstrate TSL230

‘ Program: TSL230.BAS (Interface with TSL230 light sensor)
‘ This program demonstrates the light-to-frequency conversion
‘ capability of the TSL230 sensor from Texas Instruments.
“BS1 pins 0 and 1 control the sensitivity of the ‘230 through
‘ its “electronic aperture” feature. The higher the sensitivity,
‘ the higher the frequency output for a given light intensity,

~ ‘as shown below:

: bit1  bit0 Sensitivity

: 0 0 sensor OFF
- 0 1 x1

: 1 0 x10

$ 1 x100

‘ Since the BS1 measures pulse width rather than frequency, its

‘ response is reciprocal; larger numbers mean less light. The program
‘ reverses this by dividing the light-dependent value into 65535.

‘ The program displays its readings on a 2x16 serial LCD module.

SYMBOL sens = b2
SYMBOL mult = b1
SYMBOL light = w2
SYMBOL | = 254
SYMBOL one = 128
SYMBOL two = 192
dirs = %00000011

* Sensitivity setting.

* Multiplier for a given sensitivity.
* Light-intensity reading.

* Instruction prefix for LCD.

‘ Address of 1st LCD line.

‘ Address of 2nd LCD line.

‘ Make pins 0 and 1 outputs.

ookup sens,(0,1,10,100),mult
pulsin 2,1,light
light = 65535/light

serout 7,n2400,(1,two,"light: “,#light,
pause 1000

next

goto again

@

serout 7,n2400,(l,one,"multiplier: x”,f#mult," “

again: * Main program loop.
forsens=1t03 ‘ Walk through sensitivity settings.
ins = sens ‘ Write sensitivity setting to pins.

‘ Get the sensitivity multiplier.

‘ Take a light reading. *

‘ Compute reciprocal.

) ‘ Display.

‘ Wait a second between readings.
‘ Next sensitivity.

‘ Repeat forever.

Listing 2. BS2 Program to Demonstrate TSL230

‘ Program: TSL230.BS2 (Interface with TSL230 light sensor)

‘ This Erogram demonstrates the light-to-frequency conversion
‘ capability of the TSL230 sensor from Texas Instruments.

‘ BS1 pins 0 and 1 control the sensitivity of the ‘230 through
“its “electronic aperture” feature. The higher the sensitivity,

‘ the higher the frequency output for a given light intensity,

‘ as shown below:

s biti  bit0  Sensitivity

sensor OFF

: 0 0

! 0 1 x1

: 1 0 x10
4 1 1 x100

‘ This BS2 program uses the COUNT instruction to count the number
‘ of TSL230 output cycles over a period of 1 second. This approach

‘ trades a relatively long measurement period for excellent

‘ resolution and accuracy. For a quick-and-dirty measurement,

‘ the PULSIN approach used with the BS1 could be employed instead.
‘ The program displays its readings on a 2x16 serial LCD module.

sens var byte ‘ Sensitivity setting.

mult var byte ‘ Multiplier for a given sensitivity.

light var word ‘ Light-intensity reading.

| con 254 * Instruction prefix for LCD.

one con 128 ‘ Address of 1st LCD line.

two con 192 ‘ Address of 2nd LCD line.

n2400 con $418d ‘ Serial constant for 2400 bps

dirs = %00000011 ‘ Make pins 0 and 1 outputs.

again: * Main program loop.

forsens=1t0 3 ‘ Walk through sensitivity settings.
OUTS = sens * Write sensitivity setting to pins.

lookup sens,[0,1,10,100],mult * Get the sensitivity multiplier.
count 2,1000,light * Count pulses for 1 second.
serout 7,n2400,[l,one,"multiplier: x",DEC mult,” “] ‘ Display.
serout 7,n2400,[1,two,"light: “,DEC light,” ]

next ‘ Next sensitivity.

goto again * Repeat forever.
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hold loop above:

SYMBOL finish = pinO
SYMBOL time = w2
... [hold loop here) ...
timing:
if finish = O then raceOver
time = time + 1
goto timing
raceOver:
debug “Finish time =",
end

#time, cr

While this approach would be fine for one lane,
it wouldn't work at all for three lanes. The race
ends only when all three cars have finished, and a
finish switch only pulses briefly when its car
crosses the finish line. Thinking about adding a
second lane to that program, you might be
tempted to write:

if finish1 = O then raceOver
if finish2 = O then raceOver

Then all timing would stop when either car
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cars, and for the race to finish only when all cars
are done. Another thought might be:

if finish1 = 0 and finish2 = 0 ...
... then raceOver

No good. This code would only work if car 1
and car 2 finished simultaneously.

The point is that there’s really no way to patch
up the one-lane approach to work for three lanes.
Something critical is missing, and we have to
figure out what it is before we can make a working
program.

Why did | show you this blind alley? | wanted
to talk about courage. That's right, courage; it
takes guts to throw away an idea that initially
seems promising.

The cowardly thing to do would be to attempt
to save that first-draft code by adding more and
more instructions to counter each of its
deficiencies.

We're brave and bold enough to say “phooey”
to a bad idea. Let's start over with another run at
the problem in light of that false start.

The primary problem with the one-lane code is

switches only pulse when the cars cross the finish
line. If these switches came on and stayed on, that |
code would be a lot more viable. Ah, the snake
rears its ugly head. Faced with difficulty, you begin
to think about messing with the hardware to
salvage bad software. Resist temptation; hardware
mods are a last resort. Keep thinking.

Okay, suppose we store the status of each car
as something like “racing” and “finished.” Then we
have a clear-cut condition for keeping time, as in ‘if
racingl = 1 then timel = timel+1." (Assuming that
‘racing]1’ is the status of carl, where 1=in-the-race

and O=finished.) We also have a clear condition for |

stopping a car’s timer; ‘if finish1 = O then racingl =
0." And — hallelujah — we have a condition for
ending the whole race; ‘if racing] = 0 and racing2
= 0 and racing3 = 0 then all_finished.’

It appears that our racing timer is now on the
right track.

Next month, we'll prototype the racing timer
application and look at ways to streamline the
code. We'll see how bit variables can be used as
flags, and how to convert If...Then instructions into
compact Boolean logic. | think you will be
surprised and pleased to see how simple the final

)
|
|

\\ crossed the finish line. We want race times for all

| COMPUTER SOFTWARE cont. |

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.

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

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

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

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

WINZIP FOR Windows "95. Includes long file-
name support & tight integration with
Windows '95 shell. Zip and unzip without
leaving the exployer. You can order by calling
1-800-704-6500 with Visa, MasterCard, or
Discover or sending check or money order to
Computer's Etc., 204 Sonderen St., O'Fallon,
MO 63366.

APPLE-ll SOFTWARE, free catalog, $1 disk,
large selection. PMA-Il, Box 2424,
Scottsdale, AZ B5252. 602-496-6547.

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

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.

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

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

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

COMPUTER EQUIPMENT WANTED

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 compuler equipment. Call Jeremy,
603-673-8077.

WANT TO buy: MFM hard drives: NEC
D3142, Toshiba MK-134FA, Fujitsu
M2243AS/2, Seagate. Call 714-542-1037.

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

TEST EQUIPMENT

MICRODYNE 1100, 1200, 1400 series
receivers all bands, FM and PM demods,
SDU, IF filters. Aydin, Schlumberger monitor
systems bit syncs. 805-934-205!

IFR SPECTRUM Analyzer AN-960 like new
(1 year left on 2 year warranty) 0-2.9 GHz.
AM/FM receiver functions over full frequency
range. Digital with 99 Trace memory. With
original shipping container and all manuals.
$9,800 OBO (~$6K off new) For full specifica-
tions and picture see: hitp://www.ipsource.
com/sales/ifr.htm or carlson@stic.net 210-
492-5758.

SELL: HP 8683B 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 332B calibrator, $500; HP
493A 4-8 GHz amplifier, $400; HP BB631B,
$75; HP 606A, $300; HP 86242D, $400; HP
3403C opt. 3, $300; Wavetek 288, $1,500. A-
COMM ELECTRONICS 303-290-8012.

that it can't deal with the fact that the finish

code is. NV

100% Safisfaction &zmwmmm

Ovders & PRICE |
7 500-5§95-6450 |
7 209-555-3940
8x Sp Bundle Free Tech Support

$189 800 899 6430

°
o
[ ]
L ]
M 16 Bit Sound Card
Ll
L ]
[ ]

485 DX2 66 MHZ VLB mssx 3129
486 sxd 100 uxx VEBw/256 8188
588 DXI33 Mux ViBw/288x 81

686 DX 33 M PGl

......CO‘...'Q.O.

¢ All Pentium

0686&586M 8x Speed CD
«  Memory & Drives
: tS 1 Pri CD Titles

Amplified Speakers|

o Drives :

Six SpeedCD  $call

1.44 Mitsu w 521 8X SpeedCD $104
144 Teac  [REUEKH $23 10X Speed CD $Call
1.2/1.44 comeo BE"-_“"-' $65 HIMD:;nch‘c:::‘Cuds
Mo usiness Speakers - Please
14._ Movovn ELUZIM ¢oq [HARD DRIVES SPECIAL

9
il 1.268 $169 1.608 8219
1528 10241768 p+,Low $305
17728 12801024 s, $54512-1GB $259 2.5GB $295

Math-Co [Modem/Fax Modem

101 Keveoaro $12 $23 28.8 PCMCIA  $169
$33

14".28 108 N+, Lown

KeyTrRoONIC $23 Fax/Moo. 14.4
Focus 2000/2000+/8000 $caLL Voice M /Fax /Mod 28.8 $99

VGA Cards] g USROBOTIC 33.6Int  $119
V_m S{sz‘:‘,‘f}’fﬁ"“ﬁf PMICRO 33.6 FFM/V  $104
Svea 512k $35 LOW $$$ es P.

SVGA IMB $45 O
VEsa/PCI vea 1MB Exp 2MB &g : Toum Cise $55

PCI/ VESA VGA 2MB 8§69 C.0.IF\P fouen Chse eoamm 75
SVGA Caros WITH VRAM CALL

Any Otrer VGA Caros P CALL

Controller Cards:|

IDE Carp (2FD/2HD) $T
Ho@s1P&IG) $n
Swen IDE-I/O (25,1P & 1G) $12
Vesa @DE-FASTI/O )$19 :

”‘l‘ﬁ“—ﬂnp

Credit Cards Olem =iz & B tme

S-wﬁ-.ﬂ-u.’;dul?.ﬂu-.
"Triton" intel Mother Boards

Pentium 100 Mhz w/CPU $269
Pentium 133 Mhz w/CPU $349
Pentium 150 Mhz w/CPU $409
Pentium 166 Mhz w/CPU $525

NG
Bisme Computer, Inc 1443 Angie Ave, Suite C, Modesto, CA 95351
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OSCILLOSCOPES & ACCESSORIES

TO 100 MHz
TEK 7A18 76 MHz Dual Trace Amplifier
TEK 7A22 1 MHz High CMRR Differential Amplifier ..
TEK 7B53A 100 MHz Dual Time Base ..................
TEK SC502 15 MHz Dual Trace Oscilloscope, TM500 series
ABOVE 100 MHz
TEK 475A 250 MHz Dual Trace Oscilloscope
TEK7104 1 GHz O
with TA29, 7A29-04, TB10, TBtS
TEK 7844 400 MHz Dual Beam Oscilloscope frame .
TEK 7844 . 400 MHz Dual Beam
Oscilloscope with 7TA24,7A26,7B80, 7335
TEK 7854 400 MHz V n Pro I frame
TEK 7804A . 500 MHz System, with 7A24 TAZG 7B92A ..
TEK 70044 . 500 MHz System, with 7TA24, TA26, 7880, 7885
TEK 7A13 105 MHz Differential C
TEK 7A16A 225 MHz Single Trace Amplifier .
TEK 7A19 600 MHz Single Trace Amplifier
TEK 7A19-0opl.4 600 MHz ...
Single Trace Amplifier, variable dday ine
TEK 7A24 400 MHz Dual Trace Amplifier ..
TEK 7A26 200 MHz Dual Trace Amplifier ..
TEK 7A29 1 GHz Single Trace Amplifier
TEK 7A29-0pl.04 1 GHz Single ......
Trace Amplifier, variable delay line
TEK 7B15 1 GHz Delaying Time Base .
TEK 7880 400 MHz Delayed Time Base
TEK 7B85 400 MHz Deita Delaying Time Base .
STORAGE
TEK 7834 400 MHz Storage Oscilloscope,
wiTA24,7TA26,7880,7B85
TEK SC503 10 MHz Dual Trace Storage ..

TEK R7SOITSTTTIVUS 4 12 GHZ ... ciicicisnniisiissscanns
Sampling Oscilloscope Syshm

TEK S-4 14 GHz Sampli

TEK 1101 AwmryPowwSupdy lanETpn:bes

TEK P6046 100 MHz Differential Probe .

PROBES

TEK PE101A 34 MHz 1X Modular Probe, 2m length *"NEW* ..

TEK P6108A 100 MHz 10X Modular Probe, 2m length "NEW*

TEK P6201 800 MHz 1X/10X/100X FET Probe ..

TEK P6202A 500 MHz 10X FET Probe .

TEK P6203 10X 1 GHz Active Probe, for

TEK PE701-0pt.02 OVE Converler,
450-1050 nmv0-1 mW: DC-700 MHz, ST conn.

CALIBRATION

TEK 067-0587-01 Signal Standandizer .............rrmmr s ssssssssssrseens
Calibration Plug-in, 7000 series

TEK CG5001-0pl.01/TM5006 mable ..............
Oscilloscope Calibralor, with power mudue

TEK CG551AP/TMS06A Osail
Calibrator, with pulse head & power module

WAVEFORM GENERATORS

FUNCTION
HP 3310A 5 MHz Function Generator
HP 3310B 5 MH: Function G
var.phase lrigger
HP 33!2A13N|Hz Function Generalor, sweep, AM, FM ..
TEK DD501 Digital Delay & Burst Gen.,
for function & pulse gen's
TEK FG501 1 MHz Function Generator, TM500 series
TEK FG502 11 MHz Funclion Generator, TM500 series ..
TEK FG503 3 MHz Function Generator, TM500 series
TEK FG504 40 MHz Function Generator, TM500 series ..
TEK RG501 Ramp Generator, TM500 series ...........,
WAVETEK 23 12 MHz Synthesized Function Generator ..
PULSE
HP 2148 10 MHz Pulse G
50 V/50 Ohms, aulo duly cycle
HP 214B-001 10 MHz Pulse
50 VIS0 ohms, counted burst opl
HP 80058 20 MHz Dual Output Pulse Generator .
HP 80078 100 MHz Pulse G
HP 8013B 50 MHz Dual Output
Pulse Generator, 3.5nS fixed Tr
HP B015A 50 MHz Dual Output Pulse G
HP 80B0A/81A/B2A/83A 300 MHz WOrd Generalor ...........u . iumsmense
HP 8080A/91A/92A/93A
1 GHz Single Channel Pulse Generator
HP 8080A/91A/83A 1 GHz Clock G
PHILIPS PM5785B 125 MHz Dual
Oulput Pulse Gen., burst mode, 1 nS Tr
TEK PG501 50 MHz Pulse Generalor, TM500 series
TEK PGS02 250 MHz Pulse Generalor, Tr<1nS, TMS500 series ..
WAVETEK 801 50 MHz Pulse G

WE BUY AND SELL

Inquiries 303-438-9662

* Fax 303-438-9685

Orders only 800-538-1493

530 Compton St., Unit

PROGRAMMABLE

HP 3314A Multi-Wavelorm Generalor, ............cccvrerecreicerrnenr. $3,500.00
0.001 Hz-19.99 MHz, HPIB

HP 3325A-002 Synth./FUnclion Gen., ..........oveevercems oo $2,400,00

1 uHz-21 MHz, 40V out 1 uHz-1 MHz
HP 8160A 50 MHz Programmable Pulse Generalor, HPIB ..
HP 8165A-002,003 Prog. Signal SOUMce, ...
1 mHz-50 MHz, log sweep, rear out

... $2,500.00
... $2,000.00

TEK AWG5102 Arb. Wavelorm Gen., ..........ccocvvcconeinecvnscniivcneere. $1,400.00
20 MS/s,12 bits,50ppm syn!hesus <|MHz
TEK AWGS105 Arbitrary Waveform .. ... $1,700.00

Generalor, 50 MSs, 12 bits
TEK AWG5105-0pl.02 Arbitrary Wavelorm .
Generalor, dual channel oplion

$2,200.00

TEK FG5010 Programmable 20 MHZ .....cco.ooocevnevienniercnr s $9,200,00
Function Generalor, TM5000 series
TEK PFG5505 Programmable 12 MHz Pulse/Function Generator ....... $900.00

WAVETEK 288 20 MHz Synthesized Function Generalor, GPIB ...... $1,500.00

VOLTAGE & CURRENT

VOLTMETERS

HP 3456A 6-1/2 Digit Voltmeter ...... $850.00

KEITHLEY 181 6-1/2 digit Nar .. $1,500.00
10 nV sensitivity, GPIB

SOLARTRON 7081 8-1/2 digit Voltmeter .. . $3,900.00

SOLARTRON 7150 5-1/2 digit Mullimeler, GPIB ....$450.00

CALIBRATION

DATA PRECISION 8200-488 . e $1,375.00
DC Voltage/Current Caibrdlor B»!OO W0-1DD mA GPIB

FLUKE 332B/AF DC Voltage Calib $675.00
0-1111V, 0-50 mA, 7 decades

FLUKE 343A DC Voltage Calibrator, ....... ... connsrs $9,375.00
0-1100V, 7 decades, 20 ppm acc.

FLUKE 515A Portable Calibrator, ...............ccoemcmissniinsennns $1,500.00
DC/ACIOhms, line & battery

FLUKE 5220A Transconductance Amplifier, DC-5 kHz, 0-20 A . $3,750.00

FLUKE 720A Kelvin-Varley Voltage Divider, 7 decade ..

FLUKE 731B DC Relerence Standard ... .$400.00

FLUKE AS55-series AC Thermal Converlers .$300.00

HP 11049A AC Thermal Converter, 3 V, 20 Hz z .$175.00

VALHALLA 2703 AC Voll.Std., & $2,500.00
0-120V/10 Hz-100 kHz;120-1200V/10 Hz-1 kHz

VOLTGAGE SOURCES

HP 6114A Precision Dual RANGE..............cevi st sinsisesnceeesios $87 5,00
Power Supply, 20V2A/40V 1A

HP 6115A Precision DUal RANGE ...............c..ocrmeomiveecssrecmmsiserssienscerss. $BT500
Power Supply, 50V 0.8A / 100V 0.4A

CURRENT METERS & SOURCES

DRANETZ 656A /(3)TR2018A Cument ............cocrmrssrssmmrsssssrmrsnsss $5,000.00

Demand Analyzer, w/(3) curent probes 300A max
FLUKE Y5020 Current Shunt, to 20 A, 0.01 ohm, DC-5 kHz
HP 6177C DC Current Source, to 50V, 500mA. ..
HP 6181C DC Currenl Source, lo 100V, 250 mA .
HP 6186C DC Current Source, to 300V, 100mA
KEITHLEY 414A Picoammeter, 0.1 nA-10 mA ..
KEITHLEY 486 Pic
KEITHLEY 614 Electrometer ..
KEITHLEY 617 Programmable Eloct'unehor
KEITHLEY 642 Ele
LEEDS & NORTHRUP 4360 PreciSion .............cocrmsmssmsmmesissmaris

Current Shunts, 15-500 Amp
TEK AM503/A6303/TM501 Current ...

Probe & Amplifier, 10 mA-50 Aldiv.,
TEK CT-5 -opl.05 High Current

Transformer for P6021/A6302, to 1000A
VALHALLA 2301 Programmable Single Phase Power Amalyzer ...... $1,250.00
VALHALLA 2575A AC/DC Active Current ... .. $1,000.00

Shunt, 20 mA-100 A, DC-10 kHz

IMPEDANCE & COMPONENTTEST

L.C.R.

BOONTON 62AD 1 MHz Inductance Meler, 2-2000 uH

E.S.I. 296V 4-1/2 Digit LCR Bridge, 120 Hz & 1 kHz

HP 4261A 3-1/2 digit LCR Meter, 120 Hz/1 kHz

HP 4262A-101 4-1/2 digit LCR Meter, ..........
120 Hz/1 kHz/10 kHz, HPIB

HP 43424 Q-Meter, 22 kHz-70 MHz ..

STANDARDS

E.S.|. RS-825 9-Decade Resislor, 0.01 ohm-1.2 Megohm

E.S.I. SR1010 Resistance Transfer Standards, 1 ohm-100 K.lstap

£:5.1 SR1050-10M $3,000,00
Transfer Standard, 10 Megohms/step
FLUKE 5450A Resistance Standard, 2 & 4 wire ...... $1,750.00

GR 1403-SERIES Standard Air Capacitors, 0.1% accuracy ...
GR 1406 Standard Air Capacitors, GR900 connector, 0.1% acc.
GR 1409-SERIES Slandard Mica . 0.05% accuracy ..
GR 1412-BC Decade Capacitor, 50 pF - 1.11115uF ..
GR 1432-N 5-Decade Resistor, 1o 11,111 ohms, 0.1 ohm res.

GR 1432-U 4-Decade $125.00
0-111.10 ohms, 0.01 ol’ln mdlﬂon
GR 1433-U 4-Decade $475.00

0-111.0 chms, 0.01 ohm resolution

*C, Broomfield, Colorado 80020

GR 1433-X 6-Decade Resistor, o 111,111.0 ohms, 0.1 ohm res. .

GR 1434-G 7-Decade Resistor, 0-1,111,111.0 ohms, 0.1 cbmrm

HP 16380A Standard Air ... e
Capacitor Set; 1, 10, 100 1000pF

VALHALLA 2724A Programmable .. s SUETE.00
Resistance Standard, 0-11 Glgaohms GPIB

HI & LO RESISTANCE

HP 4329A High Meter, . $1,350.00
SE5-2E16 Ohms, 10-1000 V test

VALHALLA 4150-ATC 4-1/2 digil .. E—— 0]
Ohmmeter, 20 milliohms-2 kllohms 4-w|le

CURVETRACERS

TEK 576 Curve Tracer, with lest fixiure $2,350.00

TEK 577D1/177 Storage Curve Tracer, with standard tes! fixture .

. $2,250.00
TEK TCT1N Curve Tracer, fo 0.5W, 7000 series . ... $400.00
T.D.R.
TEK 1503-0pt.04 Time Domain

Refleclometer, 0-50,000 feet.chart racolder

POWER SUPPLIES

SINGLE OUTPUT
HP 62018 20 V al 1.5A CV/CC Power Supply
HP 6206B Dual Range 0-60 V 0.5 A / 0-30V 1 A CVICL Supply
HP 62078 160 V al 200 mA CV/CC Power Supply
HP 6260B-027 10V al 100A CV/CC Power Supply ..
HP 6261B-027 20V at 50 A CVICC Power Supply
HP 62668 40 V al 5 A CV/ICC Power Supply ...
HP 62678 40V at 10 A CV/CC Power Supply ...
HP 62688-027 40 V al 30 A CV/CC Power Supply
HP 6299A 100 V at 750 mA CVICC Power Supply ...
HP 6384A 4.0-5.5V at 8 A CV/CL Power Supply .
HP 64348 40 V al 25 A CV/CC Power Supply ..
HP 64488 600 V at 1.5 A CVICC Power Supply
HP/HARRISON 6443B 120V al 2.5 A CV/CC Power Supply ..
LAMBDA LES-EE-03-OV 36 V al
14.5 A CVICC Power Supply, LED metered
SORENSON DCR 110-45T 110V al 45 A CV/CC Power Supply ...
SORENSON DCR 150-6B 150V at 6 A CV/CC Power Supply
SORENSON DCR 300-6B 300V at............
6 A CVICC Power Supply, 120 VAC 30 A line
SORENSON DCR 300-8A 300V alB A CVICC ..oovvnicicicinciciniciens
Power Supply, 208/230 VAC line
SORENSON SRL 20-1220V at .
12 A CVICC Power Supply, low
SORENSON SRL 60-860V at B A CVICC ......cooccoveemimmnimmssenreessianenns
Power Supply, low noise
TEK PS501-1 Power Supply,
0-20 V, 2 mV res., 400 mA, TM500 series
MULTIPLE OUTPUT
HP 62278 Dual 25V al 2 A CVICC Power Supply, tracking .
HP 6253A Dual Output 20 V 3 A CVICC Power Supply ....
HP 6255A Dual Outpul 40V 1.5 A CVICC Power Supply . 4
TEK PS5010 Programmable Triple Power Supply, TM5000 series .......
MISCELLANEOUS
HP 59501A HPIB Isolated DAC/Power Supply Programmer
HP 8324A Bipolar Power Supply/Amplifier, to S0V, 1 A
HP 8827A Bipolar Power Supply/Ampiifier, 1o 100V, 500 mA ..
KEPCO BOP 100-4M Bipolar Supply / Amplifier, 0-100V, 04 A .
TRANSISTOR DEVICES DAL-50-15-100 .
Programmabie Load, 0-50V, 0-15 A, 100

TIME & FREQUENC

UNIVERSAL COUNTERS

HP 5315A-001 100 MHZ/100 nS
Universal Counter, TCXO reference

HP 5315A-001,003 100 MHz/100 nS
Universal Counter, TCXO, 1 GHz C-channel

HP 5316A 100 MHz/100 nS Universal cwmu, HPIB ..

HP 5316A-003,006 100 MHz/100nS ...
Counter, 1 GHz C<h., ol!ad!rmrrmllze

HP 5334A 100 MHz Universal Counter, HPIB ......

HP 5335A 200 MHz Universal / Stalistical Counter ..

HP E1420A-010,030 VXI card
200 MHz/ 2 nS Univ. Counter, TCXO& 2.5 GHz Cch

PHILIPS PM6654/056 120 MHz/ 2nS ..
Programmable High Res. Counter, OCXO GPlB

RACAL-DANA 1992-04,55 100 MHz/1 nS ..
Univ. Counter, 1.3 GHz C-channel, OCXOGPIB

. $1,900.00

TEK DC5004
100 MHz/100nS Counter/Timer, TM5000 series
TEK DCS009 F 135 MHz
Univ. Counter/Timer, TM5000 series
TEK DC5010 350 MHz/3.125 nS Univ. Counter, TM5000 series .
TEK DC503A 125 MHz Universal Counter/Timer, TM500 series .
FREQUENCY COUNTERS
EIP 575 18 GHz Source Locking Counter, GPIB .................ccoviivnnes
FLUKE 7220A-opt.111 1.3 GHz
Communications Counter, TCXO option
HP 5305B/5300B8-001 1.3 GHz Counter Package ..............cocveenn
w/TCXO ref,, high res. audio
HP 5340A-001,011 18 GHz Fr
0CXO0 reference, HPIB

Counter, $1,900.00
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90 DAY WARRANTY PARTS AND LABOR -

TEST EQUIPMENT WANTED CALL OR FAX LIST -

10 DAY INSPECTION
OPEN ACCOUNTS

MaslerCard

HP 5340A-005,011 23 GHz Frequency Counter, HPIB

HP 5342A 18 GHz Frequency Counter

HP 5342A-003,011 18 GHz Freq.Counler, ...
+22 dBm,-20 dBm dynamic range, EPIB

HP 5342A-01,04,05,11 24 GHz .. e
Frequency Counter, OCXO, DAC and HPlE

HP 5345A/5355A/53568 26.5 GHz ...
CW/Pulse Frequency Counter

HP 5382A 225 MHz Fi

STANDARDS

HP 105A Quartz Oscillator, 0.1/ 1.0/ 5.0 MHz

HP 5087A-031 Distribution Amp., ...........cc00.ec
0.1/1.0/5.0 MHz x 4 channels each

AUDIO & BASEBAND

SPECTRUM ANALYZERS

HP 85564 LF Section, 20 Hz-300 kHz $500.00
DISTORTION ANALYZERS

HP 334A Distortion Analyzer, 5 Hz-600 kHz, -60 dB, auto nulling ........

HP 339A Distortion Analyzer, buill-in low distortion osc.
TEK AA5001 Distortion Analyzer ...
TEK DA4084 Pry bi
Dislortion Analyzer, 0.0025% THD, w/frame
RMSVOLTMETERS
FLUKE 8920A True RMS
180 UV-T00 V, 10 Hz-20 MHz
FLUKE 8921A True RMS Voltmeter, 180 uV-700 V, 2 Hz-2 MHz ...
HP 3400A RMS Voltmeter, 10 Hz-10 MHz .. =
OSCILLATORS

FLUKE 6011A Synthesized Generator, ...........ocmsmimee oo
10 Hz-11 MHz, 10 Hz res.
HP 204D Oscillalor, 5 Hz-1.2 MHz, 5 VRMS, 80 dB step attenualor ...
HP 209A Sine/Square Wave Generalor, 4 Hz-2 MHz, 5VRMS max
HP 239A Low Distortion Oscillator, 10 Hz-100 kHz ..
HP 652A Tes! Oscillator, 10 Hz-10 MHz ...
ROCKLAND 5100 Synthesizer, 1 mHz-1. 999999999 MHz
TEK SG502 Sine/Sq Osc.,
5 Hz-500 kHz, 70 dB step atfen.,TM500
TEK SG505-0pl.01 Low Distortion Oscillator, ...........
10 Hz-100 kHz, intermod.opt.
MISCELLANEOUS
HP 3575A-001 Phase-Gain Meter, 1 Hz-13 MHz, dualdlsplay
HP 4437A Step Attenualor, 0-119.9 dB, .
DC-1 MHz, 600 ohms unbal

KROHN-HITE 3103 High/Low Pass FIller, ... $500.00
10 Hz-3 MHz, 24 dBloctave

KROHN-HITE 3202 Dual High-Pass/Low-Pass .............ccc.ccomrrenner. $600.00
Filler, 20 Hz-2 MHz, 24 dB/ocl

KROHN-HITE 3342 Dual HP/LP Filter, ................. $1,100.00
0.001 Hz-99.9 kHz, 48 dB/oclave

KROHN-HITE 3750 LP/HPIBPBR FIller, ...cc..ccocvnrrccsrrmmsrnscrnonrecene. $100.00
0.02 Hz-20 kHz, 6/12/18/24 dB/ocl.

ROCKLAND 852 Dual Highpass/Lowpass Filter, 0.1 Hz-111 kHz .... $1,000.00

TEK AMS502 Differential Amplifier, 0.1 Hz-1 MHz, TM500 series . $575.00

: RF & MICROWAVE

SPECTRUM ANALYZERS
HP 11517A/18A/19A/20A Mixer,
12.4-40 GHz, wiadaplers, for B555A, 8565A, elc.
HP 11970A WR28 Harmonic Mixer, 26.5-40 GHz
HP 11870Q WR22 Harmonic Mixer, 33-50 GHz
HP 11870U WR19 Harmonic Mixer, 40-60 GHz ...
HP 1187 1AWR28 Harmonic Mixer, 26.5-40.0 GHz, for B5698
HP 1197 1K WR42 Harmonic Mixer, 18.0-26.5 GHz, for 85698
HP 5371A Modulation Domain Analyzer, 125 mHz-500 MHz ..
HP 8406A Comb Generalor, 1/10/100 MHz increments, to 5 GHz ..
HP 8444A-059 Tracking
0.5-1500 MHz, for 8554,8568 elc.
HP 8445B Preselector, |B-1BUGHz.hrHP8556A
HP 8559A/853A Spectrum Analyzer, ......
10M!-&z21GH:.1ld-lzrus. widlplay
TEK 7L13/7613 Spu $2,250.00
1 kHz-!.BGHz. 30 Hz min.res. w/frame
TEK TR502 Tracking Generalor, 0.1-1800 MHz, for 7L12/13/14 ..
TEK TR503 Tracking Generalor, 0.1-1800 MHz, for 492/4/5/6 ...
NETWORK ANALYZERS
HP 11580A Bias Network, 1.0-12.4 GHz, N(fA) ....
HP 11590A-001 Bias Network, 1.0-18.0 GHz, APC7
HP 11665B Modulator, 0.15-18.0 GHz, for use with 8755/6/7 ..
HP 11666A Reflectomeler Bridge, 0.04-18 GHz, for 8755/8756 ..
HP 8407A/8412A/8601A Network Analyzer, ...
100 m:—liull-h.m'uupgmemw
HP 850500 APC7 Calibration Kit, for 8510 series
HP 8505A-D0S/8503A Network An., 2.
0.5-1300 MHz, M& ﬂlmlodt
HP 8755C/(3)11664A/182T Scalar
Network An. w/3 delectors, 10 MHz-18 GHz & frame
HP 8756A/(3)11664A Scalar Network ...
Anllyz'lr wi(3) detectors, om-wGHz
NARDA 7000A/T202/7206 Multimeter
Syslem: scalar analysis 0.1-18 GHz
WAVETEK 10380 14A/H12/V13x2 ... .
Scalar Network An wmmaazwazs dlhdors,25 5-40 GHz

$1,750.00

.. $3,750.00

.. $1,950.00
.. $2,200.00

WILTRON 640/G50VE(2)/7B50(2) .... . $1,675.00
Network An., w/1-1500 MHz sowm

SIGNAL GENERATORS
10 kHz-520 MHz, 10 Hz res, GPIB

GIGATRONICS 600/10-18, opt.06 Synthesized ............c...cccovevnnee. $3,000.00
Source, 10-18 GHz, 1 MHz res., OCXO, GPIB

GIGATRONICS B75/50 Levelled Multiplier, ..................c.occcceee . §3,500.00
x4, 50.0-75.0 GHz outpul, -3 dBm

GIGATRONICS 875/86 Levelled Multiplier, ..o $7,000.00
26.5-40.0 & 50.0-75.0 GHz oulputs

GIGATRONICS 910/12-18,0p16,14,16 ........... ... $3,500.00
Synthesized Source/Sweeper, 12-18 GHz ! Hz res OCXO

HP 85100V Frequency Mull., ... $4,250.00
10-15 GHz in / 50-75 GHz out >0 dBm

HP 8616A Signal Generator, 1.8-4.5 GHz .... ... $450.00

... $2,750.00

HP 86408-001,002,003 Signal Gen., .............
0.5-1024 MHz, AM, FM, var. audio osc,

HP 8647A-1E5 Synth. SIgnal Gen., .......c.ccvccrrssinccmsensrinceree. $3, 130,00
0.25-1000 MHz, display res. 10 Hz

HP 8654A Signal Generalor, ., S DD,
10-520 MHz, calibrated AM & uncal FM

HP 8656A Signal Generalor, 0.1-890 MHz, ... $2,900.00

100 Hz res, AM, FM, HPIB
HP 8660C/B6602B/86632A Synthesized Signal Gen., .
1-1300 MHz, 1 Hz res., AM, FM

.. $2,750.00

HP BGBODJBEGO&NBGB.?.ZB e AR TR T E )
Synthesized Signal Generalor, 1 2500 MHz

WAVETEK 907 Signal Generator, 7.0-11.0 GHz, 0 dBm levelled ... $1,000.00

SWEEP GENERATORS

HP 8350A/862908-H08 Programmabie ... .. $5,500.00

Sweep Syslem, 2.0-22.0 GHz, +4 dBm lvld
HP 8600A Digital Marker, for HP 8601A ..
HP 8601A Generator/Sweeper, 0.1-110 MHZ *20 dBm imlled
HP 8620C Sweep Oscillalor Frame .
HP 8620C-011 Sweep Oscillalor Frame, HP}B programmaﬂe
HP 86220A RF Plug-in, 10-1300 MHz, +10 dBm levelled ..
HP 86222A RF Plug-In, 10-2400 MHz, +13 dBm levelled ...
HP 862308 RF Plug-in, 1.8-4.2 GHz, +10 dBm unlevelled ..
HP 86240A RF Plug-in, 2.0-8.4 GHz, +16 dBm levelled
HP B6240A-002 RF Plug-in, ...
2.0-8.4 GHz, +14 dBm Ivid., 7BdB step alt
HP 86241A-001 RF Plug-n, 3. 265 GHz, +8 dBm levelled .........
HP 86242D-004,008 RF Plug-In, 5.9-9.0 GHz, +10 dBm levelied
HP 86245A RF Plug-in, 5.9-12.4 GHz, +16 dBm levelled ....
HP 862500 RF Plug-in, 8.0-12.4 GHz, +10 dBm levelled ........
HP 86260A RF Plug-in, 12.0-18.0 GHz, +10 dBm unievelled ..
HP 86260A-H04 RF Plug-in, 10.0-15.0 GHz, +10 dBm unlevelled ..
HP 86290A RF Plug-in, 2.0-18.0 GHz, +7 dBm levelled ...
HP 862908 RF Plug-in, 2.0-18.6 GHz, +10 dBm levelled
HP 86290C RF Plug-in, 2.0-18.6 GHz, +13 dBm levelled
WAVETEK 962 Sweep Generalor, s :
1.0-4.0 GHz, markers, +12 dBm univid,

POWER METERS

ANRITSU MP-81B/ML-83A Power Meter, ..............coccrvvnnnmrcnenne. $2,500.00
75-110 GHz (WR10), -20 to +20 dBm

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

BOONTON 4200/4G Power Meter, . . $1,500.00
1 MHz-26.5 GHz, -50 to +10 ﬂﬁm

BOONTON 42B/41-4E Analog Power MEIEF, ............cceeenrensioaroreriennr. $9500.00
with 1 MHz-18 GHz sensor

BOONTON 42B/42A-S3 Analog Power Meter, .............c.cocininin. $375.00
wilh 1 MHz-8.4 GHz N(f) sensor

GENERAL MICROWAVE 476/4240A PoWer ..o $375.00
Meter & Sensor, 0.01-18 GHz, -35 lo +10 dBm

HP 432A/478A Power Meler, 10 MHz-10 GHz, -20 to +10 dBm f.s. ...... $375.00

HP 432A/8478B Power Meter, 10 MHz-18 GHz, -20 o +10dBm [s, ...

HP 432C Autoranging Digital Power Meter, 10 uW-10 mW [s. ...
HP 435A/8481A Power Meler, 10 MHz-18 GHz, -30 to +20 dBm .....
HP 435A/8481H Power Meler, 10 MHz-18 GHz, -15 lo +35 dBm .....
HP 435A/8482A Power Meler, 100 kHz-4.2 GHz, -30 lo +20 dBm ...
HP 435A/8482H Power Meter, 0.1-4200 MHz, -15 lo +34 dBm ........ $1,150.00

HP 435A/8483A Power Meler, 0.1-2000 MHz, - $1,000.00
-30 to +20 dBm, 75 ochms
HP 435A/8484A Power Meler, 10 MHz-18 GHz, 7010 -20 dBm ..... $1,000.00

.. $875.00

HP K486A WR42 Thermistor Mount, 3 $400.00
18.0-26.5 GHz, for 432 series
33.0-50.0 GHz, WR22, for 435/6/7/8
HP R486A WR28 Thermistor ...
26.5-40.0 GHz, WR28, for 435/6/7/8
RACAL 9303 TRMS Level Meter,
10 kHz-2 GHz, -77 lo +23 dBm, GPIB
AILTECH 7618E Noise Source, ..
10 MHz-18 GHz, SMA(m), 15
HP 8447A-001 Dual Amplifier, 0. 1-400 MHz...
HP 8901A-002,010 Modulation A ?
M.P.D. LAB2-1020-2A Amplifier, 34 dB, 1.0-2.0 GHz, 2Walis ...
M.P.D. LAB2-714-3A Amplifier, 34 dB, 0.7-1.4 GHz, 3 Walts ....
Meter, 18-1000 MHz, FM dev.1.5-150 kHz
MICROWAVE SEMI.CORP. MC5112
COAXIAL & WAVEGUIDE
AMERICAN NUCLEONICS AM-432 ... $95.00

HP 436A-022 Digital Power Meter, HPIB option .. . $1,400.00
HP Q8486A Power Sensor, ..
Mount, 265-4006”1.&!432““3
RF MILLIVOLTMETERS
AMPLIFIERS, MISCELLANEOUS
BOONTON B2AD FM/AM Modulation Meter, 10-1200 MHz
150 kHz-1300 MHz, OCXO, inl. ml
MARCONI TF2304 AM/FM Mod:
Noise Source, 25.5 dB ENR, 1.0-12.4 GHz, N(m,'l 028VDC
Cavily Backed Spiral Anlenna,LHC, 2-18 GHz TNC{!] 'NEW'

FXR/MICROLAB S3-02N Tripie SIub TUNeF, ......cooccovmiimmie s msrsiniensas
200-1000 MHz, 100 Watts max., N(m/f)
GR 874-LTL Constant
Trombone Line, 0-44 cm, DC-2 GHz
GR 900-Q GRO00 14mm Inlerseries Adaplers .....
HP 11691D Directional Coupler, 22 dB, 2-18 GHz ...
HP 11692D Dual Directional Coupler, 22 dB, 2-18 GHz
HP 775D Dual Directional Coupler, 20 dB, 450-940 MHz .
HP 776D Dual Directional Coupler, 20 dB, 840-1900 MHz ...
HP 777D Dual Directional Coupler, 20 dB, 1.9-4.1 GHz ....
HP 778D Dual Dir.Coupler, 20 dB, 100-2000 MHz, N(mmm} 4
HP 778D-011 Dual Dir.Coupler, .. e
20 dB, 100-2000 MHz, APCTIN[!J'IH)
HP 8472A Crysial Deteclor, 10 MHz-18 GHz, neg. pol., SMA(m)
HP 8498A-030 30 dB Attenuator, 25 Watts, DC-18 GHz, N(mn‘l}
HP K382A WRA42 Precision Rotary ...
Vane Allen., 0-50 dB, 18- 2556Hz
HP K422A WR42 Flat Broadband Deteclor, 18.0-26.5 GHz ...
HP K532A WR42 Frequency Meler, 18.0-26.5 GHz .
HP K752 A/C/D WR42 Directional ..
Couplers, 3/10/20 dB, 18.0-26.5
HP Q7520 WR22 Directional Coupler, 20 dB, 33-50 GHz ........
HP R375A WR28 Variable Attenuator, 0-20 dB, 26.5-40 GHz ..
HP R422A WR28 Flal Broadband Deteclor, 26.5-40 GHz
HP R532A WR28 Frequency Meter, 26.5-40.0 GHz ..
HP R914B WR28 Moving Load, 26.540 GHz ......
HP X913A WRS0 High Power Load, 500 Walts, 8.2-12.4 GHz .
HUGHES 45111H-2000 WR28 Isolalor, 25 dB, 26.5-40 GHz ...
HUGHES 45113H-1000 WR19 isolalor, 25 dB, 40-60 GHz ..
HUGHES 45521H-2000 WR28 Manual 4-Position Swilch
HUGHES 47316H-1111 WR10 ...
Tuneable Detector, 75-110 GHz posmve poianty
HUGHES 47974H-1000 WR15 SPST .
PIN Switch, 250 MHz speed, 60-62 GH: response
M/A-COM 3-18-300/110 WR18 ...
Directional Coupler, 10 dB, 45»60 GHz
NARDA 25171 Level Sel Altenualor, 0-17 dB, 2-8 GHz, SMA(l)
NARDA 26298 20 dB Attenuator, 150 Watts, DC-1 GHz, N(fA) ..
NARDA 3000-SERIES Directional Couplers ..
NARDA 3024 Bi-Directional Coupler, 20 dB, 4- B GHz
NARDA 3080-SERIES Precision High Dmmh\nly Couplers
NARDA 369BNF High Power ....... ii . $325.00
Termination, 175 Watts, 0.7-18 GHz N(I’)
NARDA 3752 Coaxial Phase Shifter, 0-180 deg./GHz, 1-5 GHz ...... $1,250.00
NARDA 3753B Coaxial Phase Shifler, ... i $1,250.00
0-60 deg./GHz, 3.5-12.4 GHz
NARDA 4000-SERIES SMA Miniature Directional Couplers ................
NARDA 4203-6 Directional Coupler, 6 dB, 2-18 GHz, SMA(I/f) .
NARDA 42468-10 Direclional Coupler, 10 dB, 6-18 GHz, SMA(I)
NARDA 4317-2 Power Divider, 18.0-26.5 GHz, 3.5mm ...........
NARDA 4799 Level Set Attenuator, 0-15 dB, 4-18 GHz, SMA() ...
NARDA 5070-SERIES Precision Refleciomeler Couplers ......
NARDA 765-20 20 dB Attenuator, 50 Watts, DC-5 GHz, N(m/)
NARDA 768-20 20 dB Allenualor, 20 Watts, DC-11 GHz, N(m/f) .
NARDA 792FF Variable Attenuator, 0-20 dB, 2.0-12.4 GHz ...
PAMTECH KYG1014 WR42 Junction Circulator, 18.0-26.5 GHz .
SONOMA SCIENTIFIC 21A3 WR42 .. £
Circulalor, 20 dB, 20.6-24.8 GHz
SPACEK LABS DQ-1 WR22 Flat
Broadband Detector, 33-50 GHz
TRG V510 WR15 Precision ...........
Rolary Vane Atten., 0-50 dB, 50- 75 GHZ
TRG V551 WR15 Frequency Metler, 50-75 GHz
TRG V559-10 WR15 Directional Coupler, 10 dB, 50-75 GHz ..
TRG W510 WR10 Precision . s
Rotary Vane Alten., 0-50 ﬂ& 75 110 GHZ
TRG W551 WR10 Frequency Meler, 75-110 GHz ..
TRG W558-10 WR10 Directional Coupler, 10 dB, ?5-! 10 GHZ
WAVELINE 822 WR42 Precision
Rotary Vane Atten., 0-50 dB, 18-26.5 GHz
WAVELINE 898-DR WFM2 Frequency Meler. 18.0-26.5 GHz ..
'WILTRON B7A50 VSWR Bridge, ............ccccoccnnienenas
2-18 GHz, 35 dB dir., APCT test pon

LOGIC

.$225.00

HP 5005A Signature Mullimeter $350.00

HP B170A-002 Logic Patiemn $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 Analy with softy
HP 59401A HPIB Bus Analy
TEK 1411R-opL04 PAL Test Gen

wiSPG12,TSG11,TSP11,TSG13,TSG15,TSG16
TEK 147A NTSC Test Signal Generator, with noise lest signal ...
TEK 520A NTSC 0

- $800.
MISCELLANEOUS

PA.R. 5205-94,95,96,98 LOCK-IN AMP, .....ovscoinicessnmsesnsemssmmssnsmnscsinsse
20 Hz-20 kHz, int. osc., inflog, GPIB
PA R. 5206 Two-Phase Lock-In Amplifier, 2 Hz-200 kHz ...
PA.R. 5208-92,94,97,98 Two Phase ..
Lock-in Amp., SHZZOkHzonﬂJI:Hl.GPlB
TEK TM5006 5000-series 6-slol Programmable Power Module
TEK TM503 500-series 3-slol Power Module .
TEK TM504 500-series 4-slot Power Module .
TEK TM506 500-series 6-siol Power Module .
TEK TM515 500-series 5-slot Traveller Power Module ...

1$275.00
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MA - FEEDING HILLS - Auction. Feeding Hills
Congregational Church. Steve 413-596-8216

CA - SANTEE - ARC of El Cajon Ham, Computer &
Electrnic Swapmeet. Santee Drive-in. 619-561-0052
CA - VENTURA - Computer Show. Ventura
Fairgrounds. MarketPro 4154566730

CT - WATERFORD - Ham Radio Auction. Senior
Citizens Center. Municipal Complex, KA1BB 203
739-8016

DE - NEWARK - Computer Show. University of
Delaware. MarketPro 301-984-0880 xt15

FL - SORRENTO - Hamfest & Electronic Expo. East
Lake Chamber of Commerce. Tony 352-360-1380
IL - GODFREY - ARRL Hamfest. Lewis & Clark RC.
Brent Urfer 618-498-4865

MA - FALL RIVER - Computer Show. White's of
Westport. Northern Computer Shows. 508-744-8440
MD - UPPER MARLBORO - Computer Show. The
Show Place Arena. MarketPro 301-984-0880 xt15
MI - LAINGSBURG - Super Computer Sales.
Laingsburg HS. Computers & You 313-283-1754

NY - HEMPSTEAD - Computer Show. Hofstra
University, Field House. 908-297-2526

NY - MIDDLETOWN - Computer Show. Orange
County Comm. College. MarketPro 201-825-2229
OK - ENID - Hamfest. Hoover Bldg., Garfield Co.
Fairgrounds. Fred N5QXL, Jeff EnidARC@AOL.COM
WI - MILWAUKEE - Hamfest. Milwaukee Repeater
Club. Burt 414-328-0535

CA - SACRAMENTO - Computer Show. Cal Expo.
MarketPro. 415-456-6730

FL - ORLANDO - Computer Show. Central FL.
Fairgrounds. MarketPro 301-984-0880 xt15

GA - LAWRENCEVILLE - ARRL Hamfest. Alford
Memorial RC. Randy Bassett 770-410-3989

KY - LOUISVILLE - Computer Show. Hurstborne
Hotel. MarketPro 301-984-0880 xt15

OH - CINCINNATI - Computer Fair. Cincinnati
Gardens. Mark Hanslip 513-263-3378

TN - NASHVILLE - Computer Fair. TN State
Fairgrounds. Trade Show Productions 513-263-3378
TX - ODESSA - Ector Co. Colk

Exhibit Bldg. C. West Texas ARC. Robert 915-335
7980

CA - LIVERMORE - Swapmeet. Las Positas College.
MNoel Anklam 510-447-3857

Ml - MADISON HEIGHTS - Super Computer Sales.
U.F. & CW. Hall. Computers & You 313-283-1754
Ml - MIDLAND - Computer Show. Holiday Inn. Five
Star Productions. 810-230-0988

NH - SALEM - Computer Show. Rockingham Park
Race Track. Morthen Computer 508-744-8440

NJ - PARSIPPANY - Computer Show. Parsippany
Hilton. MarketPro 201-825-2229

OH - CANTON - ARRL Hamfest. Massillon ARC.
Jack Cale 216-477-8261

PA - TREVOSE - Photographic Show. Radisson
Hotel. OMM Productions 610-527-5903

PA - READING - Computer Show. Sheraton
Berkshire. MarketPro 301-984-0880 xt15

VA - MANASSAS - Computer Show. Manassas
Fairgrounds. MarketPro 301-984-0880 xt15

AL - MONTGOMERY - Hamfest & Computer Show.
Garrett Coliseum, South Alabama State Fairgrounds.
Montgomery ARC. Phil 334-272-7980

CA - FONTANA - Inland Empire ARC Amateur
Radio & Electronics Swapmeet. A B Miller High
School. Bill 909-822-4138 eves

CA - FRESNO - Computer Show. Fresno Fair-
grounds. MarketPro 4154566730

FL - TITUSVILLE - ARRL Hamfest. Titusville ARC.
Clyde Lee 407-267-9375

IL - CHICAGO - Computer Faire. Evanston Library.
Hal Shanafield 847-864-8644

IN - INDIANAPOLIS - AGI Computer Fair.
Indianapolis Events Center. 317-299-8827

IN - INDIANAPOLIS - Computer Show. State
Fairgrounds. MarketPro 301-984-0880 xt15

LA - WEST MONROE - Hamfest. Conv. Center.
Becky Ketchell 318-343-3530

MA - STURBRIDGE - Computer Show. Sturbridge
Host Hotel. Northern Computer 508-744-8440

MD - FREDERICK - Computer Show. Frederick
Fairgrounds. MarketPro 301-984-0880 xt15

Ml - KALAMAZOO - Super Computer Sales. Co.
Fairground. Computers & You 313-283-1754

PA - HERSHEY - Hamfest. Hershey Armory. Harold
Baer 717-566-8895

PA - LEBANON - Computer Show. Valley Expo
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son to contact, and phone number.

‘Complimentary issues are available upon request for: dnstnbution to v
attendees. A street address for UPS is required. :
~ While we strive for accuracy in our calendar, we can not be pespons;ble
{‘ox errors or cancellations. The information contained in this column is for
i use of the readers of Nuts & Volts and may not be republished in any
form without the written permission of T & L Publications, Inc.

Events Caiendar is a free service limited to electronic events such as |
W emputer. hows, 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-

Cem.er (West wing) MarketPro 301-984-0880 xt15
- WEST WARWICK - Computer Show. Civic

Cenler. MarketPro 201-825-2229

8C - MYRTLE BEACH - Radio/Computer Show.

High School. Dave Berry 803-248-9401

WA - FERNDALE - Hamfest. M. Baker ARC. Al

Norto. 360-354-4622

Mountain Productions. 706-838-4827.

IN - FORT WAYNE - Hamfest. Allen Co. War
Memorial Coliseum Expo Center. Don 219-484-1314
MA - METHUEN - Computer Show. Valley Expo
Center. KGP Productions. 908-297-2526

PA - MONROEVILLE - Computer Show. Pittsburgh
Expo Mart. MarketPro 301-984-0880 xt15

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. 908-297-
2526

CA - SAN DIEGO - Computer Show. Scottish Rite
Center. MarketPro 415-456-6730

CA - VALLEJO - Computer Show. Solano Co,
Fairgrounds. MarketPro 415-456-6730

CT - BRANFORD - SCARA Flea . Branford
Intermediate School. 203-483-0856

FL - WEST PALM BEACH - Computer Show. Palm
Beach Airport Hilton. Marisaam 770-663-0983

IL - MACOMB - Hamfest. Lamoine Emergency ARC.
Kathy Page 309-426-2723

1IN - MUNCIE - Computer Show. Horizon Convention
Center. MarketPro 301-984-0880 x115

MA - FITCHBURG - Computer Show. Royal Plaza
Trade Center. MarketPro 201-825-2229

MD - NEW CARROLLTON - Computer Show.
Ramada Conference & Exhibition Center. MarketPro
301-984-0880 xt15

Mi - GRAND RAPIDS - Super Computer Sales.
Crowne Plaza. Computers & You 313-283-1754

NH - PORTSMOUTH - Computer Show. Frank
Jones Center. Northern Computer 508-744-8440
PA - DICKSON CITY - Computer Show, Genetti
Manor. MarketPro 301-984-0880 xt15

PA - WASHINGTON - Hamfest & Computer Fair.
Chartiers-Houston HS. Ted 412-222.6473

CA - MODESTO - Computer Show. Centre Plaza at
Red Lion. MarketPro 4154566730

IA - DES MOINES - Computer Sale/Show. State
Fairgrounds. Blue Star Productions. 612-788-1901

CA - BAKERSFIELD - Computer Show. Kern Co.
Fairgrounds. MarketPro 415-456-6730

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
CA - YUBA CITY - Computer Show. Yuba-Sutter
Fair. MarketPro 415-456-6730

GA - WATKINSVILLE - ARRL Hamfest. Athens
Radio Club. David Alper 706-354-1852

MD - WEST FRIENDSHIP - Computer Show.
Howard Co. Fgnds. MarketPro 301-984-0880 x115
MI - LIVONIA - Super Computer Sales. Livonia Elks
Hall. Computers & You 313-283-1754

NY - BUFFALO - Computer Show. Hamburg
Fairground. MarketPro 201-825-2229

NY - POUGHKEEPSIE - Hamfest. Mt. Beacon ARC.
Ken Akasofu 914-485-961

VA - RICHMOND - Computer Show. The Showplace.
MarketPro 301-984-0880 xt15

CA - ONTARIO - Computer Show. Holiday Inn. RCE
909-874-1722

FL - WEST PALM BEACH - Computer Show. South
Florida Fairgrounds. MarketPro 301-984-0880 xt15
GA - KENNESAW - Computerfest. Georgia

CA - LANCASTER - Computer Show. Antelope
Valley Fairgrounds, MarketPro 4154566730

CA - SANTA ROSA - Computer Show. Sonoma Co.
Fairgrounds. MarketPro 415-456-6730

IL - ORLAND PARK - Orland Park Computer Show.
Civic Center. 24-Hour Holline 708-974-3123

KY - LOUISVILLE - Computer Fair South. Executive
West Hotel. MEKA Enterprises 812-333-9300

MD - BALTIMORE - Computer Show. BWI Airport
Marriott. MarketPro 301-984-0880 xt15

MI - DEARBORN - Super Computer Sales. Civic
Center. Computers & You 313-283-1754

NC - BENSON - JARSFest '96. American Legion
Complex. 919-894-3352, 919-894-3100

NY - POUGHKEEPSIE - Hamfest. Mt. Beacon ARC,
Ken Akasofu 914-485-9617

NY - ROCHESTER - Computer Show. The Dome
Center. MarketPro 201-825-2229

VA - NORFOLK - Computer Show. Norfolk Scope.
MarketPro 301-984-0880 xt15

FL - ST. PETERSBURG - ARRL Hamfest, Pelican
Chapter #128 (QCWA). Don Bice 813-347-2702

NJ - FAIR LAWN - Hamfest. Fair Lawn ARC. Joe
Sammartino 201-791-3841

MS - OCEAN SPRINGS - Hamfest/Swapfest. Lati-
mer Comm. Center. C. F. Kimmerly 601-826-5811

'CA - OAKLAND - Robert Austin Computer Show.
Convention Center. 1-800-346-0100

IL - BRADLEY - Computer Show. The Ramada Inn.
KRVCUG Gary 815-935-1605

MD - BALTIMORE - Computer Show. Martins
Eastwind. MarketPro 301-984-0880 xt15

MI - TAYLOR - Super Computer Sales. Democratic
Club Hall. Computers & You 313-283-1754

NH - MANCHESTER - Computer Show. Center of
MH Complex. Morthern Computer 508-744-8440
NM - SOCORRO - Hamfest. Socormo ARA. Howard
Peavey 5058359653

MY - WHITE PLAINS - Computer Show. Wesichester
County Center. MarketPro 201-825-2229

VA - ANNANDALE - Computer Show. Northern VA
Comm. College. MarketPro 301-984-0880 xt15

VA - BRISTOL - Computer Show. Viking Hall.
MarketPro 301-984-0880 xt15

FL - TAMPA - Radio/Computer Conv. FL Expo Park,
Expo Hall. Jean 813-525-5178

KY - LEXINGTON - Computer Show. Continental
inn. MarketPro 301-984-0880 xt15

PA - ALLENTOWN - Computer Show. Fairgrounds.
MarketPro 301-984-0880 xt15

PA - FT. WASHINGTON - Ft. Washington Expo
Center. KGP Productions 908-297-2526

CA - SANTA ANA - Swapmeet. ACP Parking Lot.
Mary Russo 714-558-8813

IL - GLEN ELLYN - Computer Show & Sale. College
of DuPage. Computer Central Shows 708-940-7547
IL - WHEATON - Radio Fest. DuPage County

Fairgrounds. 630-393-3937, 630-393-3937

MA - SWANSEA - Computer Show. Venus DeMilo.
MNorthern Computer 508-744-8440

MD - CROWNSVILLE - Computer Show. Anne
Arundel Co. Fgnds. MarketPro 301-984-0880 xt15
MI - MADISON HEIGHTS - Super Computer Sales.
U.F. & CW. Hall. Computers & You 313-283-1754
NY - STONY BROOK - Computer Show. Suny Stony
Brook. MarketPro 201-825-2229

VA - FREDERICKSBURG - Computer Show,
Armory, MarketPro 301-984-0880 xt15

VA - ROANOKE - Computer Show. Civic Center.
MarketPro 301-984-0880 xt15

MD - BALTIMORE - Computer Show. Martin’s West.
MarketPro 301-984-0880 xt15

NH - NASHUA - Computer Show. Sheraton Tara
Hotel. Northern Computer 508-744-8440

OH - NILES - Computer Show. Eastwood Expo
Center. MarketPro 301-984-0880 xt15

OH - SHARONVILLE - Camputer Show. Sharonville
Convention Center. 1-800-672-3472

PA - KING OF PRUSSIA - Computer Show. Valley
Forge Conv. Center. MarketPro 301-984-0880 xt15

GA - MARIETTA - ComputerShow. Cobb County
Civic Center. 770-907-6225

FL - FT. LAUDERDALE - Computer Show. The
Westin Hotel. Narisaam 770-663-0983

IL - LITCHFIELD - Amateur TV Club Banquet.
Ariston Restaurant. Scott Millick 217-532-3837

IN - EVANSVILLE - Winter Hamfest. Vanderburgh
Co. Fairgrounds. Neil 812-479-5741

MA - NEWTONVILLE - Amateur Radio &
Electronics Auction. Newton Masonic Hall. Eliot
Mayer W1MJ 508-664-0773

MD - BOWIE - Computer Show. State University.
MarketPro 301-984-0880 xt15

ME - PORTLAND - Computer Show. Verillo's Conv,
Center. Northern Computer Shows 508-744-8440
MI - FLINT - Super Computer Sales. IMA Arena.
Computers & You 313-283-1754

NJ - SOMERSET - Computer Show. Garden State
Exhibit Center. MarketPro 201-825-2229

OH - COLUMBUS - Computer Show. Expositions
Cemer MarketPro 30! 9&40880 1115

FL - JACICSONVILLE - Compuler Show. Moracco
Shrine Auditorium. MarketPro 301-984-0880 xt15
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 1996

CA - LIVERMORE - Swapmeet. Las Positas College.
Noel Anklam 510-447-3857

CO - DENVER - Computer Show & Swap Meet.
Jefferson Co. Fairgrounds. Greg 303-444-2664
DE - NEWARK - Computer Show. University of
Delaware. MarketPro 301-984-0880 xt15

FL - PALM BEACH GARDENS - Computer Show.
Marriot. Narisaam 770-663-0983

KY - ERLANGER - Computer Show. Holiday Inn,
Cincinnati Airport. 1-800-672-3472

ME - AUGUSTA - Computer Show. Augusta Civic
Center. Northern Computer 508-744-8440
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MI - FLINT - Computer Show. Holiday Inn, Gateway
Centre. Five Star Productions. 810-230-0988

MI - HAZEL PARK - Hamfest. Hazel Park High
School. HPARC Inc. Swap, POB 368, Hazel Park, MI

48030

Ml - LANSING - Super Computer Sales. Holiday Inn
S. Conv. Center, Computers & You 313-283-1754
NJ - FAIRFIELD - Computer Show. Fairfield
Radisson. MarketPro 201-825-2229

OH - DAYTON - Computer Show. Montgomery Co.
Fairgrounds, MarketPro 301-984-0880 xt15

VA - CHANTILLY - Computer Show, Capital Expo
Center. MarketPro 301-984-0880 xt15

AR - HOT SPRINGS - Arkansas DX Convention.
Dave Jacques 501-760-1181

AL - DOTHAN - Hamfest. Wiregrass ARC. Joe
Higginbotham 334-677-5439

AZ - MESA - Hamfest. Superstition ARC. Chuck
Kruppenbacher 602-986-3060

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 - OKEECHOBEE - Hamfest. Okeechobee AR

Al Berryman 941-467-0516

IN - INDIANAPOLIS - AGI Computer Fair.
Indianapolis Events Center. 317-299-8827

IN - FT. WAYNE - Computer Show. Allen County
Fairgrounds. MarketPro 301-984-0880 xt15

LA - MINDEN - ARRL Hamfest. Minden ARA. Jimmy
White 318-377-2501

MA - WEST SPRINGFIELD - Computer Show.
Eastern States Expo. MarketPro 201-825-2229

MI - SOUTHFIELD - Super Computer Sales.
Southfield Pavilion. Computers & You 313-283-1754
MN - GOLDEN VALLEY - Handi-Ham Winter
Hamfest. Courage Center. Don Franz WOFIT 507-
3734745

NC - GREENSBORO - Hamfest & Computer Show.
GGH 910-852-9244

NH - SEABROOK - Computer Show. Greyhound
Park. Northern Computer 508-744-8440

FL- TAMPA - Computer Show. Florida State
Fairgrounds. MarketPro 301-984-0880 xt15

GA - ATLANTA - Computer Show & Internet
Seminars. N. Atlanta Trade Center 912-424-0808
MD - NEW CARROLLTON - Computer Show.
Ramada Conf. & Exhibition Ctr 301-984-0880 xt15

MA - HYANNIS - Computer Show. Tara Cape
Codder Hotel. Northem Computer 508-744-8440

Mi - GRAND RAPIDS - Super Computer Sales.

Crowne Plaza. Computers & You 313-283-1754
OH - TOLEDO - Computer Show. SeaCate
Convention Centre. MarketPro 301-984-0880 xt15
NY - POUGHKEEPSIE - Computer Show. Mid-
Hudson Civic Center. MarketPro 201-825-2229
W1 - GREEN BAY - Swapfest. Ashwaubenon High
School. Scott Cole 414-496-0989

NV - LAS VEGAS - Hamfest. Western USA &
Mexico Chaverim Chapter. Irv Mirovich 818-986-9438

MN - ST. CLOUD - Computer Sale/Show. Civic
Center. Blue Star Productions. 612-788-1901

CA - FONTANA - Inland Empire ARC Amateur
Radio & Electronics Swapmeet. A B Miller High
School. Bill 909-822-4138 eves

FL - LAKE CITY - Hamfest. Florida National Guard
Armory, 904-755-7969

IL - JACKSONVILLE - Superfest. Jacksonville ARS
</o Kaye Green KB9KHQ, 27 vy Wood Dr., Jack-
sonville, IL 62650

NY - STONY BROOK - Computer Show. SUNY
Stony Brook. MarketPro 201-825-2229

SC - UNION - Hamfest. National Guard Armory.
Roger W. Gregory 864-427-1462

VA - HAMPTON - Computer Show. Hampton
Coliseum. MarketPro 301-984-0880 xt15

FL - FT. LAUDERDALE - Computer Show. War
Memorial Auditorium. MarketPro 301-984-0880 xt15
GA - PERRY - ComputerShow. Georgia National
Fairgrounds & Agricenter. 770-907-6225

IL - CHICAGO - Computer Show. Higgins Archer
Show Promotions 1-800-672-3472

IL - ORLAND PARK - Orand Park Computer Show.
Civic Center. 24-Hour Hotline 708-974-3123

KY - LOUISVILLE - Computer Show. Common-
wealth Conv. Center. MarketPro 301-984-0880 xt15
PA - HARRISBURG - Computer Show. Harrisburg
Farm Show Complex. MarketPro 301-984-0880 xt15

VA - CHANTILLY - Computer Show. Capital Expo
Center. MarketPro 301-984-0880 xt15

NH - SALEM - Computer Show. Rockingham Park
Race Track. Northern Computer 508-744-8440

MJ - SECAUCUS - Computer Show. Meadowlands
Expo. Center. MarketPro 201-825-2229

VA - RICHMOND - Computer Show. The Showplace.
MarketPro 301-984-0880 xt15

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
MA - ROCKLAND - Computer Show. Sons of ltaly
Hall. Northern Computer 508-744-8440

NH - NASHUA - Computer Show. Rivier College.
MarketPro 201-825-2229

VA - ANNANDALE - Computer Show. Northern VA
Comm. College. MarketPro 301-984-0880 xt15

VA - BRISTOL - Computer Show. Viking Hall.
MarketPro 301-984-0880 xt15

FL - ORLANDO - Computer Show. Central Florida
Fairgrounds. MarketPro 301-984-0880 xt15

GA - ATLANTA - Computer Show. Farmers Market.
Alan Westberry 770-297-9256

PA - ALLENTOWN - Computer Show. Allentown
Fairgrounds. MarketPro 301-584-0880 xt15

PA - PITTSBURGH - Computer Show, Pittsburgh
Expo Mart. MarketPro 301-984-0880 xt15

CT - FARMINGTON - Computer Show. Farmington
Marriott. MarketPro 201-825-2229

MA- TAUNTON - Computer Show. Holiday Inn.
Northern Computer 508-744-8440

MD - UPPER MARLBORO - Computer Show. The
Show Place Arena. MarketPro 301-984-0880 xt15
MI - FLINT - Computer Show. Holiday Inn, Gateway
Centre. Five Star Productions. 810-230-0988

VA - ROANOKE - Computer Show. Roanoke Civic
Gente 30 »9340880 xt15

NH - MHCHBBTEII CompuﬁerShuw Center of
rin‘ mplex. N C 508-744-8440

CA - SAN FRANCISCO - Robert Austin Computer
Show. Cow Palace. 1-800-346-0100

MD - BALTIMORE - Computer Show. Martin's
Eastwind. MarketPro 301-984-0880 xt15

OH - DAYTON - Computer Show. Montgomery
County Fairgrounds. MarketPro 301-984-0880 xt15

FL - MELBOURNE - Computer Show. Melbourne
Civic Auditorium, MarketPro 301-984-0880 xt15
MD - GAITHERSBURG - Computer Show. Mont-
gomery Co. Fgnds. MarketPro 301-984-0880 xt15
PA - KING OF PRUSSIA - Computer Show. Valley

Forge Conv. Center. MarketPro 301-984-0880 xt15

MD - TIMONIUM - Computer Show, Maryland State
Fairgrounds. MarketPro 301-984-0880 xt15

OH - COLUMBUS - Computer Show. Ohio
Expaositions Center. MarketPro 301-984-0880 xt15

JANUARY 1997

CA - SANTEE - ARC of El Cajon Ham, Computer &
Electronic Swapmeet. Santee Drive-in 619-561-0052
NH - PORTSMOUTH - Computer Show. Frank

Jones Center. Northern Computer 508-

FL - CAPE CORAL - Hamfest, Ft. Myers ARC.
Jackie Kampfert 941-542-6675

KY - LEXINGTON - Computer Show. Continental
Inn. MarketPro 301-984-0880 xt15

PA - MONROEVILLE - Computer Show. Pittsburgh
Expo Mart. MarketPro 301-984-0880 xt15

VA - CHANTILLY - Computer Show. Capital Expo
Center. MarketPro 301-984-0880 xt1

CA - LIVERMORE - Swapmeel. Las Positas College.
Noel Anklam 510-447-3857

IN - SOUTH BEND - Hamfest. Michiana Valley
Hamfest Assn. Bab Denniston 219-291-0252

PA - DICKSON CITY - Computer Show. Genetti
Manor, MarketPro 301-984-0880 xt15

PA - MONROEVILLE - Computer Show. Pittsburgh
Expo Mart, MarketPro 301-684-0880 xt15

AZ - GLENDALE - Hamfest. Glendale Community
College M. Lot. Mark KC7BXS 602-631-1204

CA - FONTANA - Inland Empire ARC Amateur
Radic & Electronics Swapmeet. A B Miller High
School. Bill 909-822-4138 eves

NY - MARATHON - Hamfest. Skyline ARC. 607-849-

6751
Continued on page 104

ELECTRONIC TEST E
BOUGHT &

UIPMENT
OLD

ot B oottt
Opt.01, 0% W v ot O Ry s T 52,500 S Locket
EIP 371, Source Locking Microwave Counter, .18GHz .. $1,500 !!hco

Amplifier
Keithiey 261, Pilo Amp. Mm[mmd]
El;m.lww%a Microwave Pulse Counter, 18GHz . ; g 614 El

General Radio 16504,

HP 1415A. Domain Reflectometer ledﬂ. T .

ses;éééa

1H

Network Analyzer s
HP 3575A, Phase Gain Meter, oum Dual Dispiays . .

HP 3581C, Seiective Level
HP 304A, Attenuator, !-ZCHZ 200 Waits .
HP&TMWM&:WM
HP 432A/478A, Power Mir., Cable, Mount,

g gazzzéé"

/$1,000 Tek DC504, Counter/Timer TMS00 ... . .
il ..$100 Tok DC508A, Counter, 1.3GHz Opt, 01 . .

HP 53344, 100MHz Universal Counter, HPIB .
HP 53354, Frequency Counter, 11 Digit
HP 5340A, Frequency Counter, 18GHz
I-ﬁ'-‘fmmcounhr 10Hz-4.5GHz LEDs

Fremmwcwnwr 10Hz-18GHz,

$1,400 Tek MAS01, XY Monitor Scope . .
$1,000 Tek P§020, Current Probe, Amp, Kit .

é Tek PB021, Current Probe, MHZ (new)
Tek P6045, FET Active Probe .

g8

..$1,600 Wavelek 750, Phase Meter

1538A, Strobobtic, . §300 ¥

General Radio 1538-P4, High Intensity Flash Capacitor .. $100 mDInIISL': Dm-nmmm
$200 Racal Dana 1992, Universal Counter, High Stab. HP1B .
M.

Tek DC503, Universal Counter Timer TMS00 .

... 5350 Tek DMS502, MWTM&OOMUUUIBIS}QM
.. $1,200 Tek FGS502, Function Generalor, .1-11MHz .

Wavelek 452, Filter, DlmlWl.o 1Hz-10KHz .

S0 Wavetek 7590A, FFT Spectrum Analyzer O-100KHz ...
Viaveok 8501 Pk Power Mot SO 185Gz .
‘Wavelorm Gen

Allleh 360011, Frequency Syn. 01-2GHz ........... §1,000 HP 8620C, MalnlBme: o2 iuihisiisabisiie $400
MMWMT BT et §1,000 HP B621B, RF Draw, with 883504, 8-12.4GHz, BE20C . . . $400
Ariter 10404, Meter HP B6220A, RF PlugHin, 10-1300MHZ . . ... o vevveunnes $500
OGNS vh e a T pele v A $1.200 HP 862228, RF Plug-in, .01-2.4GHz, Opl. 02, 04 . $1,200

AS210, Frequency C System ...$3,500 HP 86241A, RF Plug-in, 3.2-6.5GHZ . .. .... ... $400

Balco 811A, Frequency Analyzer (unused) . . .. $400 HP . AF Plug-in, B-12.4GHz . . . ... 400
1627A, Scope Caiib. ads ...... $1,000 HP B6260A, RF Plug-in, 12.4-18GHz . ... ... §400
Boonton 4200, Power Meter, wiDetector, 100KHz-18GHz . $800 Hp 862908, RF Plug-in, 2-18GHz wiScales . . .. §1,400
Boonton 428D, Microwatimeler 2MHz-7GHz .......... 86408, Signal Gen., 5-1024MHz Opt. 1,2, 3 52,000
Boonton 62A0. Modulation Meter, HP 86408, Signal Gen., 5-512MHz, OpL.3 ... .. $1,000
Ay PN e i o S HP BB54A, Signal Gen. 1 AMFM . ... 3500
Boonton 924, AF HP BEBOA/100, Synth. Freq. Gen. Mainframe . ... $850
Bruel & Kjaer 1612, Bandpass Filter HP 8660C/100, Synth. Freq. Gen. Mainkame . .. $1,200
Bruel & Kjser 2107, Fraquency Analyzer HP 86608/100, Synth. Freq. Gen. Mainframe . ... 800
Bruel & Kjser 2305, Level Recorder HP 868014, AF Plug-in, 110MHz . ...... ... 5250
, Frequency HP 886028, AF Plug+in, 1300MHz . ... .. ... 3600

T
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i Eé%é‘séé%ééﬁééhéﬁ%i%ikéé%

i
g

' ssaggaaassagégsggsszéééééz

s+ 3200 Tk TGS0Y, Time Mark Generalor ... ..
B443A Tr w Tek TM5006, Power Module Maintrame, 6
ool 1200 8 T rmmiwm;ﬁ or 48, 4,6 . nﬂg
BA44ATD50, Tracking Geneaior .. ............. K T B S g
o atars: Spactu Anyz.. Aulomali Pre-Selecto ... 3800 \w-Data 5110, Semiconducor Tesiar, Inout Circl . .. $250
HP 8482A, Power Sensor . $400 Wmﬁim Sweep/Sig. Gen. 0-500MHz -
HP B484A, Power Sensor ... ... .5800 WithMarkers ...........0ccioiiiieiiniiniinines
HP 85528, Spectrum Anyz., IF Section “$400 Wavelek 14, HF Sweep Gen. 000SHZ/1OMHz ... .. $200
HP B534, Spectrum Anyz. $2,000 Wavelek 145, 20MHz Pulsa/Function Generator $300
Wavetek 154, Programmable Waveform Gen.
T o L e 350

PHELPS INSTRUMENTS
2631 Hillside Ave., Norco, CA 91760 » 909-279-7347
www.phelpsinst.com

Write in 88 on Reader Service Card.
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800-432-3424

Fax: 415-341-8874
E-mail: metricsale@aol.com

Metric

Equipment Sales, Inc.

50 MHz
Frequency Counter

Caller ID / Computer
Interface

i Telephone
- Call Restrictor

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

Connects between a talephone wall -
jack and an RS-232 serial port

e .
24l buy your surplus ©

q\l\?

Scopes, Meters, Analyzers, Power Supplies, Signal
Generators, Counters, Recorders and more

Hewlett-Packard, Tektronix, Fluke, Dranetz, TTC, Anritsu,
Wavetek, Keithley, and more

Test & Measurement Instruments

Over 7000 Models « 6-Month Warranty
Save 30-90% ¢ 5-Day Free Trial

Write In 112 on Reader Service Card.

» All channels
» All functions (Parental Lock, etc.)
« Easy installation/removal *

* Does not ‘time-out’
¢ Operates in ‘dead’ units

A
Q\‘TF-EI’ (3
[é\vrﬂrﬂ?ﬁ g5

» Self contained / Non destructive

Converter can be returned to normal operation in a few seconds!

208-969-2088
908-541-6348
xtreme@parancia.com E-Mail
wwnw.parancia.com/ ~xtreme/ www

* Requires a one time desoldering of a 40 pin DIP chip, and soldering of a 40 pin DIP socket per converter.

B 8
O

ONLY
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Write In 178 on Reader Service Card.

mmpﬂnkﬂmar dial a number j§ |
that has n stored in memory

*Block Group® mode or, dial a
number that has not been stored in

the caller IDdatasent over | | on a 18x1 character LCD di
the phone line and sends it to your feature
PC{& in & pm-hnnnmd ASCIl

.':OMHzand dlsplmuntu?dl its

RS-232 Digital i
_ Input/Output
Give your

Ilnkw&uomdomm‘m
pmsrmu I
: be configured §
- |ndeuJ|ybfhpmum«LTum
on/off relays, triacs, etc. Respond to |

IR Remote Control
Receiver

[ TEST EQUIPMENT cont. |

POWER SUPPLIES: SORENSON, LAMB-
DA, HP, etc. $ CALL. BIDDLE 222060
DIELECTRIC TESTER (60KV) $ CALL.
ESTERLINE ANGUS MINISERVO Il
POWER SURVEY ANALYZER $ CALL.
FLUKE 335D, DC VOLTAGE STANDARD
$750. FLUKE 4265A PROGRAMMABLE
POWER SUPPLY $150. FLUKE 5200A AC
VOLTAGE STANDARD $1,500. FLUKE
5205A AC VOLTAGE STANDARD $1,500.
HIPOTRONICS 820-50 HV P/S (20KV,
50mA) $ CALL. HP 54200D DIGITIZING
SCOPE $1,000. HP 8620C SWEEPER
MAINFRAME (W/DIALS) $300. HP 86222A
RF PLUG-IN .01-2.4 GHz $400. HP 86230A
RF PLUG-IN 1.8-4.2 GHz $400. HP 86241A
RF PLUG-IN 3.2-6.8 GHz $400. HP B6260A
RF PLUG-IN 12.4-18 GHz $450. HP 3490A
DMM $100. HP 3495A SCANNER $100. TEK
465 SCOPE (100MHz) $400. TEK 7A13
VERTICAL PLUG-IN $150. TEK 7A26 VER-
TICAL PLUG-IN $100. TEK 7B80 TIME
BASE (400MHz) $100. TEK 7B85 TIME
BASE (400MHZ) $100. TEK PS503A DUAL
TRACKING POWER SUPPLY $125. FLUKE

KV/M, at 60 Hz). Ideal general detection tool
for both AC power and RF work $170 post-
paid. Atmospheric lon counter (digital)
reads both polarities 10-2,000,000 ions/cc.
(Atmosphere is typically 300-5000 positive
and 200-3000 negative. Depends on weath-
er, etc.) For the first time, under $4,000 for
a true ion counter! $480 postpaid. DC
Gaussmeter (digital) includes compact Hall
probe (.01-20,000 Gauss) and differential coil
probe (.01 milliGauss - 20 Gauss). Complete
$265 postpaid. All above have 1 year warran-
ty and include 9-volt batteries. Made in USA

B660A, $250; HP B6290A, 2-18 GHz, sweep

meters, phase meters, $2,500; Fluke 332B
voltage calibrator, $600; HP 33208, $400; HP
3330B, $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

FREQUENCY COUNTER: HP 5383A, $225.
HP 5326A, $425. HP 5328A/096, $525. HP
5328A/098, $575. HP 5340A, $1,200.
METERS: HP 3400A, $200. HP 3490A,
$195. Boonton 93A, $195. HP 334A, $3095.
Boonton 42CD/41-4E, $795. HP 3406A,
$395. HP 8405A, $600. Fluke B375A, $250.
Dana 5100, $295. Ballantine 3015, $150.
OSCILLOSCOPES: Tek 453, $295, Tek 455,
$350. Tek 465M, $450. Tek 475, $625. HP
1725A, $550. HP 1741A, $550. Tek 1106,
$150. GENERATORS: HP 204C, $125. HP
652A, $195. HP 8005B, $395. Wavetek
14BA, $695. URM25J, $175. Logimetrics
925/8125, $595. HP 8660A mainframe,
unused, $495. Wavetek 3000-200, $750.
MISCELLANEOUS: Systron/Donner spec-
trum analyzer, .01 to 12.4GHz (712-2A dis-
play + B09-2A tuning unit) $1,400. Fluke
407DR, $295. Tektronix Y-T chart recorder,
$195. Technical Services & Materiel, Gary
N6ZD, 408-385-0301, FAX 408-385-0261,
GaryN6ZD @aol.com VISA & MASTERCARD
cards accepted.

TEKTRONIX EQUIPMENT: 184 time mark

{ 5450A PROGRAMMABLE RESISTANCE  generator, $150; 109 pulse generator, $100;

) L[{’,f" STANDARD $1,500. Instrument Service 108 squarewave generator, $200; 130 LC

N ) 3 . 5 Laboratories, 680 Haines Avenue NW, meter, $200; 475A, 250MHz scope, $800;

it ;:\.\L Must be installed INSIDE one of the following: Albuquerque, NM 87102. 505-842-1107. 620 XY display, $250; dual 620 side by g;de.

s OAK Sigma 3D (3 button and full keypad) rack mount, $500; 834 video display, $250,

ce vl OAK Sigma 2000 ELECTROMAGNETIC DETECTORS, includ- 7603 3 slot frame, $250; 7904 500MHz 4 slot

. Lgb- TV/COM Sigma One (3 b ) ing Trifield® broadband meter (analog) frame, $500; 7834 400MHz storage frame,

( AL st reads field strength of 10-1000 V/M at  $500; TM5086, $200, TM504, $150; TM503,

‘Y u\ / TV/COM Cable Cinema 2001 100KHz 2.5GHz, also independently reads  $130; 7623, 7A26, 7A26, 7B53A, $650;
] magnetic (3-axis) and electric fields, below 7A11, $300: 7A26, $200, TA19, $150; 7880,
e All areas 100KHz. (0.2-100 milliGauss, and .5-100 $200, 7B92A, $250; C51 camera and back

for 7000 series scopes, $150; DM501A 4.5
dig DVM, $200, FG503, $300; R468 100MHz
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.

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

1 225 by Alphalab Inc., 1280 South 300 West, Salt Precision 3500 5-1/2 digit DVM, GR 1236 IF

Use the one that WORKS ! '2-4  $200 Lake City, UT 84101. Tel. 1-800-769-3754 Of  Amplifier, GR 1531AB Strobotac, ENI 300L
) S?:a.rse 3?;0‘;: e d;;ur‘lv' 5.0  $175 BG1HOTEBle. Cree CArky: Amplifier, FLUKE 1953A Frequency Counter,
y y T10-19 $150 HP 141T, 8555A, B552B, $2,000; HP 141T, HP 432A Power Meter plus cable, HP 435:&
20+ $125 85548, B552B, §1,800; HP 85538, $500; HP  Power Meter plus cable, HP 4288 Milli-

ammeter w/probe, HP 400F AC Voltmeter,
HP 400FL AC Voltmeter, HP 182C

Price perMODULE . Must be installed!N a converter. plug-in, $1,800; HP P532A, wavemeter 3 :
All pnP;s include UPS Ground shipping and C.0.D. tag. $150; Scientific Atlanta P"ngammahla’ Oscilloscope Mainframe, HP 652A T?_ﬁ;
Sorry, but we do not sell Sipma converters. microwave receiver, with digital phase gain Oscillator, HPBOSE signal Generator,

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 908-681-3229, 908-
681-3312 Fax, brian@kentronix. com E-Malil,
PO Box 2444, Farmingdale, NJ 07727.




*NOVAPLEX

The One-Stop Source for Cable Parts, Tools & Accessories

Only Novaplex Brings You So Many Great Low-Cost Converters

«parental control
sswitched AC outlet
“sleep timer

sremole confrol included
=quto,/manual fine-tune

Genturion

Introductory Offer! For o limited
fime only, 10-lot price is only:

NOVAVISION
Watch one channel
and record another

any - -

R 199
MILLENNIUM

Configure the vari-

ous option pack-
ages to suit your

needs @

10-lot:
Quality SA-Compatible Remotes

The New Centurion converter offers o number of powerful features:

«favorite channel memory
<hotferies induded
siumper cable included
sillustroted user manual
=LED display

Genturion

umy 835 place your orders soon—demand for the Centurion is high!

Panasonic TZPC 145 Converter
SA 8511-300 Converter

Units sold with wireless remate control & batferies
Feotures include: parental control (Panosonic only), lost
channel recoll, fovorite channel memory, sleep fimer,
thannel 2 or 3 available.

In quanifies of 10 or more,” $65

Panasonic TIPC 145 S 65
channel 2 or 3; 10-lot prices

SA8511 channel 3 8-lot: § 65

Also: Panasonic TZ - PC 175 Series Converter w/volume.
Topeases for Panasanic, SA and Jerrold (all models) also
avoiloble. Call for pricing ond availability.

Full Line of Jermold-Compatibles

Also ovailable:
Tocom, Hamlin,
Pioneer, and
Panosonic com-
potibles; all
prices guoted in
fhis od are:

10-lot
prices

SRC 8600A SRC475A (w/volume) ~ SRC175A

Operates 8500 on- Operates 8540 & 8590  Operates 8500-8590
screen progromming  series volume-control seties non-volume
converters tonverters converters

$6.25 $6.25 $5.75

Dozens of other items

Jerold- & SA-compatible fopcases with lenses from
Torx Bifs & Drivers (all brands) from
Capacitors (every voltage) at 1000Hot prices from

SRC075A
Operates oll beige
8500 series converters

$5.75

in stock!

$3.25
395
06

PIRC B2A
Operates Pioneer
8200 series converters

JRC450A JRC 5504 (w/volume)
Operates Jerold DRZ ~ Operates P, DPBB, DPY,
450 series converfers ~ DQN 5&7, Storcom VI,
& DL4 series converters

$5.75

IRC 3 (Zenith)
Operofes all Zenith
PM, PZ, ST series

$6.25 $5.75 $6.00

Call for guantity discounts!

Kester Solder 44 Coresize from  $8.45/roll
Jumper cobles (1,3 & 6 ft.) from .60
Jerold- & Sh-compatible bezels & lenses from .95

Call for your free catalog! NO DESCRAIMBLER SALES!

Call Toll-Free 8am-6pm PST S00-644-6682

Novaplex, Inc. 8818 Bradley Ave, Sun Valley CA 91352
FAX: 818/504-6522 COD, MasterCard, Visa, Credit Terms

Panasonic™, Jerrold™, Zenith™, Tocom™, Pioneer™and Scientific Atlanta™ are trademarks of their respective corporations and are not affiliated with Novaplex, Inc.
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a“-ea “Radio facsimile” is the

descr]ptive term for sending pictures and
weather maps over radio frequencies. You have
your choice of which radic bands you are going to
tune in for weather facsimile imagery. See Table 1.

To get started with any of these three weather
satellite reception capabilities, here are the easily
met requirements for your monochrome or color
computer:

IBM PC or truly compatible
MS-DOS Version 3.3 or higher
640K RAM, hard disk drive
Serial port, parallel printer
(optional)

Video display: Hercules, CGA,
EGA, VGA, or SVGA

If your present computer
runs rings around what we have
just listed, all the better and all
the faster. But what we just
listed could very well be found
in that old computer sitting in
the corner gathering dust. And,
by the way, that older
monochrome lap-top should
work just fine, too.

When it comes to the radio
receiver that's going to pull
these weather images out of the
airwaves, your choice will either
be a simple shortwave receiver
with capabilities for upper
sideband, or the other method
of pulling the signals direct from
orbiting or geosynchronous
satellites may require nothing
more than a simple maodified
scanner, or a scanner combined
with a downconverter.

So where do we go from
these analog signals over to
digital that your computer will
accept? A little A/D converter

sits inside the serial port
connector, and all of the
number crunching is

accomplished with a software
disk. We are not talking about thousands of dollars
for receiving weather facsimile, but rather only a
couple hundred dollars that could get your
computer on the air with a simple portable Radio
Shack shortwave receiver and the weather facsimile
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TABLE 1: RAD{O BANDS

ER WE

ATHER MAPS
ON YOUR PC

software stuff which also eomes with the A/D serial
port plug.

Unfortunately, this rules out that little portable
shortwave set someone gave you last year that
picks up Voice of America and WWV. If it doesn’t
have a beat frequency oscillator, or provisions for
single sideband, it won't decode the weather
facsimile signals. Portable sets with a beat
frequency oscillator for single sideband reception
include the Radio Shack DX-392, DX-390, DX-394,
and the Grundig “Yacht Boy.” You could also score
almost any kind of older plug-in shortwave set that
has a BFO to tune in worldwide weather facsimile
signals. Older sets don't feature digital tuning, so
stability and precise frequency spotting may be a
challenge. Newer ham sets with a general coverage
receiver all pull in weather facsimile signals on the
worldwide bands, loud and clear.

HIGH FREQUENCY 3 MHz-30 MHz

Powerful weather facsimile signals are beamed
out by more than 40 worldwide transmitting
stations. Serving the United States are these
powerful military and government transmitter sites
(see Table 2 for coast frequencies):

Kodiak, AK
Esquimalt, B.C,, Canada !
San Francisco, CA
Honolulu, HI (Navy)
Honolulu, HI (Government)

Guam Try tuning in any one of those frequencies I
Frobisher, Canada gave you for the East Coast, Gulf, or West Coast.
Boston, MA For those of you inland, all three should come in
Norfolk, VA loud and clear sometime during the day or night.

New Orleans, LA These stations are not necessarily transmitting 24
hours a day, but rather for a couple of hours straight
with two or three hours of dead air or CW in
- - between.

What you will hear is a twice-
a-second sweeping sound with
audio tones between 1400 Hz
and 2200 Hz; 1400 Hz will
make your computer read
black, and 2200 Hz makes it
read white. Everything in
between is shades of gray.

The undisputable weather
facsimile software guru is John
- Hoot of Software Systems
Consulting, San Clemente, CA; 714-
498-5784. It's a family-run business,
and John and his wife, Lala, live and
breathe weather facsimile and digital
communication modes. Their PC HF
facsimile 7.0 plus sells for $129.00, and
gives you everything you need to pull in
weather charts, satellite images, wire
service photographs, decode Morse
Code, radioteletype, NAVTEX, and ham
and marine telex over radio modes. The
product includes a frequency shift
key demodulator, 9 dB-25 dB adaptor,
computer software, instruction manual,
worldwide broadcast schedule including
frequency and times(!), and even a
tutorial audio cassette where Big John
will sooth you through the hook-up and
ultimate reception.
Just keep your portable receiver or
antenna away from the computer — if
you get them too close together, the
noise out of the computer can wreck
high-frequency reception. Try the radio
outside first, or with the computer off,
hundreds of additional frequencies throughout the | tune into the weather facsimile signals, and then
world for their own regional broadcasts. stand by.
These powerful transmissions are so strong
that you can pick them up with a portable
shortwave receiver in the upper sideband mode.

This is just for the United States. There are

- Satellite imagery
- Surface weather analysis and pressure systems
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«Surface weather prognosis for 24 and 36 hours
« Extended surface prognosis for up to five days
+Ocean wave analysis, including height and
direction
«lceberg analysis, or water temperature zones
-Low and high pressure systems, 500 millibar
readout
- Hurricane tracking
It takes about 10 minutes for a complete
picture to form up on your screen. But when it
does, you will be impressed. The imagery and
weather charts are seldom more than a couple of
hours old.

REAL-TIME LOW-
EARTH OREBIN
SATELLITE IMAGE

Low-earth orbit (LEO)
satellites circle the earth from
north to south, passing over
the poles at altitudes between
300 and 500 miles up. This
orbital pattern allows the earth
to turn under the satellites as
they sweep around the earth.
The pattern allows the satellite
to map a strip of the earth a bit
further west on each pass.
Each satellite images the entire
planet twice a day. LEO images
are transmitted to earth on or
around VHF/FM frequency
137.5 MHz. A relatively simple
omnidirectional antenna and a
scanner radio could allow you
to decode this imagery as the
satellite passes overhead twice
a day.

The satellite
computer is both infrared and visible light. The
images are high resolution, and a typical pass will
offer an image covering 2500 x 1500 miles. Stand
outside and wave — you could just about see
yourself.

Presently, there are four NOAA satellites

transmitting from low-earth orbit, and one Russian |

image you receive on your j

E 2: COAST

FREQUENCIES

over the horizon, goes

overhead, or to either

o mthies side of you — and then

== 55, | disappears over the

other horizon. There is

also a 137 MHz

quadrifilar antenna

that's available for

around $150.00, and

this really does the job

nicely. It looks like an

egg-beater on your roof.

But what the heck, your

nelghbors have probably already

given up on your radio hobby. If

you need a wideband scanner

receiver, that too can cost up to

$150.00. A turn-key system

would be $500.00 where all you

need is your computer and some

sort of alibi as to what in the
world that is on your roof.

The polar-orbiting satellites
won't give you Weather Bureau
charts. What you are receiving is
realtime directly from the
satellite. You won't even receive
satellite state lines, because the
last time | looked from space,
state lines weren’'t visible.
However, your computer with the
John Hoot program can
calculate the satellite orbit,
calculate time and your place,
and re-insert the lines of every
state in the union.

can talk with John and work up a package that will
fit what you already have in your lap-top or fixed
computer.

You will also need a ground plane antenna with

an additional ground reflector one-quarter |
wavelength below the feedpoint. This creates an |
overhead reception pattern, and increases the |

|

capabilities to hear the satellite when it comes up

| snow. For boaters,
| temperature colors, too.

Polar-orbiting satellite imagery
is so detailed and so good that a
color computer can even show
areas of cold and warm, dry and wet, and rain and
it will also show water

1691 MHz

Here is where your local television weather

| forecaster tunes in to display weather maps on the

satellite transmitting with two standby
units. The Chinese have previously had
two such satellites, and expect to launch
another shortly. This gives
approximately 10 or more passes that
you can receive EVERY DAY!

If you have a scanner, tune into
137.5 MHz, and see what you hear. You
will get a morning pass, and an
afternoon pass that will last about 10
minutes. You will hear a rapidly fast
sweeping sound, and this is a
combination of wide-band FM at around
35 KHz-42 KHz, with audio frequency
shift keying to develop the satellite
imagery on your computer screen. A 3
KHz Doppler shift will occur as the
satellite is approaching you, and then
turn into zero KHz at overhead, and a -3
KHz Doppler shift occurs as the satellite
travels away and over the horizon. This is
why wider bandwidths within your
scanner IF are required to capture this
relatively wide signal. Removing one of
the filters in the scanner section is a
good way to open up the IF section.
John and Lala Hoot can give you details
if you are getting one of their 137.5 LEO
systems. The polar-orbiting software and
demodulator is a little bit more expensive
than the high-frequency set-up, but you
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evening news. Geostationary satellites are parked
along the Equator, and they relay earth imagery
from the National Weather Service. These satellites
transmit in the S-band microwave region at 1691
MHz, and send a complete image every five
minutes.

The National Weather Service gives us an
exciting one hour of programming, five minutes a
picture, with 12 views of the entire globe every hour.
In one five-minute slot, you are looking down at the
United States. Next shot, you're looking down at the
Red Sea. Next shot, you are over Africa, and next
shot, you are down at South America. If you're
interested in viewing worldwide weather from space,
this is the place to be.

You get about three shots an hour of the United
States. This satellite imagery is only a few minutes
old, and you can capture hourly shots and create
your own nighttime news weather report in live-
action, freeze-frame progression.

The images also include state borders, latitude
and longitude lines, and country borders. You have
up to three GOES (geostationary satellites) to
capture with your loop Yagi antenna system. | like
GOES 8 at 75 degrees west because it gives me
terrific shots of all of the United States. GOES 9 at
135 west is a little too far off the coastline to let me

see what's happening on the East Coast, but try it |

and see if you like it.

You will need a loop Yagi to tune in the 1691
MHz satellites. You don’t need a dish. But if you
have one, try it. The loop Yagi gives you a couple
degrees “fudge factor” so you don’t have to be right-
on. But you need a clear shot at the sky without
trees, buildings, or your neighbor's house in the
way. But these are up relatively high, similar to your
direct satellite television dish orientation, so you

Weather Satellites
Frequency Satellite Country
137.300 Meteor Russian
137.400 Meteor Russian
137.500 NOAA 10/12 American
137.620 NOAA 9/11 American
137795 FENGYUN China
137.850 Meteor Russian

: shouldn t have a problem. Your ioop Yagi doesn’t

need to be real high on the roof — | keep mine
down low so the neighbors won't see it.

The expensive part of GOES reception is the
downconverter that takes 1691 MHz and
downconverts it to 137.5 MHz to use with the
same scanner you are tuning in the polar
orbiting satellites. The loop Yagi antenna is
around $135.00, and offers 20 dB gain on a
boom length of 110 inches. It doesn't quite
compete with the slightly more expensive dish
antenna, but 20 dB gain gives you plenty of
signal to work with.

Now make sure you are sitting down. The
1691 MHz downconverter costs a lot. $575.00.
But you can’t do without it unless you have one of
those Kenwood or ICOM several-thousand-dollar
receivers that make it all the way up to 2000 MHz.
The downconverter mounts out of the way, close to
the loop Yagi, and squirts out signal at 137.5 MHz
for easy geostationary satellite reception.

GET STARTED NOW

| suggest starting with high-frequency
reception. If nothing else, put down Nuts & Volts

|
|
|

and listen to the rhythmical sweeping sounds on
HF, and imagine everything that you could see on
your computer. Then start out tuning in HF weather
imagery from powerful shortwave stations. Then
graduate up to polar-orbiting satellites for a close
look at exactly WHERE you are. And then if you
really get into this, go for geostationary satellite
reception, but don't throw out the HF Receiving HF
weather facsimile really gives you the best of all
worlds centered on East Coast, Gulf Coast, or the
West Coast of the United States. MV

DECEMBER SPECIAL

CURTIS KEYER
KIT SPECIAL
SAVE $15.00!

COMPLETE KIT WITH

TONE / WEIGHT AND

SPEED METER

OPTIONS ... $56.15PP

VIBROPLEX KEYERS & BUGS.

CODE PRACTICE OSCILLATOR KIT

AS SEEN IN NOW YOU'RE TALKING! PC BOARD IS

ALSO KEY. INCL. PARTS & MANUAL ........ $22.95 PP

SMART BATTERY CONTROLLERS

FOR GEL-CELLS OR LEAD ACID BATTERIES

SPECIAL NEW PCMCIA :
SRAM & FLASH CARDS

Grid made by Fuji Elec. 1 Meg SRAM
cards. Will work with most PDA &
Laptops with PCMCIA socket. All sizes
are uncompressed, Sample compatibility
list: HP 100LX & 200LX, Tandy Zoomer,
Zaurus 5SXXX, Apple Newton, Etc.

T | Meg SRAM $34.95 Ea ¥%

New! 5 Meg, 10 Meg, 20 Meg PCMCIA

ZO=-MZZON

20877

UG-21B/8913......

The RF Connection

213 North Frederick Ave.
Suite 11NV
Gaithersburg, MD USA

Complete Selection of MIL-Spec Coax, RF
Connectors and Relays

UG-21B/U N Male for RG-213/214 ...
UG-21D/U N Male for RG-213/214

N Connectors for 9913/Flexi4XL/9096
.$5.75 PinsOnly....... $1.50

| TEST EQUIPMENT cont. |

GENERATOR SALE. Hewlett Packard
8614A, .5-2.4 GHz $200; HP 8616A, 1.8-4.5
GHz $175. Ailtech 360D11 opt 3 frequency
synthesizer $300; RF 360180E1 plug-in
$225, PM3602 CW/PM/FM modulation plug-
in $150. All in excellent working condition.
Tektronix PG-502, 250MHz pulse generator
$300; PG-508 pulse generator $400.
Interdesign Model 1101 pulse generator $35.
Fluke 6011A opt 01, 05, 07 signal generator
$675. TIMS, Hewlett Packard 4940A, mint
condition $400. TTI LED display SEND/REC
test sets Models 1120 $250, 1122 $200, mint.
Polarad signal generators Model 1106EN
w/1020T 1.8-4.4 GHz complete with acc. and

.. $5.00

1107220 VAC 50/60 HZ. 6V, 12-14V, 24- 28V. 1/2 -
1 AMP KIT OR 5 AMP KIT. ORDER A BASIC UNIT.
ADD THE OPTIONAL TRANSFORMER KIT, LO-VOLT

METAL ENCLOSURE.

SMART SOLAR CONTROLLERS

1/2 -3 AMP KIT OR 6 AMP KIT.

CAN BE USED WITH AC BACKUP
BATTERY GUARD KIT.....$61.20 PP
PROTECTS LEAD ACID BATTERIES BY PREVENTING
EXCESSIVE DISCHARGE WHEN THE POWER IS
ABSENT. GREAT FOR SOLAR SITES AND RV's.

MARCONI ANTENNAS
40 M. APPROX. 33.5' OVERALL. $36.20 PP
20 M. APPROX. 64' OVERALL. Sﬂb 20 PP
160 M. APPROX. 130 OVERA

JADE-POLE AHTENIIAS
2M-400 MHZ DUAL, 220 MHZ, 6M.
PORTABLE OR FIXED STATIONED

00 JADE PRO (523-3776)

SEND FOR FREE CATA OG

JADE PRODUC
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Flash Cards. All flash cards have industry
standard ATA interface.

5 Meg Flash Card 5V Write/5V Read
(40G3166) (100,000 Write Cycles)
(Manufacturer IBM Corp.) 579-95 Ea.

10 Meg Flash Card 5V Write/5V Read
(SDPS5-10) (200,000 Write Cycles)
(Manufacturer Sundisk Corp.) SZ 19.95 Ea.

20 Meg Flash Card 5V Write/5V Read
(40G3168) (100,000 Write Cycles)
(Manufacturer IBM Corp.) S319.95 Ea.

30-Day Guarantee on all items

Reboot Electronics, Inc.
P.O. Box 1065
Maywood, NJ 07607
Phone/Fax 201-457-1980
E-MAIL: reboot@carroll.com

UG-21D/9913......34.00 Extra Gasket... 50

Amphenol 83-1SP-1050 PL-259 ... :
UG-176/U Reducer RG-59/8X ... .25 or 5/$1.00
UG-175/U Reducer RG-58/58A. .25 or 5/$1.00
J&I Silver Teflon PL-259 MIL-Spec

3. 250r 101510 00

MIL-Spec Coax Available (Teflon, PVC 11A)
Certified CQ Flexi 4XL811A (Flexible 9913)

New Product: International's 9096-2A Low
Loss RG-8 Size, Stranded Center Conductor
Same Specs As 9913. .... .70/t or $59.00/100f

Also New: RG-8X Clear w/UV Jacket 98% Cu
Intro Price ... $14.00/1001

Call for Specials of the Month

Full Line of Audio Connectors for lcom,
Kenwaood, and Yaesu

8 Pin Mike Femnale....................c.ocoovnnn
8 Pin Mike Male Panel ...
13 Pin DIN for Kenwood
8 Pin DIN for lcom.......... y
B Pin DIN for Kenwood .........................

Prices Do Not Include Shipping

Orders  BO00/783-2666
Info  301/840-5477
FAX  301/869-36B0

Write in 133 on Reader Service Card.

Write in 181 on Reader Service Card.

manual $165. Model 107E-FT 3.7-8.4 GHz
$150, Hewlett Packard 86242A, 5.5-9.0 GHz
AF plug-in $325; 86260A 12.4-18 GHz $375.
5257A .5-18 GHz transfer oscillator $250.
6406A comb generator $275. Interface
Technology RS-648 timing simulator & word
generator complete with all manuals $150.
Psitech Plus 707-745-4804.

TEST EQUIPMENT Sale: HP 3586B selec-
tive level meter, $1,000; Behiman
Engineering UPS10-11B6 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-SB 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 5SMHz
std. osc., $700; Fluke 4265A binary program-
mable power supply 0-60 V, 1 amp, $300. A-
Comm Electronics 303-290-8012.

SPECTRUM ANALYZERS: Tek 7L13 1KHz-
1800MHz, 30Hz RBW $1,750. Tek 7L5/L3
20Hz-5MHz $1,400; with tracking generator
$1,900. HP 3580A S5Hz-50KHz, 1Hz RBW,
adaptive sweep, tracking generator: $790
(mech), $1,250 (LED). Tek TR 503 tracking
generator $975. Excellent condition, warran-
ty. Pepper Systems, 214-353-0257.




OWN YOUR EQUIPMENT AND SAVED
' ZENITH 1pe 5 pes 10 pes 15 or more ‘
$T-1000 $ 215 $175 $ 165 Call
‘ $T-1600 $235 $195 $175 Call .
AS.
0958 $ 295 $ 270 $ 260 Call
0068 $ 310 $ 285 $ 275 Call
‘ ADD-ONS '
PIO-FTE $ 140 $125 $ 110 Call
' RFT $130  $1s  $95 Call ‘

REPLACEMENTS FOR OTHER MAKES & MODELS AVA

! : L
CONNECTION

"1-BBB-83-CABLE

Write in 70 on Reader Service Card.

TEST EQUIPMENT Sale: Tektronix 4658
100MHz scope, $500; EIP 371 18GHz
counter source locking, $1,500; HP 5004A
Signature ana., $200; GR1650A RCL bridge,
$250; HP 4260A, RCL bridge, $250; HLI
3701 communications test system, $200;
Catel FMRX, FMTX modules and supplies,
American Photronics RL-5000 Ethernet
expanders, $100 ea.; Fluke 2300A scanner,
$150; Fluke 2030A printer, $150; Cabletron
TDRS5000, TDR, $650; HP 5328A 500MHz
counter, $300; HP 355C, $100; HP 355D,
$100; HP 8709A synchronizer, $200; HP
214A power pulse gen., $250; HP 222A pulse
gen., $200; Quantech 304TDL wave ana.,
$250; Phillips 6672 GHz counter, $600;
Polarad 1107E sig. gen. 3.7-8.4 GHz, $250;
noise comm. NC6101 noise gen., $150;
Photodyne 1950XR fiber optic attenuator, 0-
70dB, $200; Tektronix 146 NTSC test signal
gen., $500. A-Comm Electronics 303-290-
8012.

TEK SCOPES 465M 100MHz scope, $295,
TEK 465 100MHz scope $395, TEK 454,
150MHz scope $195, ALL IN GOOD WORK-
ING CONDITION. TEK 7A26 plug-in $75.
ISA, PO Box 6955, Laguna Niguel, CA
92607. 714-488-0010, Fax 714-488-0299. E-
Mail: sklar@cerfnet.com

TEST EQUIPMENT SALE: Wavetek 2002,
$750; Wavetek 145, $275; Wavetek 146,
$350; Wavetek 142, $150; Racal Dana 1992,
$550; Narda couplers $35 ea.; Fluke meters
starting at $50; Boonton 250A, $200;
Ballantine 323, RMS meter, new, $100;
Boonton 71A capacitance meter $200; Cohu
351, DC std., $200. Coppes Electronics, 520-
760-7780, 520-432-2928, Fax 520-432-1229,
Visa, MasterCard accepted. 30-day warranty.

CALIBRATION STANDARDS: Fluke 51008/
03/05 $3,995; Fluke 515A portable AC stan-
dard $1,095. Hundreds of other instruments
for calibration available. Call 1-800-435-1516.

POWER SUPPLIES: Lambda LMG5-OVM-R,
5V, 80A, metered, $150; HP 64338, 0-36 V,
0-10 A metered CVCC, $400; HP 62688, 0-
40V, 0-30 A CVCC 220VAC in, $700.
Lambda LGS5A280VR, 28V, 10A, $100;
Lambda LK343-FM, 0-36 V, 10A 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-
8012 Fax 303-290-8133.

NEW, USED Hewlet Packard HP-IB cables
from $5. Call Psitech Plus 707-745-4804,
fax 707-747-5277.

WANTED: MEASURING & Test equipment,
microwave compeonents, 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.

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

You Get All 6 Publications!
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alk into the computer books sec-
tion of any bookstore today and
there will be dozens of titles on

developing applications
software distrib-
uted over the World Wide =il
Web. Java was cre- g

ated by Sun

Microsystems, and
is touted as the language
that will break Microsoft's stran-

glehold on the software industry by mak-
ing operating systems irrelevant and allowing
people to “rent” software (or “applets” as they're
called in Java-speak) over the Web instead of
buying it. Learning Java is the cool thing to do if
you're a software developer, and a lot of industry
savants predict that a knowledge of Java is soon
going to be essential for any software developer.
And a lot of venture capital is flowing into new
companies developing software applications and
tools based on Java.

Unfortunately, all the excitement about Java
is largely hype, bunkum, and hoocey. Java is a
long way from being a “must know” language like
C, and the vision of a glorious, Microsoft-free
world of Web-based computing might turn out to
be as accurate a picture of the future as the old
“The Jetsons” television series. For a lot of rea-
sons — detailed in the sidebar accompanying this
column — all that effort people are spending
learning Java in order to do Web-based programs
might turn out to be largely wasted,

However, Java has a little brother, known as
JavaScript, that shows promise of being far more
useful than Java itself. Microsoft also thinks
JavaScript is a good idea, since it is rushing out a
similar product of its own called VBScript. If you
think there’s a future in making applications soft-
ware available over the Web, forget about learn-
ing Java. JavaScript and possibly VBScript are
really the ways to go.

Making HTML Less Dumb

The standard “language” for creating Web
pages is hypertext markup language (HTML). |
put the word “language” in quotes for a reason:
HTML really isn't a programming language; it is
more like the codes used for years with typeset-
ting machines. HTML is brain-dead compared to
a minimalist programming language like BASIC.
HTML describes how a document will look on a
PC monitor — type fonts, type sizes, colors,
where images will be displayed — but that's
about it. About all the interactivity you can find in
an HTML document are hotlinks to other pages or
\Web sites.

If you're going to make a Web page do much
more than sit and stare at users, you need
something more than HTML. ;

Is Java the answer?
While | feel Java has
been oversold, e
it is also oA

Java, the hot new language for

serious pro-
gramming lan-
guage suitable for a wide
range of development tasks.
You can include links to a Java pro-
gram in a HTML document, and that Java pro-
gram can be just as powerful and complex as
anything developed using a language like C++.
But that points out Java’s main weakness: Java is
about as difficult to learn and use as C++. To do
something useful in Java takes time and effort. It
also requires a level of programming skill that
most Web page developers do not possess.
This is where JavaScript and VBScript enter
the picture. As their names imply, they are script-
ing languages — like Macromedia Director's
Lingo and Asymetrix Multimedia ToolBook's

World Wide V

Java’s Little

OpenScript — rather than true programming lan-
guages. By definition, a scripting language is
used within another application (HTML, in this
case) to extend its capabilities. A scripting lan-
guage is more limited than a stand-alone lan-
guage like C++. This means you can't do as much
in JavaScript as you can in Java. However,
JavaScript (and VBScript) lets you easily include
a wide range of interactive capabilities in Web
documents.

The programs developed with JavaScript or
VBScript are embedded within the file for an
HTML document, like text or graphics. Both allow
you to create programs to communicate with the
user via message boxes, accept user input and
evaluate it, perform common mathematical oper-
ations, manipulate strings, cause operations to be
performed at specified times, and to display text
in different ways (such as blinking text). In effect,
JavaScript and VBScript turn HTML into a real
programming language for the Web.

About JavaScript

JavaScript did not begin life somewhere in
Sun Microsystems, the originators of Java.
Instead, it was originally developed by Netscape
Communications as a scripting language for use
with Web pages viewed with its Web browser.
When Sun approached Netscape about using
Java with the Netscape browser, Netscape decid-
ed, with Sun’s blessings, to make its scripting lan-

guage conform to most of the major spec}
ifications and practices of Java. However,
JavaScript is a clearly separate language
than Java instead of a subset of it.

One big difference between Java and

JavaScript is that Java is compiled while
JavaScript is interpreted. Java programs
exist as native code on a remote server,
and that code is downloaded to your PC
when you use a Java application. In con-
trast, the lines of JavaScript code are con-
verted, line by line, by your PC into its
native code. This has two big effects. A
compiled program uses less memory than
an interpreted program, so a JavaScript
application will take longer to download
than the same application written in Java.
Compiled programs are “ready to run™ when
downloaded, but interpreted programs must be
converted into source code after being down-
loaded. This means a program written in Java will
execute faster than the same program written in
JavaScript. Another big difference is that
JavaScript programs can only be run from within
a HTML document. Java programs can be includ-
ed within a HTML document or accessed from a
HTML document, but Java programs are fully
independent of HTML or a Web browser. If you
were so inclined, you could distribute the exe-
cutable file produced by a Java compiler on a
floppy instead of the Web.

Since JavaScript programs are executed
“inside” the Web browser, the Web browser must
be able to interpret the JavaScript instructions.
The Netscape 2.0 (and later versions) Web
browser supports JavaScript, and Microsoft has
included JavaScript support in its new Internet
Explorer 3.0. Given the growing use of JavaScript
on the Web, | expect the vast majority of Web
users to be using JavaScript-enabled browsers
by mid-1997. But to be safe, always place
JavaScript programs inside HTML comment tags.
Otherwise, all the lines of the JavaScript program
will be displayed by a browser that doesn't sup-
port JavaScript. Not only will this be annoying to
users, but you'll disclose your code to anyone
who wants to copy it!

But don't forget the really big difference
between Java and JavaScript: JavaScript is a
heckuva lot easier to learn and use than Javal

JavaScript is object-based, but not object-ori-
ented. This means JavaScript comes with a set of
pre-defined objects for you to use, but your abili-
ty to define your own objects is limited (if you
need to create custom objects, you really should
use Java). The “top” object in a HTML/JavaScript
file is the document. The next level down is the
form. Each form can contain other objects. The
third level of objects include buttons, check
boxes, radio buttons, scrolling lists, text boxes,
and various hyperlinks. JavaScript also includes
features for math operations (finding sguare
roots, generating random numbers, etc.), setting
document colors, checking passwords for docu-
ment access, keeping track of URLs visited,
string manipulation, and other useful tasks.

Objects have “properties” and “methods”
associated with them. The properties of a docu-
ment object include its name, the color of its text,
the color of its background, and lists of all forms
and links contained in the document. You can set
or alter an object’s properties with JavaScript.
Methods can be thought of as what an object is
capable of doing. Among the methods of a docu-
ment object are opening and closing of the docu-
ment. Methods are activated through JavaScript.

JavaScript recognizes several user events,
such as clicking on an object with the mouse,
moving the mouse cursor over an area, or /
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selecting text on a page. JavaScript lets you write
“handlers” to respond to these user events.

- JavaScript includes several control state-
ments, including the while, for, if/else, break, and
-continue constructs. JavaScript has only one data
type for variables, meaning you can stick inte-
gers, real numbers, or character strings into the

tmna] (e >, atc)symbols
The Competition: VBScript

After the atltack on Pearl Harbor, Japanese
Admiral Yamamoto is reported to have said that
he feared Japan had awakened a sleeping giant
and filled it with a terrible resolve. In the case of
the Web, Microsoft was the sleeping giant that
received a wake-up call from Netscape and Sun.

When Netscape’s Web browser and Sun’s
Java language exploded on the scene in 1995,
Microsoft was caught flat-footed. However,
Microsoft was no stranger to scripting and script-
like languages. Its Visual Basic (discussed here a
few columns ago) has always had strong similar-
ities to a scripting language, and Visual Basic for
Applications was the scripting language for such
popular Wmdows apphca!aons as Word and

same variable name. It also includes the usual
math operational symbols (+, =, /, eic) -and rafa-"

Excel. It was not surprising that Microsoft decided
to go with a subset of Visual Basic for its scripting
language.

Like JavaScript, VBScript is an interpreted
language operating within a supporting Web
browser. And that's where things get really inter-
esting. Microsoft's Internet Explorer supports
VBSecript, and Microsoft has licensed JavaScript

for use in updated versions of Explorer. At the

time this was written, however, the more popular
Netscape browser (including the newly released
version 3.0) supports only JavaScript.

VBScript is based more upon functions than
objects. In JavaScript, you use an object’'s meth-
ods to get something done, while in VBScript you
use a function to do something to an object.
VBScript uses far more of the built-in components
of Windows, like message boxes, than does
JavaScript. In fact, if you already are familiar with
Visual Basic or Visual Basic for Applications, you
already know most of the elements proposed for
VBSeript.

Proposed for VBScript? That's right! At the
time this column was being written, Microsoft still
had not finalized the exact functions and state-

‘ments that would be part of VBScript. This dis-
cussion of VBScript is based on the latest beta of

the VBScript specification; few (if any) changes

. not.

- square roots, exponentials, etc.), string manipula-

are expected in the final version.

Like JavaScript, VBScript has only one data
type for variables that can be used to hold any
type of data. (If you're familiar with Visual Basic,
this is the variant data type.) VBScript includes a
complete set of arithmetic, relational, and logical
operators identical to those supplied in Visual
Basic. Control statements include iffthen/else,
do/until/while, while/wend, and for/next. VBScript
lets you write procedures and “subs” — indepen-
dent sections of code referred to by name — that
can be executed when needed. A procedure
returns a value when executed, while a sub does

As befits a largely function-based langi.lage,
VBScript includes a large number of functions for
such tasks as math (calculating logarithms,

tion and editing (for example, removing leading or
trailing spaces from a string), data classification
(determining if a variable has been initialized or
contains an array), data conversion (converting a
Boolean value into an integer, for example), and
communicating with the user (displaying mes-
sage boxes to get user input or to alert users of a
situation). The latter functions use the same
Visual Basic element codes that allow you to add
different buttons (such as OK, cancel, yes, no,

ils There Really A Future In Web-Based Computing? S s i R e e e S Sy

Everybody hates Microsoft. Heck, even Bill Gates probably hates
Microsoft too, although not as much as the executives at Sun, Oracle,
Netscape, or other competitors. If you've read much about Java, Web-based
computing, or proposed low-priced “network computers” that will only use
software downloaded from the Web, one common theme runs through the
| publicity surrounding them: Web-based technologies will break Microsoft's
grip on the software industry and finally put Bill Gates in his place.

| have no objection to putting Bill Gates and Microsoft in their places
(wherever those places might be!). | understand why competitors hate
Microsoft. But hatred is an emotion that blinds people, and even companies,
to logic and common sense. It's easy to see why competing software com-
panies would be delighted to see Web-based computing triumph, yet the
|| only intelligent rationale for any business strategy is to offer things that cus-
| tomers are willing to pay for. By that standard, Web-based computing has
| quite a few problems that must be solved before it can be anything other
| than a p1pe dream.

. Let's start with an obvious problem: the Web is too slow to deliver any-
| thing big in a reasonable time frame. If you have a 28.8 modem, you have
| probably discovered that it seldom perks along at anything like that speed.
| Line noise is one big restraint, and an Internet link is only as fast as the slow-
| est node between you and the server. Cable modems and other solutions
| (ISDN, etc.) offer real promise of speeding up things, but it will take some
| time before most Net nodes and servers are equipped for faster throughput.
| For the next three or four years — at least — the speed necessary for time-
| efficient delivery of software at a cost competitive with floppies, CD-ROMs,
etc., just isn't going to be available.
; Firms like Oracle have been promoting “network computers” (NCs) for
|| Web-based computing. These systems will be low cost (under $500.00) and
| designed to work strictly with the Web. (In fact, they won't even have a hard
| drive.) Even IBM, the same company that brou g¥ut you the PCjr and the
MicroChannel bus, has announced a $700.00 NC without a floppy drive or
hard disk. But is there a demand for NCs, and how practical would they be?
: The price of fully configured Pentium multimedia PCs has now dropped
to under $1,000.00. Such PCs can access any Web-based application, plus
can use software distributed on floppies and CD-ROMs — and you can cre-
ate your own custom software using something like Visual Basic or Delphi.
If you find interesting software or other materials (like audio or graphics files)
on the Web with your PC, you can download and save them to your hard
| drive. That's not possible with a NC without a hard drive. Given the shrink-
ing price differential between NCs and full-blown PCs, how many people will
opt for a less expensive, but much less versatile NC?

| also have my doubts as to whether it's possible to achieve acceptable
performance with an NC as cheap as $500.00. All good software today has
one thing in common: lots of memory (either in RAM or on a hard drive), is
required. Take a look at the size of the files for any good word processor,
spreadsheet, graphlcs etc., applications program. Notice how often your
hard drlve has to do a read" operailon when usmg such appllcatlons If such

software is delivered over the Web, how much RAM will an NC need? (The |
last time | checked, memory was much cheaper in magnetic rather than
semiconductor form!) Unless we're talking about NCs with 64 megs of RAM
(and then we're not talking about a $500.00 NCI!), a lot of “reads” and
“writes” over the Web will be necessary . . . and that will take a lot of time
with today’s data transfer rates. Can you imagine the time it would take to
spell-check a lengthy word processing document over the Web using a 28.8
modem?

Viruses are a big worry with any software obtained on-line. The devel-
opers of Java claim that it will be impossible for viruses to infect any soft-
ware developed with Java, nor could anyone break into Java servers and |
databases. | certainly hope this is the case. However, | wouldn't bet my life
on this being true. | have too much respect for the ingenuity of hackers.

Data security is another big issue. Let me put it this way: how comfort- |-
able are you at the prospect of having sensitive information — like your
income tax returns, love letters to your boyfriend and/or girifriend, confiden- |
tial business documents, your medical records, etc .— residing on a distant ||
server so they can be available to hackers or unscrupulous server adminis-
trators? Can you imagine what it would be like to discover someone had ||
trashed your income tax records stored on a Web server? And Web and Net
service providers have been known to go down without warning for hours,
which could deny you access to your files at critical times. :

How cheap will Web-based computing really be compared to existing |
PCs? In addition to Web access fees, it is likely that some sort of software |
“rental” fees will be imposed (how else will developers make any money?) |
and that data storage fees will be charged users by servers. Even if such |
charges are modest, they could quickly add up if you are a heavy PC user.

And let's don't forget mobile computing via notebook PCs. To have a
Web-based notebook computer, you'd have to have some sort of built-in cel-
lular telephone capability and cellular charges added in. And how practical
would such units be in places where cellular telephones can't be used, such
as aboard airplanes or inside some buildings?

In a way, Web-based computing makes me feel young again. It takes
me back to the early 1970s, when | first got involved with computers and
everyone used a dumb terminal connected by modem to a distant main-
frame. The personal computer revolution was spurred in part by a desire to
be free of the same problems — like data storage fees, security concerns,
slow data transfer, access problems, etc. — that Web-based PCs have no
answers for. And what are the real advantages of Web-based computing for
average users instead of Microsoft's competitors? What could you do better
in a Web-based computing environment than you could with existing PC
technology? To be honest, | can't think of a single thing. Can you?

| think there is a big future in developing applets for Web pages, whether
in JavaScript, VBScript, or Java. But the notion that Web-based computing
is going to completely replace, or even significantly affect, the existing appli-
cations software business is daft. Anyone who claims differently is a fool, a
liar, or both.

I can t wait to see the rnall I gel asa result of that Iast paragraph'
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and retry) to message boxes along with such
graphics as stop signs, an exclamation point
inside a triangular yellow sign, and a question
mark inside a balloon. ;

Unlike JavaScript, you cannot create your
own objects in VBScript. You can manipulate
standard HTML objects like documents and but-
tons in VBScript, however. But VBScript does
have one powerful advantage over JavaScript: it
can use ActiveX controls.

The Wild Card: ActiveX Controls

In a previous column, we looked at using
“custom controls” in Windows programming. A
control is just another way to refer to an object in
Windows. Controls can be thought of as “software
ICs” that can be plugged into the Windows
“breadboard” that determines how objects com-
municate and interact with each other. Windows
itself is nothing but a huge collection of controls.
Controls range from the simple (a scroll bar) to
complete spreadsheets and word processors.
Controls can be developed with high-end
Windows programming tools like Visual C++ and
Delphi.

Controls were introduced in Windows 3.0,
and 16-bit (.VBX) controls quickly became popu-
lar with programmers; 32-bit controls (.OCX) are
used with Windows95/NT platforms and 32-bit
versions of Visual Basic, Visual C++, Delphi, and
other development tools. A thriving industry has
grown up around creating custom controls. If you
need a certain function — like a spinning text field
or a password feature giving different levels of
access to data — the odds are good that there is
an .OCX control available to do the task. Instead
of writing and debugging code, you can simply
drop a custom control into a project just as easily
as if you were adding a text field or button.

ActiveX controls are .OCX controls that can
be used within VBScript. They are similar to
applets developed with Java. However, there are
a lot more .OCX controls out there than Java
applets since .OCX controls can be used in any
Windows95/NT application.

Microsoft's Internet Explorer 3.0 includes
support for VBSecript, JavaScript, Java applets,
and ActiveX controls. Netscape's Navigator 3.0
includes support for JavaScript and Java applets,
but not VBScript; support for ActiveX controls is
an optional add-in.
Which leads us to ...

Which is Better:
JavaScript or
VBScript?

In software, what is tech- h
nically “better” is often irrele-
vant. It's especially so in this
case, because JavaScript

http:/

Web Sites for More Information

.javasoft.com/java.sun.com

If you want to learn more about Java or JavaScript, or order the
Java developer's Kit, this is the place to start.

- w.microsoft.com/i

You can download a free copy of Microsoft's Internet Explorer
browser from here.

hitp://www.microsoft.com/Intdev/

and VBScript are essentially

http://www.microsoft.com/ie/appdev/controls

identical in terms of their
capabilities, ease of use, and
time required to learn. It real-
ly comes down to a matter of
personal preference on the
technical side. If you've had

Microsoft makes ActiveX controls available at these two pages for
you to download and use. Some that were available at the time
this column was being written included various buttons, text boxes,
scroll bars, pop-up menus, combo boxes, timers, and even a “tick-
er’ to display data in a format similar to a stock market ticker tape.

hitp://www.microsofi.com/vbscript

some experience with C pro-

Check here for latest news regarding VBScript.
hitp://www.home.netscape.com

gramming, you'll have a head

start on mastering
JavaScript. Likewise, if you
know Visual Basic, you

already know 90% of VBScript.

Whether you like it or not, what is “better” in
software has more to do with market share and
size of the user base than with technical merits.
This means your decision should be made first
and foremost on the basis of how many Web
browsers can use the scripts you create.

Hands down, the current winner is
JavaScript. The most recent versions of the
Netscape and Microsoft browsers can run
JavaScript, giving you the largest possible user
base. There's no point in developing a cool Web
page using VBScript if most users have browsers
that cannot interpret the code!

But — hands down — the long term winner
will be VBScript.

Microsoft is determined to win the “Web war”
and is willing to do whatever it takes to win. How
serious is Microsoft? If you want a copy of
Netscape Navigator 3.0, you'll have to pay $49.00
If you want a copy of Internet Explorer 3.0, you'll
have to pay ... nothing. You can download a copy
from Microsoft’s Web site. It will come installed on
Windows95/NT machines. Software developers
can include it for free on their products. My com-
pany recently developed several CD-ROM titles
that feature direct access to our Web site from the
user interface. We decided to include a Web
browser with each CD-ROM in case users didn’t
have one. We chose Internet Explorer for one
reason: it was free while Netscape would have
charged us.

While the first version of Internet Explorer

Netscape’'s home page is where you can find out the latest about
Netscape products, as well as download/purchase their software.

was lacking in comparison to Navigator, that's no
longer the case; the consensus of beta reviewers
of both Internet Explorer 3.0 and Navigator 2.0 is
that neither has a real functional advantage over
the other. Most reviewers seemed to prefer the
Internet Explorer interface to the Navigator inter-
face. The one real advantage Navigator has is
that it will be available for Macintosh, 0S/2, and
Unix platforms in addition to Windows; Internet
Explorer will be strictly Windows. However, Mac,
0S/2, and Unix platforms are a small and dimin-
ishing chunk of total Web usage; Windows will
clearly be the operating system for the vast
majority of Web surfers.

Netscape is charging for its browser.
Microsoft is giving its browser away, and will
almost certainly incorporate a compatible brows-
er in its next version of Windows. You don't have
to be the proverbial rocket scientist to guess who
will win this battle.

That's why | think that, long term, VBScript
will win the war. Netscape will either change strat-
egy (such as focusing on Web authoring or serv-
er software), add support for VBScript, or will go
the way of VisiCorp and other former high-tech
high flyers that came crashing to earth. Yeah, |
don't like the idea of Microsoft dominating the
Web either, but maybe we should just be thankful
Bill Gates hasn’t acquired nuclear weapons yet.

In the meantime, those who learn either
JavaScript of VBScript will eat very well over the
next few years! Future columns will be devoted to
an in-depth look at each of these languages. NV

How JavaScript and VBScript Differ S

0 specifies that an “OK” button is to be included with the dialog box). This
illustrates an essential difference mentioned in this month's column:

The crucial difference between JavaScript and VBScript is that
JavaScript was designed to work across a wide range of hardware and soft-
ware platforms, including Macintosh, OS/2, and Unix in addition to Windows.
VBScript is designed strictly for Windows. This means VBScript can draw
upon the pre-defined objects and functions of Windows for most tasks while
JavaScript must define its own objects and functions independent of any |
operating system.

The following line of JavaScript code will display a dialog box with an
“OK” button and the text contained within the parentheses:

alert(“Hello, all you Nuts & Volts readers!”)

To do the same in VBScript, this is the code you would use:

MsgBox(“Hello, all you Nuts & Volts readers!”, 0)

“alert” is a method by which a window object can display the specified text, '
while “MsgBox” is a standard Windows function — it's used by Visual C++ |
L and other languages — that displays a dialog box with the indicated text (the

| and the open method (opens a new window) is only available to window

JavaScript is largely based upon objects, their properties, and the methods
by which objects do things, while VBScript is largely based on functions that
do things to objects. The end result is often the same, but JavaScript and
VBScript start from opposite directions to get there.

JavaScript methods are not available to all objects. For example, the
fontcolor method (which sets text color) can only be used by string objects,

objects. In VBScript, certain functions will work only with certain types of
arguments. The function Sqr(7) will return a value of 49, since Sqr is the
VBScript function to find the square of a number. The function Sqr(“Hello!”)
will produce an error message because “Hello!” is a string, not a number.
Which approach is best? Academic and technical computing journals
are filled with articles debating the virtues of object-based versus function-
based computing. However, almost all JavaScript and VBScript programs
are short and relatively simple, and the purported advantages (or disadvan-
tages) of either approach will not be very noticeable in most situations. Your
success in programming for the Web will depend less upon whether you
choose JavaScript or VBScript, but instead more upon how well you use the |
language of your choice. )J
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WHY IS THE COMPETITION SHAKING?

ecause 1 < 800 - 4 - MEMORY s nere

“WE CAN BEAT ANY PRICE IN NUTS & VOLTS”

WE SELL/BUY ALL MEMORY
SIMMS - DIMMS - NOTEBOOKS - MODULES

BRUIN
ELECTRONICS
==

Tremendous Savmgs

- LIFETIME WARRANTY - TRADE YOUR OLD MEMORY FOR on Professionally Refurbished SIMM
- FREE TECH SUPPORT CASH OR NEW MEMORY Modules and Other Computer
- NO CREDIT CARD SURCHARGE .WE EVEN BUY BROKEN MEMORY Upgrades, Integrated Circuits, Passives
. NO RESTOCKING FEE . and Discrete Cc‘imponents
e o nacessen s ay -CALL AROUND THEN CALL US | i v .
E nconainona uarantee
WHAT M“RE coutn vnu WA"T!! " Immediate Availability
908-238-2300 " Huge Stock
1 4 MEM HY FAX: 908-238-4404 4
*1-800-4-MEMORY . so 2 o 800-573-8934
Or fax us at 815.987.2776

Write in 96 on Reader Service Card.

| TEST EQUIPMENT cont. |

HP 1630D logic analyzer with all accessories
$850. TEK PG502 250MHz pulse generator
$250. HP 6289A power supply 0-40 V, 0-1.5
A $140. For more great deals on used work-
ing test equipment, visit our Web site at
http://www.odulo.com/corp/equiptek or call
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.

HP 432A power meter $100. HP 3403C True
RAMS voltmeter $175. HP 5381A 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.
Keithley 6162 isolated output/control $100.
HP 1610A, 1610B logic state analyzer $75.
Tek 7844 400MHz oscilloscope $300. HP
431A power meter $60. HP 350B attenuator
set $50. HP 34702A multimeter $100. Fluke
1953AE counter timer $200. Tek 7B71 $100.
Tek P6452, P6455 data acquisition $40.
General Radio 1432-K decade resistor $50.
Fluke 2204A scanner $100. Call 714-827-
7345.

HICKOK TUBE TESTER Mod 533A w/oper-
ating manual. $500 OBO. Scott's Electronic
Surplus 310-491-3181. Fax 310-491-3182.

TEST EQUIPMENT SALE: Biomation-Gould
K100D logic analyzer, includes probes, grab-
bers, $750; Cushman CE70/71 selective level
meter with spectrum display, $750; Gen-Rad
1565B sound level meter, $350; Fluke 730A,
DC std., $250; Gen-Rad 1482 ind. std., $150;
Gen-Rad 1409L cap. std. $150; Gen-Rad
1490 ind. decade, $200; Gould TA260 ther-
mal chart recorder like new, $500. 520-760-
7780, 520-432-2928.

SCOPES & PLUGS Tektronix R5111 storage
mainframe $275; R7603 100MHz frame
$150; R7613 as new 100MHz storage main-
frame $275; R7704 250MHz frame $200;
7834 storage main frame $250. SC-504
BOMHz for TM series as new $375. 7A16A
$50; 7A18 $50; 7A16P $100; 7A19 $100;
7B50 $65; 7B53A $85; 7B80 $100, 7B85
$85; 7B87 $200; 7D12 $100; 7D15 $250;
TEK 7612 $150. Psitech Plus 707-745-4804.

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.

WANTED: SERVICE monitors. IFR,
Motorola, Marconi; HP signal generators,
spectrum analyzers, etc. 716-661-9964 or
fax: 716-763-0371.

WAVETEK MODULES. Have 110 various
plug-in modules $275 for all. 308-532-3291.

SIGNAL GENERATORS: HP B656A/01 990
MHz $2,595, HP 8640B/01/03 w/reverse
power protection and variable audio oscillator
$1,695, HP B640B/01/02/03 1024MHz, HP
8683B 2.3-6.5 GHz $1,595, HP B620C/
86222A $1,795, HP 8620C/86290B $2,295.
Visa M/C okay. 1-800-435-1516.

= & = &= .

See our Home Page at http://www.BruinEl.com
Write in 119 on Reader Service Card.

Best pricing on US & Russian
Transmitting Tubes [/
Receiving Tubes

3-500Z 3CX400A7
3-500ZG  3CX400U7
4-400C 3CX800AT
5728 3CX1200A7
811A 3CX1200Z7
61468 3CX1500A7
6146W 3CX3000A7
8072 4CX250B
8560AS  4CX400A
8873 3CX800A
8874 6LF6

8875 M2057

Z RF PARTS

TH ET

RF POWER TRANSISTORS » TUBES - POWER MODULES
EIMAC - SVETLANA - AMPEREX

Tel: (619) 744-0700

« MOTOROLA - MITSUBISH
= TOSHIBA
Complete inventory for
servicing amateur
and commercial
communications
equipment.
MRF454 SAVE
MRF455 SAVT
25C2290 SAV1T
28C2879 M57737
Etc!

Send for your
FREE
1996 Catalog

Same Day Shipping

Fax: (619) 744-1943

Since 1947

&7 SALES COMPANY

2176 E. Colorado Blvd., Pasadena, CA 91107

WE BUY AND SELL!

ORDER VIA TOLL FREE NUMBER BELOW OR FAX US AT (818) 796-4875
Master Charge H Visa American Express W Discover

+15 VDC BECKMAN POWER SUPPLY 3600 RPM DC MOTOR WITH ENCODER

#M1140 or

equiv. 30 volts

nom. input

voltage.

BECKMAN, #MPS-60. Input 120 VAC 60 Hz @ 1 amp. | Permanent

Dual adjustable outputs 0 fo =15 VOC @ 0-2 amps, | magnet,

Resolution 10 mV and 100 mA, Accuracy £20 mV and | reversible

100mA. Has digital display for voltage and current. | servo motor.

Dim.: 12* wide x 4-1/4" high x 13-1/4" deep. Weight 16 | Has Hewlett Packard optical encoder. Ball bearings. No
Ibs. New, with manual. load speed at 30 VOC input is 4600 rpm. No load cur-
Stock #P59410 $195.00 rent 0.75 amp at 60 oz-in load rpm is 3600, current Is

m approx. 6.6 amps. Torque constant is 9.1 oz-in per amp.
RETRO-REFLECTIVE PRISM /IR FILTER Rotor inertia 0.0007 oz-in-sec2. Terminal resistance

Write In 83 on Reader Service Card.

Very high quality retro-reflecting 0.89 ohm. Optical encoder has 1024 counts per revolu-
incoming light beam back compatible. Dual shafts: front shaft is 3/8" dia x 3/4"
glg;% ?ﬁﬁf‘oﬁgg {lvar- long. Rear shaft is 1/4” dia. x 7/16 long. Dimensions:
N 4" dia. x 5-1/2" long (excluding shafts.)
saurce irrespective of
recap'cil:u;3 ;Pgle up 1o
SO L . . HEWLETT PACKARD TEST EQUIPMENT
reflecting surfaces flattened and pnllshed An rnirareﬂ
fe is bonded to this flt surface. With this modification | *4326A. Miliohmmetar. (No Probes) ... $276.00
the prism can be used as a retro-reflecting objective | #1417 Spectrum Analyzer Mainframe. . . . .$500.00
transceiving elements. Two could be used with co-axial- Linear or 10 dB Div. Log $400.00
ly mounted emitter/receiver pairs to form an infrared
transceiver, etc. Also can be used for any retro-reflec- #8555A. Spectrum Analyzer RF Plug-in .. .$500.00
:ggiﬂ;cunl;as éﬁmﬂ?&"ﬂfm"u' [l;lgjw I!ﬂl per;seﬁt Bcon #204C. Oscillator $125.00
. Dimensions: 2. max. 0.D. Fitter mm | #333A. Di An .. $695.
dia, x 2mm thick. Overal depth of prism and fiter is | - ooon- Pistortion Anaiyzer ::: -
units available. #86148. Signal Generator. 0.8-24.GC . ..
Stock #0L9600 ; #216A. Pulse Generator .. .$295.00
ind #84458. Automatic Preselector . .. .$495.00
Without truncated apex or attached infrared filter.
See our catalog for more models in srock
CALL OR WRITE FOR DUR FREE 120 PAGE CATALOG FILLED WITH GOODIES—ELECTRONIC, OPTICAL,
MECHANICAL, AND MUCH MORE! ALSO, PLEASE VISIT OUR RETAIL STORE WHEN YOU'RE IN PASADENA.

prism, This prism returs an tion, two channel quadrature output. Outputs are TTL
light ray s retuned to its
Stock #DCME9601 $45.00
this prism has the apex of the
lens. These units are ideal for use as IR receiving or | #8552A. Spectrum Analyzer IF Plug-in,
tion, range finding applications or experiments. Front | #432B.PowerMeter. ................J $150.00
1.412". NOTE: We have production quantities of these | #35308. Automatic Synthesizer
/$695.00
#8057, Noise Generator
Stock #0L9601 $79.50
TOLL FREE: 1-800-325-9465

Write In 71 on Reader Service Card.
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Top Quality Reconditioned |

Electronic Test Equipment |
Hewlett-Packard * Tektronix ¢ Fluke * Wiltron

BOUGHT & SOLD
Test Equipment Wanted

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

s T - £ 20

Corporate Offices  Seattle, WA 206-251-6653

P.O. Box 1762 285 S.W. 41st St.
San Mateo, CA 94401 Renton, WA 98055

415-579-1711 » Fax 415-579-5777
http://www.bellelect.com
: H .&i ’»_?"-"::5"

Write in 42 on Reader Service Card.

2.4 GHZ VIDEO/AUDIO
TRANSMITTER/RECEIVER
4 Channels, 300 Foot Range,
Cables and AC Adapter Included

2.4 GHz Video/Audio $160
Transmitter/Receiver w/Remote & IR Control Option $225

DBS 14” Antenna and Downconverter $195
Color CCD Camera $195

ALJON TECHNOLOGIES, INC.

3892 Del Amo Blvd. #703, Torrance, CA 90503

(310) 793-1788
Major Credit Cards Accepted

Write in 73 on Reader Service Card.

YOU CAN'T beat a spectrum analyzer to
locate undesired RF signals. Do you keep
reading about low cost spectrum analyzers
you can build? Probably not shown is your
time required, the gain fiatness, thermal sta-
bility, selectivity, spurious responses, screen
linearity, ESD protection, allowable mains
voltages, or the ease of use. Nor are the
advantages of hi input impedance generally
recognized. These differentiate between a toy
and a very useable tool. Call for our 20-page
application notes on the $249 SPECTRUM
PROBE®. Completed adapter within a probe,
no adjustments to operate, with typical
(£2dB) calibration curves. Complete
schematic and layout in operator's manual.
Service available (if ever required) of our reli-
able products. Editor's choice Radio
Electronics, EE Product News, Modern
Electronics (Forrest Mimms), Circuit Cellar
Ink (Jeff Bachiochi #61). SMITH DESIGN,
207 E. Prospect, N. Wales, PA 19454, 215-
661-9107.

TEST EQUIPMENT SALE: HP 5345A, opt.
012 GPIB, with HP 10590A adapter, HP
5257A to 18GHz plug-in, $950; HP 5245L
with 5261A like new, $125: HP 180C, 1818A
TDR, $350; Hughs TWT 1277H02F062, 4-8
GHz, 20-watt, $650; HP 8410B network ana-
lyzer, with 8412A, 8413A, 8414A, B411A,
8418A, and 8473A, $1,250; HP 8620C,
GPIB. HP86290B, $1,500; EIP 451, GPIB,
$475; EIP 351D, $650; EIP 545, opt. 05
TCXO, $1,000. $520-760-7780, 520-432-
2928.

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.

MANUALS: TEST equipment schematics.
7,000 in stock! FOR SALE reasonable. Call
with models you need. Susan 1-800-435-
1516.

GET MORE THAN JUST MODEL # &
PRICE! Read all of the other ads; notice most
don’t mention these services: NIST traceable
calibration. Full functional testing. University
graduate engineers on the staff. Decades of
experience. Equipment condition. Manuals.
Quality standards. Careful packing.
Warranties. Repairs. Loaners. Quantity
Discounts. Delivery time. Friendly service and
advice. VISA and MasterCard acceptance.
Full-time, daily operation. Don’t get burmned in
a “tailgate” deal. Call, FAX or E-Mail us for
the best OVERALL value. Our prices are also
very low! Technical Services & Materiel, 408-
385-0301, FAX 408-385-0261, GaryN6ZD@
aol.com

USED TEST EQUIPMENT. HP, TEKTRON-
ICS, FLUKE. WHOLESALE PRICES. CALL
TO RECEIVE LIST BY FAX OR MAIL. TJ'S
WHOLESALE SURPLUS. 904-897-6482.

WANTED: BROKEN HP Directional
Bridges (model #85020A and B, 85027A, B,
C, D, and E). Top dollar paid for your non-
functional units. Please call 310-320-1111 or
Fax 310-320-9968.

TECH MANUALS FOR SALE. Call Susan 1-
B00-435-1516. Tech-Systems also buys out
your excess tech manuals.

HP 35B0A spectrum ana. 5Hz-50KHz,
$1,000; HP 35B0A, $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.

HP 8690B sweeper frame, $300; HP B699B,
.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: B691A 1-2 GHz,
$150; 8691B, $200; 8693B 4-8 GHz, $200;
8694B, 8-12 GHz, $250; HP 8694A, $200;
HP 8694A H40; 7-12.4 GHz, $250; HP B695A
12.4-18 GHz, $250; HP 8709A synchronizer
$200; HP B8731B pin modulator, $200; HP
H382A, attenuator, $100; 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 428B and probe,
$350; HP 432A, B478A, $500; HP 423A
detector, $60; HP 4B00A vector Z meter,
$600. A-Comm Electronics, 303-290-8012.

EQUIPMENT MANUALS we have 1000's of
service and operators manuals for all types of
test and measurement equipment from 1950
1o 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.

MISCELLANEOUS EQUIPMENT: HP 4274A
LCR meter (5-1/2 digit, 100Hz-100KHz)
$4,300. HP 3314A .001Hz-20MHz function
generator, linflog sweep, etc. $3,200. HP
B8015A 50MHz pulse generator $395. HP
B016A 50MHz ECL/TTL word generator
$395. HP 5370A time interval counter (oven
time base) $1,700. HP 59401A HP-IB bus
analyzer $475. Fluke 540B transfer standard
$1,000. HP 7580B drafting plotter (sizes A-D)
$1,300. HP 7586B (sizes A-E) $1,850. HP
7595A DraftMaster | (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,

CALIBRATION EQUIPMENT CABLESCAN
AHT-200C cable tester 200-pin $95;
Electronic association 25163X standard
capacitor 100 UF $350. General Radio
1432K decade resistor $75; 1434G 7 wheel
decade resistor $150; 1454AH 4 dial 100K
precision divider $50. Narda 8100B RF radia-
tion monitor, complete test set $200. Marconi
TM6221 Bal/Unbal test transformer
10/20/600 $50; Radar range calibrator, mili-
tary TS1787 $325. Hewlett Packard late
model 754A AC calibrator, opt H18 $350 with
746 amplifier $500. WIKA 54887 standard
pressure gauge 200 psi $75. Psitech Plus
707-745-4804.

LARGE INSTRUMENT and test equipment
list. Many unusual items at excellent prices.
LSASE please. Dave Betz, 449 Chandlee
Road, Rising Sun, MD 21911. 410-658-6130.

FLUKE 6011A synthesizer with manual
$500, rubidium oscillators and standards
$350-$950, ovenized quartz modules high
stability $150-$250, several cesium frequen-
cy standards also available. Corby Dawson
805-736-0288.

LIKE NEW FLUKE 5100B calibrator, full war-
ranty, calibrated $7,500 NICOLET model
2090 explorer |1l oscilloscope package
$1,500 TEK oscilloscope mainframes and
plug-ins $150 each, or less. CALL or FAX
908-681-2032

DIAMOND VISION PRODUC

FEATURING

The L-TEST CARD for the DB

18” Satellite Dish

ALL ORDERS MUST NOW BE MADE THRU OUR WEB SITE:
http://www.cableman.com

OUR CURRENT CATALOG WITH PICTURES, PRICES LOCATED ON WEB

MHz FILTERS ALL FREQ . .. .20 @ $200
RF EXTERNAL ACTIVATORS .5 @ $375
4-WIRE NO E-4 MAPPING ...10 @ $110
3-WIRE QUICKBOARDS @ $100
2-WIRE QUICKBOARDS 10 @ $120

$250
MUCH, MUCH MORE ON OUR WEB SITE

— NO WASHINGTON STATE OR NEVADA ORDERS —
Largest selection and lowest prices coast to coast.
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RF300T

RF60

0.

Miniature Transmitters and Receivers

Small, Attractive, High End Quality, 2 Channel Transmitter
59,049 Settable Codes, 150’-300" Range, 1-1/4”x2x7/16", Assembled

150" Transmitter
RF300XT 300" Range Transmitter 29.95 24.95 19.95

Small, High End Quality, Recelver for the RF300 Transmitters

1-1/4""x3-3/4"x9/16”, 8-24 vdc CMOS Input / Outputs, PCB
RF300R  Receiver, assembled
RF300RK Receiver, Parts Kit

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)
Transmitter and Receiver 24.95 19.95

J
Add § 4 shipping for first item + $ 1 for each additional ltem, Ca. residents add 8.25% tax
—_—Yia y

AMasiereard, Mongv Orders Personal Checksand Cash CODS
Visitect Ineg. ' £ S e o L 08k

Qty 1
2495

5 10
19.95 1595

2495 2095 16.95
19.95 1595 1295

1495

Write In 77 on Reader Service Card.



HP K486A thermistor mount $250; HP 489A
amplifier $200; HP 653A oscillator $80; HP
5328A/011/031*1300MHz frequency counter
$400; HP 8742A reflection test unit $200; HP
8750A storage-normalizer $125; HP 9111A
graphics tablet $100; HP 59306A relay actua-
tor $60; HP 595018 isolated DAC $60;
Lambda LMF5-OVM-R 5 volt 48 amp power
supply $100; Marconi TF2012 UHF generator
$150; Narda 66A3A peak power meter $75;
Racal-Dana 9514 counter/timer $80; Wandel
& Goltermann AT-610 level generator $400.
Credit cards accepted. Call or fax to request
list of other equipment. Phone: 908-722-
6157, Fax: 908-722-6391.

HP 204B $100; HP 204C, $150; HP 209A,
$200; HP 651A, $200; HP 651B, $200; HP
652A, $200; HP B53A, $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

ANALYZERS: HP 3580A, recent new CRT,
$750. Rockland 512/S 100KHz FFT, GPIB,
$500. TECHRON TEF12+ acoustical, GPIB,
$1,650. One owner, excellent w/manuals.
505-988-5233.

WANT TO BUY HEWLETT-PACKARD and
TEKTRONIX TEST EQUIPMENT. WILL PAY
TOP DOLLAR. For used late model test
instruments, call Dennis @ 408-749-9805,
Fax 408-749-9806 http://www.gpte.com

HIPOTS & OTHER associated research
5040A 0-4 KV $450, 35536 Ramp & dwell
unit $165, Slaughter 103.10.0 opt EJU AC
HIPOT 0-10 KV 10ma $450; Hewlett
Packard 6259B 0-10 V 0-50 A $300; 62658
0-40 V 0-3 A $250. DEL EBS 30-1-2 0-30
KVDC digital power supply w/complete docu-
mentation $425. All as new. Psitech Plus
707-745-4804.

FREQUENCY COUNTERS: HP 5342A 10
Hz-18GHz microwave counter with HPIB
$2,395. HP 5328A/030/011 512MHz w/HPIB
$495. HP 5314A 100MHz universal counter
$295. HP 5340A 18GHz microwave counter
$1,595. Others available. Call 1-800-435-
1516 Tech Systems.

HP MODEL 54510A 1Gsa/s digitizing oscillo-
scope for sale. Has full documentation, i.e.:
service manual, programming reference man-
ual and front panel reference manual. This
unit is in great shape and comes with four
brand new 10430A probes. $3,500. Call 209-
523-3401.

WANTED: GR-1417, GR-1424A capacitors,
GR-777-Q3 adapters (GR874 to male binding
post): Arco SS-304, SS-401 capacitors;
Biddle 656601 cable tracer, Biddle Megadek
decades above 1000 meg; Boonton 91-6G or
952008 adapters. Jeff, VCE 209-268-3311,
Fax 209-233-3414.

SPECIAL PRICE SALE: HP 5328A 500MHz
counter, calibrated with 90-day warr. $295.
ISA, PO Box 6955, Laguna Niguel, CA
92607. 714-488-0010, Fax 714-488-0299. E-
Mail: sklar @cerfnet.com

TECH-SYSTEMS buys your surplus test,
semicon, R&D equipment. Fast quotes, faster
payment. Bill 1-800-435-1516 or 24 hr. voice
mail 1-800-926-5770 or fax 908-280-0111.

TEST EQUIPMENT SALE: Tek 7854 with
keypad, like new $750; Tek 485, $750; Tek
475A, $650; Tek 2235 $750; HP 8660C,
B86603A, 86633B, with GPIB, $2,250; Tek
SG503, new style, like new, $600; Anritsu
MWZBA, MH925A 1.3um, optical TDR,
$2,500; HP 3456A, $750; HP 3455A, $350.
520-432-2928, 520-760-7780.

ALFA ELECTRONICS

HIGH QUALITY TEST EQUIPMENT

BEST PRICE

ana., $250. A-Comm Electronics, 303-290- DMM 89 $179.00 DMM A91 DMM 20 Fluke Multimeter

8o12. $74.95 Fluke 12  $84.95
Most Advanced DMM m-—as . Holster C-10 $10

WANTED: ALL MAKES OF TEST EQUIP- -80.7 1o B1.4 dBm with 40-12000 NOW $39.00 T Fluke 701l $75.95

MENT. WE WILL TAKE YOUR EQUIP- 20 reference impedances R 200200M0 | Fluke 731l $97.50

MENT IN ON CONSIGNMENT OR PAY TOP True RMS i Plus Free Case Froquency, At 20Mz | Fluke 7511 $120

DOLLAR FOR GOOD NEW OR USED LATE e = Solar Cell Powered Cument and Vots | Holster C70  $16

MODEL TEST EQUIPMENT. AMERITEK, Measurs AC voit to 20kHz Large Display Transistor hPE, diodeeet | Fluko 771 $155

BIRD, CUSHMAN, EIP, HP, IFR, MARCONI, 5000 counts, 0.1% basic accuracy it Continuity, Duty Fluke 791 $175

MOTOROLA, NARDA, RYCOM, SMITH Aol srcs, Jest b e Veb R o Ruggerdzed case ol *11,755

MYERS, TEKTRONIX, AND OTHERS. it poiec ol Hold N e sl :m

CALL 1-800-476-2526 FOR PRICING OR Input waming Auto power off FRiCaET ($7100

FAX INFO TO 601-868-0133, Splash proof 7 functions, 19 ranges Pl ine of DiiMs, w $

: Vk, amp, ohm, logic, diode, continuity 3.5 Digit, 0.6% accuracy %mﬂ’:?'m Scope

HEWLETT PACKARD: 5328A GPIB counter i< et oy e : anw heavyduty, | Fluke 87  $1785

opt. 040, $200. 5314A counter, $150. 9872C Student & hobbyist's favor starts from $19.95 Fiuke 105  $2798

GPIB plotter, $200. 70358 X-Y plotter $125.

10534A mixer, $50. Tektronix: 015-0149-00 LCR Meter 131D LCR Meter 814 Frequency Counter

75 ohm retumn loss bridge, $100. P6022A cur- $229. $189.95 FC-1200 $129.95

rent probe w/134 amp, $100. GenRad 1608- dvanced X

A LC?R bridge, saoop. Berkeley Nucleonics St A EER Best Resolution LCR 'W1M1m

7030/7033 programmable delay generator, Inductance: 200uH-200H

0-100 ms, 1 ns steps, $150. All excellent Capacitance: 200pF-20,0000F -m M}y:&m

w/manuals. 505-988-5233. orecisny ﬁm,  and Ti u;.ssm antenna $8.00

REFLOW SOLDER station, “Chipmaster N R IRON 0 N Racuancy e

SMP-1000.' Dfsigr:ed for ramc;val and Dl:lpnﬁon M‘qm:ﬁm mﬂmpn%lgmw.

replacement of surface mount devices. capacitor a inductor f, i voltage

Excellent condition, low hours, includes vari- e i o et s etion B Doty g&%

ety of nozzles, operations manual included. SMD and chip component test probe Stroboscope, Humidity & adapter,

$3,250. Call Apogee Industries, B15-344- L MR T satad

4808 or FAX 815-363-6056.

HP 5359A time synthesizer, $800. HP 3586C 20 MHz Oscilloscope with Delay rage Scope

selective level meter, $800. Fluke 335A DC Sweep PS-205 $429.95 Digitsl £%0

calibrator, $800. HP 7550A plotter, $300. Tek DS-303 30MHz, 20M Sample/sec $849.96

Dual Trace, Component test, 8" CRT, X-Y Operation, TV
Sync, Z-Modulation, CH2 Graticule lllum, 2 probes
each has x1,x10 switch. Best price with delay sweep.
PS-200 20 MHz DUAL TRACE ms

491 spectrum analyzer, $800. Tek 7904,
7A19, 7A26, 7D15, 7B92A, scope mainframe
and plug-ins, $800. All equipment excellent

DS-303P with RS-232 interface $1,049.96
Switchable between digital and analog modes.

3 . PS400 40 MHz DUAL TRACE 2K word per channel storage
condition and fully checked. Many other items PS-405 40 MHz DELAY SWEEP ssaus B bit vertical resolution (25 Lerel/div)
available. Phone or fax want list. | also buy :m |$mﬂm mg Expanded Timebase 10ms/div - 0.5 sidiv
equipment. Joe 1-800-669-7430 (phone & Scope mm“nuunns 100MHz 1, xwm Refresh, Roll, Save all , Save CH2, Pre-Trig
fax). 250MHz x1, x10 $29, 250MHz x1 Plotter control
WANTED: HP 141T test cables and Boonton DC Power Supply DC Power Supply Triple Output
92B RF probe. 716-763-9104. 3 $159.00 $499.95
GR VOLTAGE divider 1454A $25. GR el T ol S
decade resistors .01, .1, 1 ohms/step $49. 0.02% + 2mV lne reguistion
Litton .005% lin. 10T, 100K pot $29. Gertsch rpebenndily s
CRT-6L Ratiotran 4 dial $49. GR 1551 sound Short direull and
meter $69. Julie RS 703 .0015% ACC m’zﬁmgﬁ

decade $149. Gertsch dual resolver & stan-
dard bridge $499. Otto Wolfe Wheatstone
bridge $129. GR sound meter 1551A $69. HP
freq. std. 103AR, 113AR $169 ea. ESI
Dekastat DS 365 1200 ohms. Krohn-Hite

RF Signal Generator

SG-4160B $124.95
100 kHz-150MHz sinewave in 8

Audio Generator

AG-2601A $124.95
10Hz - 1MHz in 5 ranges

FG-2100A
0.2 Hz -2 MHz in 7 ranges

amp and band pass filter $99 ea. 818-761- ranges Output 0-8Vims  sinewave 5'"‘-";; w.mwmp
8504, RF Output 100mVims to 35 MHz 0-10Vp-p squarewave ?:’W" Szl g
mm 1kHz, Extemnal 50Hz-20kHz swumm;&m of oscillation vcrmmw mem o0
= 5 modulation frequency per Vims

m1 5A1IgPS bought and sold. Call 1-800: sty i 40 : Etniction GeberulonC ool

' Output impedance: 50 Ohm 0.05% S00Hz - 50kHz FG-2102AD sm.“
FOR SALE: HP 5326A 50MHz m*“m%&, 08 hin Generates signal same as FG-2100A
timer/counter/voltmeter $285. Hugh M. cord,manual Frequency counter 4 digits
Adams, 1011D Hondo Ave., Ft. Walton RF Signal Audio Feature TTL and CMOS output
Beach, FL 32547. 004-864-2414. Generator/Counter Generator/Counter s"“"a Fu “';c”:'z"l P
HP 141T/8552B/8554L 1500MHz spectrum SG4162 AD $22985 AG-2603AD $229.95 0.5z 1o 5 Mz in 7 ranges :
analyzer $1,200. HP 141T/8552B/8555A 10- Generates RF signal same as mﬂbw same as Sweep: Linear 10:1/Log 10:1 20me to 25
18 GHz $1,800. 716-763-9104. SG-41608 AM Modulation

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

ALFA ELECTRONICS

P.0. BOX 8089, Princeton, NJ 08543-8089

(800) 526-2532/(609) 897-1135

FAX:(609) 897-0206

Visa, Master Card, American Express, COD, Purchase Order Welcome

Write in 75 on Reader Service Card.

Gated Burst, Voltage Control Generator
Gensrator Control Voltage & 8 digit counter 1Hz-
10MHz for intemal & external sources

X FOR FREE CATA
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= Ok ST oPr: SUPPLTTES ()
0 >
h N et
O.\ 2 =
S
O I]f v =
N 0 % NOVAVISION CONVERTER oo
E
B $69.00 1 o0
o0 D o0
o0 & .
= 610 $35:00 6-10 $30.00 a
— 11-25 $32.00 1125 $28.00 \’D
a' DOZENS OF OTHER CONVERTERS AVAILABLE WE SHIP THE SAME DAY e |
CALL FOR QUANTITY PRICING 90 DAY LIMITED WARRANTY (o o]
s OPEN MONDAY - SATURDAY FROM 9:00AM TO 5:00PM ~J

Write In 76 on Reader Service Card.

DC-18GHZ 0-10 dB step attenuator, mint
condition, N connectors, $200. SMA 20dB
attenuators, $25 ea. Phone or fax 801-593-
9495 eves., denton @cyber-west.com

ELECTRONIC/CHEMICAL lab equipment
excess to needs of R&D company. SASE for
400 item list. George Mayer, 249 Quail Run,
Venetia, PA 15367.

FOR SALE: HP 5245L freq. counter w/HP
5262A time interval unit $350. Hugh M.
Adams, 1011D Hondo Ave., Ft. Walton
Beach, FL 32547. 904-864-2414.

HP 3581 $300, B555A spectrum analyzer
$500, Tek 464 portable storage scope $400,
FG 504 function generator $275, 191 signal
generator $80, IEC F77 function generator
$85. 714-495-8649.

NEED OF RF test equipment? Call Jeremiah
at Tech-Systems. 10,000 instruments in
stock! 1-800-435-1516.

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 86408 signal generator .5 to 512MHz opt
323 still under calibration, $395. B05-542-
9574 leave mess.

ANRITSU MW910C optical time domain
reflectometer mainframe with MW938A1
1.3UM plug-in. Built-in thermal printer.
Excellent condition, $15,500 OBO.
Guaranteed. Call Pat, Alaska-Omega
Electronics, 907-474-8958 or omega@polar
net.com

HP 8690B SWEEP GENERATORS $195.
Modules available. Any for $195 ea. Tech-
Systems 1-800-435-1516.

CALIBRATORS FOR sale Fluke 335A $200.
RFL 829G AC/DC up to 15 amps $400.
Tektronix scope probes inquire. Wanted 8 1/2
digit multimeter. 510-577-7175.

GOOD N cheap HP 3311A $125, 5328A
$250, 491C $250, B403A $95, telequipment
S61 $75, Racal 1992 $350, Tek 434 $250,
7A24 $95, 7B70 $75, 7BB0 $95, 7885 $95,
most 1 only shipping pp 48. Donald Schank
KBSPC 1832 Constantinople, New Orleans,
LA 70115.

TEST EQUIPMENT SERVICE MANUALS for
sale. Visa M/C 1-800-435-1516 Susan.

M Test Equipment from Tenma., Fluke.
Hitachi, Leader, B+K

W Name Brand and Low Cost Generic
Technician’s Tools

B OEM and Generic TV/VCR repair parts

B Over 10,000 American and
Original Japanese Semiconductors

MCM offers a line of tools and test
equipment engineered for the repair of computers,
TVs, VCRs and more. In addition, you will find a
wide variety of OEM and low cost generic TV/VCR
parts, passive components and semiconductors,
mMMhd.WmﬂMhm

Multi Voltage Regulated Power Supply
Ideal for projects or any device drawing up to 2A.

Micro Vacuum Aftachment Kit Automobile 115VAC Power Inverter

Fully regulated. Rotary selector switch selects 3. 414,
6, 7%, 9 and 12V. Color coded binding posts make
connection easy.

#282200  Reg.$20450 sae’ 16.95

Prices effective November | through December 14, 1996

Premier

rea/
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Distributor

Eight piece kit turns any vacuum into a powerful
precision mini-vac. Includes three foot hose and five
nozzle attachments. Great for computers, VCRs,

stereo equipment and more.
#21-3210 Reg.$1)450 Saies7 -69

Authorized =
Original Parts Panasonic
Distributor LluaSar/ Technics

Fast delivery from disfribution centers in Reno, NV and Dayton, OH.

Write in 142 on Reader Service Card.

Powers small AC powered devices from your
automabile. Ideal for small radios and TVs,

laptop PCs, batftery chargers. lights and more. 140W
continuous output, 200W surge.

#72-3090 Reg.$7995 Scsles59.95

MCM ELECTRONICS®
650 CONGRESS PARK DR.
CENTERVILLE, OH 45459

A PREMIER FARNELL Company

CODE: NVW09



(Vol. 15 No. 2) contains my first

article on holography. The article
featured how to shoot single beam
white light reflection holograms. This
article is a continuation of the first
article with the purpose of improving
the single beam holographic image.

. The first article contained basic
information on building a simple
isolation table, exposing holographic
plates, developing and viewing
holograms. This information will not
be repeated here. You will need this
information to shoot the holograms
outlined in this article.

If you don’t have the first article,
back issues are available from Nuis &
Volts. Reprints may be available also.

The Feb. '94 issue of Nuis & Volis

Overhead Lighting — Improving the
Single Beam Set-Up

The single beam holographic set-up from the
first article suffers from an obvious handicap: side
lighting. To understand this, look at the spread
beam of the laser to the holographic plate (see
Figure 1). Where the spread laser beam first
strikes the plate, labeled A, becomes the top of the
plate.

by John lovine

wall, the model will appear on its side. To correct
this problem, the model must be placed on its side
when shooting a hologram with side lighting, with
the top of the model pointed toward the “A” side on
the plate (see Figure 4). This places the
holographic image of the model right side up when
the plate is mounted in a stand or on a wall for
viewing.

Compensating for Side Lighting

Mounting models for side illumination can be
accomplished in any number of ways. The model
may be glued to a steel plate, and placed on its side
using a magnet, as in Figure 5. Another simple
method is to glue the object to a transparent piece of
plastic and secure it to the table using binding clips
and magnet, as in Figure 6.

You can use just about any type of glue that
forms a strong bond. | use a two-part epoxy glue
for permanent mounts, and a hot glue gun for
semi-permanent or temporary mounts.

Overhead Lighting, Method #1

Materials Needed

2 Front surface transfer mirrors

1 10” long steel plate

1 Jumbo magnet

1 Radius mirror -

1 Holographic film plate with binding clip an
magnet

1 Model

1 Shutter card

1 White alignment card
1 Protractor

*Note HeNe Laser and isolation table are
required of all set-ups and are not included in the
materials list.

We can get around the problem of side lighting
by using overhead lighting. Overhead lighting
allows one to record the hologram of the model in
its proper orientation. With overhead lighting, the
laser light strikes the plate at a 45-degree angle
(see Figure 7). For overhead lighting, you need a
few more components: two front surface (FS)
mirrors, one 10" x 1" x 1/16” steel plate, and one
jumbo magnet.

The first FS mirror reflects the laser at a 45-
degree angle. The second FS mirror reflects the
laser up toward the radius mirror that is mounted
on top of the 10" steel plate. The jumbo magnet
secures the longer steel plate to the table. The
radius mirror reflects and spreads the laser beam
down to the holographic plate. The model is
placed right side up behind the plate.

To check the plate position, use either a
dummy glass plate or a white alignment card cut
to the same size as a holographic plate. Make
sure the spread beam completely covers the
holographic plate.

Checking the Angle
Use a protractor to check the angle of the

incident beam. It is easy to misjudge the angle by
eye. Figure 8 shows a

The reason the “A” side
becomes the top is that the
light needed to reconstruct
the holographic image must
illuminate the finished
hologram at the same
angle the spread laser
beam had during exposure.
Figure 2 illustrates a typical
display mounting. When the
hologram is hung on a wall,

TOP VIEW B

Spread Laser Beam /4,

Plate held at 45 degree angle
to incident beam

protractor set for a 45-degree
angle. You can use a beam
angle between 30-45
degrees. If the spread beam
doesn’t completely cover the
plate, you can move the
radius mirror up a little, or
move the plate position a
little further away. Moving the
plate will change the angle,
but as long as you are in

with a point light source : between 30-45 degrees, you

illuminating it at a 45- Object FRONT VIEW will be okay.

degree angle from above, =0 i

the  brightest image =t Loading the

D:a¥b30k_ Wi‘" tbg with i;\hﬁ; Holographic Plate

plate orientated so tha .

holggrg%hic image appears f| s Turn off all standard room

on its side. ! illumination. Turn on your
The impact this has on HO|OQI'GDhIC P|Ofe B safe light. Shutter the laser

placing the model during i with the shutter card.

exposure is important. \ A Remove a fresh holographic

Figure 3 illustrates. If the n Lo plate and load it into position.

model is placed right side Figure 1. Spread laser e

up when shooting the striking holographic film Exposure Time

hologram with side lighting, plate, top view and front

when placed in the best view.

viewing position on the

Assuming you are using a
radius mirror with the laser
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beam spread to a diameter of approximately three
inches, use the following exposure times as a
start:

1 milliwatt laser 6 seconds
1.25 milliwatt laser 5 seconds
2.5 milliwatt laser 3 seconds
5 milliwatt laser 1.5 seconds

If you are using the steel spherical mirror,
double the exposure times. To determine the best
exposure time for your hologram, you will need to
make a test exposure strip.

and 10. The holographic plate is supported off the
table above the model using magnets. This
arrangement provides excellent stability for the
holographic plate and model.

Materials Needed

2 Front surface

comfortably on the magnet tops. Place a white
alignment card on top of the magnets and direct
the spread beam from the radius mirror onto the
card. Align the beam so that the card is evenly lit
with laser light.

To secure the glass holographic plate to the
magnet tops, make three small balls (3/16

transfer mirrors
1 10" long steel
plate
1 Jumbo magnet
1 Radius mirror

Spotlight A

=

\
\
zﬁ\"\

Figure 2. Spot light
illuminating a hung
hologram. ]_I

Virtual
Image

Figure 3. Shooting side illumination
with model right side up and impact /\
on viewing resulting hologram. \

9

Spotlight

e A

Shooting

\\_}/\

B

Viewing

Development

Develop and view the
hologram as described in
the first article. —

Improving the

Hologram
When laser light
strikes the holographic A

plate, the edges of the
glass holographic plate
deflect some of the
incident light, creating a

slight degradation
(diffraction) in the finished
hologram. This

Figure 4. Shooting side illumination
with model on its side and impact
on viewing resulting hologram. A

G Spotlight
\> potlig

diameter) of clay and place them
on top of the magnets where the
holographic plate touches the
magnets. See Figure 11. When

degradation is seen as a
slight rainbow effect in the
hologram caused by the
recording of the diffracted
light and the reference
beam (and/or object

Shooting

s ST

Viewing

loading the plate onto the
assembly, place the plate onto the
clay balls and press down firmly,
squashing the clay flat as in Figure
12. Do not re-adjust the
holographic plate or it will not be
secure. If the plate must be re-
adjusted, remove it from the
magnets, taking care to remove all
the clay. Re-ball the clay and place
it back onto the magnets and place
the plate down again.

= S Exposure Times

Assuming you are using a radius
mirror with the laser beam spread
to a diameter of approximately
three inches, use the following

exposure times as a start:

beam).

To prevent this from happening, paint the
edges of the holographic plate black using a
permanent ink black magic marker. During
development, some of the ink may come off in the
solution, making little black floaters in the solution.
So far these floaters have not caused me any
development problems, and the solutions are still
reusable.

Painting the edges of the glass holographic
plates black before shooting will also improve the
quality of all holograms, regardless of the
particular set-up.

Improving Model and Plate Stability
with Overhead Lighting

Using the overhead lighting, it is possible to
lay the model flat onto the table. See Figures 9
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1 Holographic film plate

3 Square magnets

1 Clay or Fun-Tak (small amount)
1 Model

1 Shutter card

1 White alignment card

1 Protractor

To insure maximum stability, the model should
be. secured to the table. The model can be
secured to the table in any number of ways. For
instance, hot glue a magnet to the model then
secured it to the table. Hot glue the model directly
to the table. If the model has some weight to it, the
weight of the object itself will insure that it doesn’t
move during exposure.

Position the three magnets around the model.
Use a dummy plate to check that the plate will rest

1 milliwatt laser 6 seconds
1.25 milliwatt laser 5 seconds
2.5 milliwatt laser 3 seconds
5 milliwatt laser 1.5 seconds

If you are using the steel spherical mirror,
double the exposure times.

Expose the hologram using the shutter card
as described in the previous article.

Development

REMEMBER to remove all the clay from the
plate before processing! Develop and view the
hologram as described in the previous article.

When using single beam overhead lighting,
this is the preferred method to use. Note that the
top of the plate is facing the overhead lighting



Model

Steel Plate

becomes the second side.

| made the top of the fixture
out of some copper clad board
| had lying around. Its size is 6"
x 4-7/8". You can use just about
any rigid material, for instance,
3/16" plywood, (1/8-1/4")
plastic or 3/32" sheet metal.

A channel is cut out of the top
piece of the fixture. The width
of the channel is made a little
smaller than the plate it needs
to hold, in this case,
approximately 2.25 inches (to
hold 2.5" square holographic
plate). When the holographic
plate is placed in the fixture
channel, each side of the plate

Figure 5. Model
mounted to steel plate
and secured to table
using magnets.

Magnet

will be supported by a 1/8" lip.
The overall channel size is 2-
1/4" wide by 3-1/2" deep.

The bottom plate of the
fixture is needed to make the
fixture rigid and strong. | also
made this out of some copper
clad board. Its overall size is

3.5"x 6".

were using the fixture for was to hold a plate for
making holograms, that would be fine. To use the
fixture for making image plane copies, a thicker
channel is more desirable, you will see why later.

Make sure you can place a plate in and out of
the U channel easily. Don't position the wood so
close that it binds the plate in, this will create
problems. Figure 14 is a photo of the completed
fixture.

Model Fixture

The holographic plate fixture holds the plate at
a 45-degree angle to the incident beam. If we
placed our model up-right behind the plate, the top
of the model will be further from the plate than the
bottom. When viewing the finished hologram, it
would appear as if our model were leaning back.
In addition, the bottom of the model would be
brighter and in clearer focus because of its closer
proximity to the plate, while the top of the model
will be duller and less focussed due to its distance
from the plate.

To correct this, we need a simple model fixture
that will hold the model at a 45-degree angle. With
the model held at a 45-degree angle, it would be
parallel to the holographic plate and the entire

Figure 6. Model
mounted to
transparent
plastic and
secured to table
using binding
clips and
magnets.

Model secure on plate

fixture. To prevent any diffraction degradation from
the edge of the holographic plate, you should paint
the edges of the holographic plate black.

Overhead Lighting, Method #2

Another way to achieve overhead lighting is to
use side lighting and tilt the holographic plate
towards the spread laser beam at an angle of 45
degrees. This allows one to use the side lighting
set-up and trick the plate into seeing an overhead
light. To perform this function easily and accurately
with minimum fuss, it is best to make a small
fixture.

The fixture allows one to quickly set up a
simple reflection hologram set-up with an optimal
reference beam angle.

Fixture

The fixture, illustrated in Figure 13, is multi-
purpose. It can be used to create holograms as
well as make image place reflection copies.

The sides of the fixture are made from 1 x 4
inch lumber. Lumber is usually a little smaller than
the size it is called. For instance, 1 x 4 lumber's
actual size is 3/4” thick by 3-1/2". Cut one end of
the lumber at a 45-degree angle. This cut can be
made accurately using a miter box. A miter box
has slots to fit a saw for standard angles, as well
as straight cuts.

The piece you first cut is the first side. Now
use a straight cut to remove the 45-degree angle
that is left on the original piece of wood. This

The top and bottom
plates are secured to the side

Radius

-

using small wood screws.
Drill holes in the top and
bottom plates for the screws.
Use these holes to mark the
hole positions on the sides
with a pencil. Drill small pilot
holes for the wood screws to
prevent splitting the wood.

The outer channel on the
top section is made out of three
pieces of 1/2" x 3/4" wood.
Each piece of wood is a side of
the “U* channel. The wood is
secured to the top plate using
hot glue. If you have a
discarded holographic plate
from a previous attempt, place
it on top of the channel so that
there is 1/8” lip on each side
and the bottom. Next, position
the 1/2" x 3/4" wood next to the
glass plate on the top plate and
glue it into place.

The 1/2" side of the wood
is glued to the surface leaving
the 3/4” side protruding up.
You may question why we are
using such a large thickness of
wood to hold the holographic
plate in position. We could just
as easily use a 1/8” thick piece
of material. If the only thing we

Figure 7. Overhead lighting
using 10" steel plate, two
transfer mirrors, jumbo
magnet, and radius mirror.

Figure 8. Protractor set to
45-degree angle.
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Figure 10. Photograph « f
and plate laid'ﬂ:?_ n table.

Figure 9. Diagram illustration incident beam striking holographic plate and
model laid flat on table.

model will holograph much clearer.
The model holder is a piece of 1 x 4
lumber with a 45-degree angle (see
Figures 15 and 16). You have the
option of attaching models directly to

-
Figure 11. Clay balls on magnet
waiting for holographic plate.

Figure 12 . Holographic plate
secured to magnets. i

T e S T e e
Holograprhic Supplies available
from:
images Company

~ P.O. Box 140742
Staten [sland, NY 10314

(718) 698-8305

the model holder. | glued a strip of 1" x
5" x 1/16" thick steel plate to the front. Next,
glue a strong magnet to the model you will
holograph. The models are held to the steel
strip on the model holder using the magnet.
This arrangement allows one to move the
model up and down and angle it left or right to
achieve the best lighting and composition.
Since the model holder is front heavy,
especially with a model attached, one must
place a magnet(s) on the side or back of the
1 x 4" wood to prevent it front toppling
forward. Figure 17 shows a typical set-up.

Set-Up

This holographic set-up is made easy

because of the two fixtures involved. The added
advantage is that the reference beam will always
be at an optimum 45 degrees.

Materials Needed

1 Radius mirror with magnetic mounting
1 45 degree holographic plate fixture

1 45 degree model! fixture

1 Holographic plate

1 Model

1 White alignment card

1 Black shutter card

Place the radius mirror so that it intercepts the
laser beam and reflects the spread beam
diagonally across the table. Position the 45-
degree fixture in the center of the table facing the
radius mirror. Place a white alignment card inside
the 45-degree fixture where the holographic plate
will be put. The spread beam from the radius
mirror should strike the card/fixture directly (90
degrees perpendicular).

U Channel

Side

Top
Plat

§ 4

.

Figure 13. Schematic of
45-degree fixture.

Bottom Plate
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Figure 14. Photograph of 45-degree fixture.

Steel Plate

Figure 15. Drawing of 45-degree
model holding fixture.

Align the radius mirror so that a clean spread
beam evenly illuminates the white alignment card.
If the spread beam doesn’t cover the card
completely, move the fixture further away until it
does.

Replace the white alignment card with a
dummy glass plate. Position the model as close to
the plate as possible. Remove the dummy plate,
turn on the safe lights, and turn off any standard
room lights. Shutter the laser.

Exposure Times

If you are using a radius mirror with the laser
beam spread to a diameter of approximately three
inches, use the following exposure times as a
start:

1 milliwatt laser 6 seconds
1.25 milliwatt laser 5 seconds
2.5 milliwatt laser 3 seconds
5 milliwatt laser 1.5 seconds

(approximately 8%) is lost.
The simple arrangement
used for overhead lighting
for single beam reflection
uses three reflecting
surfaces. This doesn't have
too much impact on the
exposure time. However,
when working with complex
split beam set-ups, the
amount of mirrors in each
beam path can add up,
requiring a longer exposure
time than what you may
have originally estimated.
One should always
strive to minimize the
components used on the
table. Aside from the light
losses, each component
used brings with it its own
risk that it may move or

fixture.

Figure 16. Photograph of
45-degree model holding

If you are using the steel
spherical mirror, double the
exposure times. Expose the
hologram using the shutter card
as described in the previous
article.

Development

Develop and view the
hologram as described in the
previous article.

Why use side lighting if
overhead lighting is better?

As we continue, we will be
using a lens to collimate the
reference beam. To maximize
component stability, it is easier to

Figure 17. Single beam
reflection holographic set-up
using plate and model fixture.

Figure 17b. Close up of
45-degree fixture and
model holder.

have the components lay flat on
the table using side lighting rather than overhead
lighting. In addition, it is easier to match the path
distances with a beam that is parallel to the table.
All this will become evident when we cover those
procedures later on.

Light Losses and
Minimum Components

Each time the laser beam is reflected from an
FS mirror, a small amount of light intensity

become misaligned at the last moment, ruining a
potentially good hologram. So, if you do without a
particular component on the table, do so.

Direct Reflection Copies

Suppose you've shot a hologram that came
out very nice. You show it around to your friends
and someone asks you to make them a copy. Well
you could set-up the table again and re-shoot, or
you could make a direct reflection copy.

The standard notation for the master
hologram (the one you are making a copy of) on
an illustration, diagram, or schematic is H1. When
you see a plate labeled H2, that is the standard
notation for the copy plate.

Making reflection copies is easy. Figure 18
illustrates the basic set-up. H1 is placed in the
spread beam, angled to produce the brightest
image. Two magnets and one clip on each side of
H1 are used to secure the H1 plate in the proper
position and angle. In this particular case, side
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Direct
Reflection Copy Copy
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Figure 19. Direct refiection
copy table set-up.

single beam hologram.
The exposure is made as
you have done previously.
Lift the shutter card off the
table, holding it just above

Figure 18. Direct
reflection copy
set-up.

lighting is preferred because it is easy to adjust the
angle of H1 to the incident beam to produce the
brightest image.

Set-Up

Materials Needed

1 Radius mirror

1 H1 hologram

1 Holographic plate (H2)
1 White alignment card
1 Black shutter card

Figure 19 shows the table set-up to shoot a
direct reflection copy. The radius mirror is
positioned to intercept the laser beam and reflect
the spread beam across the table. Use the white
alignment card to determine that the beam is
spread evenly across the plate without any

the table so that it still
blocks the laser beam. Hold in this position for
about 30 seconds to allow any vibration to die out.
Then lift the card out of the beam path for the
determined exposure time.

Develop the copy hologram as before. When it
has dried completely, you should have an exact
copy of the original.

Collimated Reference Beam

The laser light we have been using thus far
has been diverging sharply from a lens or radius
mirror. In many cases, it is preferred to use a
collimated beam. What is a collimated beam?
When a beam is collimated, it is no longer
diverging outwardly into space, rather the beam
stays the same size, traveling roughly parallel
through space. No collimation is perfect. The
traveling light beam will eventually diverge, but

laser light to a point where it completely covers a
holographic plate. See Figure 22.

Setting Up the Lens

Set up the table to shoot a single beam
reflection hologram, using the 45-degree fixture.
Begin by placing the radius mirror on the table so
that it intercepts the laser beam and reflects the
spread beam diagonally across the table. Place
the collimating lens in front of the diverging beam.
If you know the focal length of the lens, place it at
that distance from the diverging optic.

Always check the resulting beam to make sure
it is collimated. An easy way to check it is to hold
a white card behind the lens. Move the card
toward the lens and back away from the lens. The
outline of light shining on the white card should
remain the same (not get bigger or smaller). If it
does, the lens is not in the proper position. Move
it toward or away from the diverging optic and
check it again. When the outline stays completely
stable, continue setting up the table.

Place the fixture on the table so that the
collimated beam will illuminate the holographic

Figure 20. Collimated
beam produced from
large parabolic mirror.

Collimated Beam

Figure 21. Collimated
beam produced from
positive lens.

at
focal length
of large lens
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Lens

- //j
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this is not a concern for us.
On the isolation table, for all
intents and purposes, the
beam can be considered
perfectly collimated.

There are a few methods
open to us for collimating
Laser ™. the laser light. One method
Beam - uses a large parabolic

: mirror similar to the small
radius mirror, only much

imperfections. Remove the white alignment card
and position the H1 hologram at this position.
Angle the H1 hologram in the spread laser beam
to the angle that produces the brightest image.
Secure the position by using a binding clip and
magnet on each side of H1.

Block the laser with the shutter card. Turn on
the safelight(s) and turn off all standard room
illumination. Take out a fresh holographic plate
(H2) and sandwich it in front of H1 using the two
binding clips.

Typically the exposure time to make a copy is
around the same exposure time used to make a
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larger. By placing a
diverging optic (radius mirror, negative lens, or
positive lens) at the focal point of the large
parabolic mirror, the light reflected from the large
mirror becomes collimated (see Figure 20).

Another method, and the one we will use, is
too use a positive lens, as in Figure 21. The
positive lens may be a plano convex or double
convex. Since the holographic plates we are using
are 2.5” square, we can get away with using a lens
that is a little bigger than the plate itself.

The main consideration in choosing a lens is
that the focal length (FL) of the lens be long
enough so that the radius mirror has spread the

plate. Place a white alignment card into the 45-
degree fixture. Check the spread beam to insure
that it is covering the card completely. Remove the
white alignment card and place a dummy glass
plate in the fixture. Place the model behind the
plate position. Remove the dummy glass plate.
Turn on the safe light and turn off standard room
illumination. Shutter the laser and load the fixture
with fresh plate.

Exposure Times

If you are using a radius mirror with the laser
beam spread to a diameter of approximately three
inches, use the following exposure times as a
start:

1 milliwatt laser 6 seconds
1.25 milliwatt laser 5 seconds
2.5 miliwatt laser 3 seconds
5 milliwatt laser 1.5 seconds

If you are using the steel spherical mirror,
double the exposure times. Expose the hologram
using the shutter card as described previously.



collimated beam.

Figure 22. Single beam
reflection set-up with

Figure 23. Schematic
of image plane set-up.

Image H2
Plane Copy Copy
Laser Light R

— Plates are separated by Tspacers

H1 Master

Eaas

Real
Image

Figure 24. Labeled
photograph of 45-degree
fixture.

virtual image.

The real image of a hologram is
used to make a number of
different types of copy
holograms. To make undistorted
copies requires an undistorted
real image. This is why it is
necessary to collimate the beam.
We can use the hologram we just
made to make an image plane
hologram.

Image Plane
Copy Hologram

To make an image plane
hologram, we project the real
image from the master onto an
unexposed plate. The advantage
this technique has over the
“direct reflection copy” is that you
can move the plane of the
holographic image, meaning that
you can move the holographic

Figure 25. Photo of knifess
splitting 1/2 x 3/4" wood,

image in front of, bisecting, or behind
the holographic plate. If you ever
viewed a hologram where the image is
projected in front of the plate, rather
than behind it, this is one way you can
accomplish this.

Figure 23 shows the basic set-up.
H2 (the copy) is placed in front of H1
(the master). The real image from the
master is projected forward toward
H2.

Set-Up

Materials Needed
1 Radius mirror

with magnetic

Development

Develop and view the hologram as described
before.

Checking the Finished Hologram

When you look at the virtual image of this
hologram, it will appear as any other hologram
shot with a diverging beam. When you look at the
real image, by flipping it over, the difference is very
noticeable.

Reflection holograms shot with a diverging
beam have a real image that is a magnified
projection of the model, in contrast to a reflection
hologram shot with a collimated beam that has a
real image projected at the same size as the

mounting

1 45 degree holographic plate fixture
1 H1 hologram (master)

1 Holegraphic plate (H2)

1 White alignment card

1 Black shutter card

1 Large positive lens

The procedure for making an image plane
copy is as follows. Use the radius mirror to spread
the laser beam diagonally across the table. Place
the positive lens in front of the spreading beam to
collimate the beam. Check the beam to insure it is
collimated. Position the 45-degree fixture so that it
intercepts the collimated beam directly.

Start by placing a white alignment card in the
45-degree fixture holder. Check the spread beam

to make sure the beam is evenly illuminating the

white card. Remove the white card and replace it
with a dummy glass plate. The dummy glass is
necessary to accurately gauge where the fresh
plate (H2) will be positioned. At this point, you can
add spacers behind the glass to vary where the
real image will bisect the copy plate. If you do not
use spacers, chances are that the entire image will
be projected in behind the plate of the image plane
copy (just like the original). In many cases,
holographers make the image bisect the plate,
allowing half of the image to project in front of the
plate and the balance of the image behind the
plate. See close-up in Figure 24.

Spacers can be made from the same wood
used to make the “U" channel on the 45-degree
fixture (1/2" x 3/47). Cut a 1-1/2" length of this
wood, then, using a sharp knife, split the wood into
four equal pieces along the 3/4” thickness, as in
Figure 25. If you use the spacers, place one
spacer on each side and on the bottom of the
glass plate in the 45-degree fixture. Next, place
the master hologram on top of the spacers, so that
the real image is being displayed.

To produce the brightest real image from the
master H1, you will have to tilt the plate slightly.
Rather than tilt the plate itself, tilt the entire 45-
degree fixture. At the angle it produces the
brightest real image, place spacers under the
fixture to hold the fixture at that angle.

Making the Exposure

Remove the master H1 from the 45-degree
fixture; note the orientation when you take it out
and place it down. You must reload this plate
exactly as it was-or you will not make a copy
hologram. Next, remove the spacers and the
dummy glass plate.

Shutter the laser, turn off the room lights, and
turn on the safe lights. Load a fresh holographic
plate (H2) into the fixture. Next, put the spaces on
top of the H2 plate. Finally, replace the master
hologram into the fixture making sure it is
orientated properly.

You may want to place a little clay on the top
corners of H1 to secure it in position. Make your
exposure using the shutter card. Use the same
exposure time as you had used to make the
master hologram. Develop for a reflection
hologram as before.

Results

When you look at the copy hologram at first, it
may appear like the original. Look closely and you
will notice that the holographic image is being
projected in front of (or bisects) the holographic
plate. NV
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SOUTHERN
ELECTRONICS

888-51-CABLE

WE WILL BEAT ANY PRICE ON
STEALTH
DESCRAMBLERS
P8O & 1000P

CALL FOR YOUR PRICES!!!
(MINIMUM 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 FL SALES

Southern Electronics

10097 Cleary Blvd., #285
Plantation, FL 33324

Write in 78 on Reader Service Card.

SALL BLOWOUT SALS

FTG.......$65.00 FORALLOFYOUR

Write in 89 on Reader Service Card.

[ TEST EQUIPMENT cont. |

POWER SUPPLIES, ETC.: HP 6253A 0-
20V, 3A dual tracking $300. HP 6255A 0-
40V, 1.5A dual tracking $375. HP 6443B O-
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.

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,
TDRs, OTDRs, and much more. PTL Cable
Service. Phone 407-747-3647, FAX 407-575-
4635.

HP 117A VLF comparator (WWVB frequency
reference) $375; HP 10833C HP-IB cable,
$20; HP B691A, B694B, 8698B plug-ins for
B690 sweeper, $250 ea.; KEPCO ATES55-
20M variable power supply, 55V, 20A, $450,
RCA 4012 TWT, $25; C band microwave
power amps, 2W $75; 5W $125. Call for com-
plete list of laser and electronic equipment.
Laser Artistry, 414-764-7400.

TEKTRONIX 7000 SERIES. 7CT1N curve
tracer $370. 7D20 digital storage $750. 7L13
spectrum analyzer, 1KHz-1800MHz, 30Hz
RBW $1,750. 7L5/L3 spectrum analyzer,
20Hz-5MHz, 10Hz RBW $1,400; with tracking
generator $1,900. 7812, S-6, S-52 time
domain reflectometer $1,500. 7S14 1GHz
sampler $600. Excellent condition! All with
warranty. Pepper Systems, 214-353-0257.

CALL 1-800-945-6625

For all your cable TV needs e All Major Brands

READY TO ROCK & ROLL

10 pcs. Minimum — Includes Remotes

BlaclkB.B., ......
o Y

a VW a

" >”a il : r 4

NE IMPLYIN
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ot . $215 03-VI
600s .. $135 Black-S 35s or 50s

195 RIo H100s . . ... .2 $175
T s L 1 Lo

. $135

THEFT OF SERVICE WILL BE DENIED PURCHASE.

LOGIC ANALYZERS: Fluke 9010 $490
(includes docs and fancy case), pods $90;
Tek 1230 $590, pods $145; Global
Specialties LTC-2 $79. Synergetics Surplus,
3860 West First Street, Box 809, Thatcher,
AZ 85552. 520-428-4073. synergetics@tina
ja.com VISA/MC.

DISTORTION ANALYZERS: HP 334A $205,
HP 331A $195, HP 339A §1,995. Tech-
Systems 1-800-435-1516.

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,

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.

HITACHI OSCILLOSCOPE. Model V-302F,
dual trace, 30MHz with two 1 meg clip
probes, like new, w/operating manual $350
plus shipping. 757-484-1757.

HP 86222A RF plug-in .01-2.4 GHz, 1 ea.
Davilyn Corp., 818-787-3334, 1-800-235-
6222, Fax 818-787-4732.

TEKTRONIX EQUIPMENT: A6302 & AM
503 current probe & amplifier $850. P6201
900MHz active probe $350. AM 502 7A22
high-sensitivity differential amplifiers $400,
$350. 7D20 digital storage plug-in $750.
390AD digitizer $600. 5D10 waveform digitiz-
er with readout $325. Excellent condition,
warranty. Pepper Systems, 214-353-0257.

FUNCTION GENERATORS - Tek TM series,
Tek FG 501 .002Hz-2MHz $195, Tek FG 502
1Hz-11MHz $295. Tek FG 504 .001-40MHz
$495. Bill 1-800-435-1516.

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

100MHZ SCOPE, Hitachi V-1080, cursor
controlled dual timebase, excellent condition,
warranty, $375. Ridge Equipment, voice/fax
301-831-7671.

SCOPE SALE: Tek 465 dual trace 100MHz
$500. Tek 475 200MHz $600. Tek 2465
350MHz $2,995, HP 54200A 200MHz
$1,095, HP 54100D 500MHz $3,900, HP
54110D 1GHz $4,500. Others available. All
complete with new probes, accy's and op
manual. 90 day guarantee, reconditioned, like
new. Tech-Systems 1-800-435-1516.

SPECTRUM ANALYZERS: Tek 7603/7L12
100 KHz-1800MHz system $1,795. Tek
7603/7L13 100KHz-1800MHz $1,995. Tek
7L18 1.5GHz-60.5GHz $2,495. HP 3582A
0.02Hz-25.5KHz dual channel $2,995. HP
3580A 5Hz-50KHz portable spectrum analyz-
er $1,695, HP B569A 10MHz-22GHz $6,900.
HP 141T/8552B/8555A 10MHz-18GHz
$1,695, HP 141T/8553B 0-110 MHz system
$1,395. 90 day guarantee, mint condition 1-
B00-435-1516 Tech-Systems.




CALL TOLL-FREE C&S SALES b FREE co.pAGE

(800) 292-7711 CATALOG!
Se Habla Espanol EXCELLENCE IN SERVICE B00) 445

AFFORDABLE, HIGH QUALITY ELENCO OSCILLOSCOPES
2 YEAR WARRANTY

Four Functions in One Instrument
Features:
* One instrument with four test and measuring
systems:
* 1.3GHz Frequency Counter
* 2MHz Sweep Function Generator
= Digital Multimeter
+ Digital Triple Power Supply

STANDARD SERIES

S-1325 25MHz $325 S-1330 25MHz $459 HOOONR SRSV WA S G 2
S-1340 40MHz $419 S-1345 40MHz $549
Features: S-1360 60MHz $749
* TV Sync = High Luminance 68” CRT Features:
* 1mV Sensitivity + Complete Schematic * Delayed Sweep » Dual Time Base ¢
* XY Operation * Plus much, much morel! * Automatic Beam Finder + llluminated Internal Gradicule
+ Z Axis Modulation » Built-in Component Test - 95 b~
| 2 FREE probes with each scopol!l * Plus all of the features of the “affordable” series!! s 3479 S
L

B&K 4040 w/ Frequency
* 2Hz to 20MHz

* AM and FM Modulation

* Linear and Log Sweep

* Counter Range 5Hz to 30MHz

» 5 Digit Display 5425

GF-8026 w/ Frequency
* .02Hz to 2MHz

* Linear and Log Sweep

» Counter Range 1Hz to 10MHz
* 4 Digit Display

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.
*85

B&K Model 1688

High Current (25 DC amp) Power Supply

Fluke Multimeters Model M-6100

70 Series Programmable DMM

Model 70Il..........coccocnrciiinirnens..... $69.95 Includes FREE Computer Interface

mggg: ;g:: and FREE Software

Model 77II..
Model 79Il..
80 Series
Model 83....
Model 85....
ORI BT ...t tirisbiinmiaind

1.3GHz Universal Counter
Model F-1300

* Variable 3-14VDC
« 256 amps @ 135V
« Thermal Protection other functions

249, G| 225

XK-550 Digital / Analog Trainer

« Easy-to-use Elenco’s advanced designed Digital / Analog Trainer is specially
designed for school projects. It is built on a single PC board for

1004 seloty poce maximum reliability. It includes 5 built-in power supplies, a func-
4 tion generator with continuously sine, triangular, and square wave

339.95 1 i forms. 1560 tie point area.

Kit Corner over 100 kits available XK-550

| AR-2N6K Model AMFM-108 | /=orbled and Tested
Made 2 rrl;ter | 6 meter AM/FM #msgor / ’ $ 1 69 .95

Amateur Radio Kit Radio Kit 3 41
' | XK-550K - Kit

$34.% $29.%
Model M-1005K | Model TR-18K $439.9%

Low cost, 3 1/2 dliglt LCD, 18 ranPes Stereo Cassette Player Kit 3
transistor test, diode test, overfoad | . Transparent case
8 protection and pocket size. - High reschition Tools and meter
31 5 95 |
-

#19.% shown optional

* Period
* Frequency & 8

= Analog Bar Graph

* Large 3 3/4" LCD Display

* Menu Driven

= Triple Display

= RS-232 Interface

* True AMS

= 9 Basic Functions
including cap. & freq.

= Auto Power Off

Digital Multimeter

11 functions including freq to
20MHz, cap to 20uF. Meets UL-

WE WILL NOT BE UNDERSOLD C&S SALES s TR o

UPS SHIPPING: 48 STATES 5% 150 W. CARPENTER AVENUE FULL FACTORY WARRANTY

OTHEES CALL FOR DETAILS WHEELING. IL 60090 PRICES SUBJECT TO CHANGE WITHOUT NOTICE
IL Residents Add 8% Sales Tax FAX: (847) 541-9904 (847) 541-0710 http://www.elenco.com/cs_sales/
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Starlite Electronics

BUYS5

FULLY ILLUSTRATED INSTRUCTIONS.| BUY 5
GET 1 FULL TECH. SUPPORT. GET 1
FREE! FREE!
ltem id. pc 1-pc 10
Star VI Quick Kits 19.95- 14.95
Star VI Loader 24.95- 19.95
One Wire Multi Mode Kits 34.95-29.95
Star 7 2/R 5/V 3 Wire-
Multi Mode Kits 33.95-28.95
Star 7 FSK Transmitter "Standard” 99.95- 89.95
Star 7 FSK Transmitter "RE-SPAWN" 129.95-109.95
e
“termid j Pc 1- Pc 10}
A/S - 50 Quick Kits 34.95 - 29.95
A/S - 70 Quick Kits 34.95 - 29.95
A/S - 80 Quick Kits 34.95-29.95
A/S - 90 Quick Kits 34.95-29.95
A/S - 86 Quick Kits 34.95- 29.95

PIO FSK Transmitter "Custom”

==
lterm id daat il Pc 1- Pc 10
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

119.95- 115.95

ABC ELECTRONICS 315 7TH AVE N. MPLS. MN. 55401

(612)332-2378 FAX (612)332-8481
WE BUY TEST EQUIPMENT AND COMPONENTS.
TEK 7A13 DIFFERENTIAL COMPARATOR $150.00
TEK 7A16P PROG.200MHZ VERT.AMPLIFIER $75.00
TEK 7A17 150 MHZ SINGLE TRACE AMPLIFIER $50.00
TEK 7A18 75 MHZ DUAL TRACE AMPLIFIER $50.00
TEK 7A19 600 MHZ SINGLE TRACE AMPLIFIER $150.00
TEK 7A22 DIFFERENTIAL AMPLIFIER $200.00
TEK 7TA24 400 MHZ DUAL TRACE AMPLIFIER $200.00
TEK TA26 200 MHZ DUAL TRACE AMPLIFIER $75.00
TEK D11 DIGITAL DELAY UNIT $50.00
TEK 7D12 A/D CONVERTER MAINFRAME $50.00
TEK 7D13 DIGITAL MULTIMETER $50.00
TEK T™M11 DUAL 50 OHM DELAY LINE $100.00
TEK ™13 $50.00
TEK 7811 SAMPLING PLUG IN $200.00
TEK 7512 GENERAL PURPOSE SAMPLER $350.00
TEK 7514 | GHZ SAMPLING PLUG IN $350.00
TEK PS5010 PROG.TRIPLE POWER SUPPLY $250,00
TEK 485 350 MHZ PORTABLE SCOPE $600.00
KEITHLEY 480 PICOAMMETER $300.00
LEADER LBOS16 100MHZ OSCILLOSCOPE $300.00
GENRAD 1657 RLC BRIDGE $750.00
SENCOR LCS3 CAP-IND. METER $400.00
FLUKE B505A 6.5 DIGIT DMM $250.00
TEK DAS9100 WITH PROBES $750.00
TEK 7D20 PROGRAMABLE DIGITZER $500.00

30 DAY WARRANTY

‘TEK 7B15 | GHZ DELAYING TIME BASE $250.00
TEK 7TBS0A 150 MHZ TIME BASE $75.00
‘TEK 7B52 DUAL TIME BASE $75.00
‘TEK 7BS3 100 MHZ DUAL TIME BASE $75.00
‘TEK 7B70 200 MHZ TIME BASE $75.00
‘TEK 7B71 DELAYING TIME BASE $75.00

‘TEK 7B80 400 MHZ DELAYED TIME BASE $100.00
‘TEK 7B85 400 MHZ DELAYING TIME BASE 512500

TER 7TB50P PROGAMABLE [MME BASE $200.00
TEK 7B92A 500 MHZ DELAYING TIME BASE ~ §125.00
‘TEK AMS502 DIFFERENTIAL AMPLIFIER §75.00

TEK MX5010 MULTIFUNC.INTERFACE EXTEN. $200.00
TEK 7834 400 MHZ STORAGE MAIN FRAME ~ $400,00

TEK 7844 400 MHZ MAIN FRAME $400.00
TEK 7854 400 MHZ DIGITAL STORAGE FRAME !50000
TEK 7904 500 MHZ MAIN FRAME
TEK 7104 1GHZ FRAME WITH- 1275000
(TA29,7A29,7B10,TB15 )
TEK 2235 100MHZ OSCILLOSCOPE $650.00
TEK 2246 100MHZ OSCILLOSCOPE $1200.00
GENRAD 1658 RLC BRIDGE $900.00
TEK 608 MONITOR §650.00
‘TEK 577 DI/177 CURVE TRACER $1500.00
HP 1651 LOGIC ANALYZER $1200.00
TEK 2465 300MHZ OSCILLOSCOPE $2000.00

Write in 80 on Reader Service Card.

[ TEST EQUIPMENT cont. |

HP 8640B/323 RF signal generator, 0.45 to
520 MHz, LED display, VGC, $350. HP
8640B/1/2/3 commercial RF gen, VGC
$1,100. HP 5205A network analyzer, VGC,
$2,200/0ffer. All plus shipping. Call evenings
or leave msg, Stan. 714-841-5866.

RF EQUIPMENT: HP 5342A/1 18GHz
counter (oven option) $2,100. HP 86222B
.01-2.4 GHz sweep oscillator $1,600. HP
11869A adapter for 8350B $350. HP 8350B
sweeper mainframe $4,100, HP 436A, 8481A
power meter, sensor $1,700. Excellent condi-
tion, with warranty. Pepper Systems, 214-
353-0257.

on Reader Service Card.

GCOUNTERSURVEILLANGE
EQUIPMENT
Al 6600

PuoNE Tap DETECTOR
DETECTS:

* Radio Frequency Taps

+ Series and Parallel Taps
* Line Impedance Taps " "
E:clensmn F'huna Listeners $1 49 a5

Al 2100
Visratiné TRanSMITTER DETECTOR
DETECTS:
+ Body Wires
* FM Wireless Mics
* AM Transmitters
* UHF Transmitters

$189.95

5500
%’um.ﬂs SAFETY SYSTEM
DETECTS:
* All Phone Taps and Extension
Phone Listeners
« All Body Wires, Wireless Mics,
AM/FM and UHF Transmitters
DEFEATS:
= All Body Wires, Transmitters and Distance Microphones
with its bmlt—m whi‘he lse generator

Order Our Full Calalog for $6.00, Reoawa sm 00 OFF First Order
(FREE WITH ANY PURCHASE)

] AMERIGAN INNOVATIONS, INC.
119 ROCKLAND CENTER ~ SUITE 3158 - NANUET, NY 1095

Voice: 19141 135-6127 » Fax: 1914) 735-3660
Ll TP/ WWW.SPYSITE.COM - E-Mai: WEBMASTER(SPYSITE.COM

fterm id Pc1-10 fterm id Pci1-10
Z-F1 12.95-9.95 TC- 03 17.95- 12.95
Z-Tac3__16.96- 13.95 TC-07 17.95- 12.95
ceRvEey mTE ey
SALE {Sept.} It is not our intent
100 Z-F1 Orders Fax ?V defraud m;;’;p:y::
2.50 ea. .843- X operation
Vgl 718-843-7671 718-843-7627 e i iy s
- in doing so.

HP 8150A OPTICAL POWER SOURCE.
Active laser with input and output power mea-
surements. Very little hours of operation. Call
Stephen 310-867-2654.

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

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

LF) LA PPAY

Elecironics International

COMPUTER PARTS

MGT0 SIMM....
AS-70 SIMM....
Mx32/36-70 72-pin. SIMM (4MB]
M323I670 T2-pin SIMM (BB
L3I0 T2pin SIMM (16MB)
256Kx4 DIP DRAM
Mxl DIP DRAM...
1Mxd-80 DIF/ZIP
256Kx8-60 VIDED 504 D

256Kx16-70 VIDEQ  ZIP.(2CAS/ZWE). $20/24 B8S82RCIS.
256Kx16-70 VIDED SOU.{2CAS)...orcc

[PU&LO-
PROCESSORS -

3860X-33 INTEL.CPU.cccrreecercsscemrsmemrssnne $20

00 PENTIUM 0/100.CPU.......conc..... $130/139

B028742.CO-PROCESSOR. ..o $19

$03875X/DX.CO-PROCESSOR s $32
FPU....

- -

VIDEQ, PENTIUM MOTHERBOARD "“CALL
MOTHERBOARD BIOS UPGRADES...........CALL
486 CPU 5V 1o 3V ADAPTER SOCKETS......$35

128KxB-25/20/150532-DIP Amil.

EPROM PROGRAMMERS..............$129/139

16550 40-PIN UART.—c e $10.50

EPROMS & FLASH:
27C512-150NS....
27CO10-150NS e
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© OTHER PARTS AVAILABLE, CALL FOR QUOTE ® VOLUME DISCOUNTS OFFERED
°  PRICES SUBJECT TO CHANGE WITHOUT NOTICE ®TERMS.COD (CASH), VISAMC
MINIMUM ORDER $20 SHIPPING & HANDLING: $6 MIN

LA PAZ ELECTRONICS INT'L

P.O. BOX 261095, San Diego CA 92196
TEL (619) 586-7610 FAX (619) 5§86-1482

Write in 168 on Reader Service Card.

HP 3466A 4-1/2 digit multimeter $150; Fluke
8810A 5-1/2 digit multimeter $200; HP 1715A
200MHz oscilloscope $450; HP 1741A
100MHz storage oscilloscope $400; Tektronix
466/DM44 100MHz storage oscilloscope
$500; HP 4260A universal bridge $225; Fluke
7260A counter/timer $150, HP 478A thermis-
tor mount $75. Credit cards accepted. Call or
fax to request list of other equipment. Phone
908-722-6157, Fax 908-722-6391.

TEK 7000 SERIES scope module sale!
Mainframes from $295. Frequency ranges
from 100MHz-1000MHz. Plug-in module sale.
300 in stock from $100 ea. Tech-Systems 1-
800-435-1516.

WANTED: LATE MODEL TEST EQUIP-
MENT (Tektronix, HP, Fluke). Also we buy
test equipment manuals, catalogs. Pepper
Systems, 214-353-0257; 214-802-9511 FAX.

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.

POWER SUPPLY SALE: Any voltage any
current. Over 1,000 pieces in stock. Call us
first. 1-800-435-1516 Tech-Systems.

WANTED: SPECTRUM analyzers, sweep-
ers, network analyzers, HP, Tektronix. Also
looking for radio service monitors, Motorola
R-2001/A/B/C/D, R-2200/A/B/IFR-500/1100/
1200/1500, Wavetek 3000/3100/2100,
Cushman-50/6020/7000/31, Marconi 2955/
2957. We pay within 24 hours via Fedex. Call
Paul Zeppa at 408-929-2244 or fax your list
to 408-929-0962, RF imaging and comm.

ANALOG 5100 VARIABLE AF ELECTRON-
IC FILTERS: Highpass 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

SPECTRUM ANALYZER, HP 141T/8552B/
B553B $1,250. 8443A tracking generator
$300. Warranty. Ridge Equipment, voice/fax
301-831-7671.

SIGNAL GENERATORS: HP B8660C/
11661B/86602B/86631B 1300MHz system
$2,250, HP B660DA 2.6GHz system $3,500,
Ailtech 2GHz system $3,800. 1-800-435-
1516 Tech-Systems.

HIPOTRONICS SERIES 100 AC/DC SUP-
PLY 0 to 40KV. Entire high voltage section
sealed in oil for safety. Metered current to
50mA. Call Stephen 310-867-2654.

TEST EQUIPMENT SALE: Tek 7000 series
scopes, starting at $200; Tek 7000 series
plug-ins from $50; HP 141T spec. analyzers
systems from $950; Gould-Brush chart
recorders starting at $250; Fluke handheld
DMMs from $75. Coppes Electronics 520-
760-7780, 520-432-2928, Fax 520-432-1229.
Visa/MC accepted, 30-day warranty.




BATTERIES

HENWOOD
PB1  12v @ 1100 mAh
KNEB-3 7.2v @ 1200 mAh
KNB-4 7.2v @ 2200 mAh
PB6 7.2v@ 760 mAh
PB?  7.2v @ 1500 mAh
PB8  12v @ 850 mAh
PB-13 7.2v@ 750 mAh
PB-14 12v@ 800mAh
PB-18 7.2v @ 1500 mAh

82, BPB3,
BPB4 7.2v@1200 mAh 3'
BPE5B 12v 600 mAh 3"

BATTERY-TECH, INC.

DEALER INQUIRIES WELCOME

SEND FOR FREE CATALOG =

HP 4943A transmission impairment measure-
ment set, excellent condition, $450. HP
1645A data error analyzer $395. Fluke
8010M multimeter, $90. Tek 7A26, unused
and in original box w/manual $300. TerraCom
TCM-DPSR power supply $250. Guaranteed.
Call Pat, Alaska-Omega Electronics, 907-
474-8958 or omega @ polarnet.com

SECURITY

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

SMART CARD PROGRAMMER. Read and
write your own smartcards. Works with
ISO7816-3 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.

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.

CAMCORDER

Panasonic PB 80/88

ORIG PAN.......ocsiinnninnns $39.00
Sony NP77H 2400 mAh 39.00
Sony NP55 1200 mAh  29.00
Sony NP22 500 mAh 29.00
Canon 8mm 2000 mAh  36.00
Panasonic Paim 2400 mAh 39.00
JVC GR Type C 1500 mAh 36.00
Shap BT 21/22 2000 mah 45.00
RCA/Hitachi 8mm 2400 mAh  39.00

ALL BRANDS AVAILABLE

BERsREnes
SSSISSSIIS

800 SOUTH BROADWAY, HICKSVILLE, NY 11801

800-442-4275 = FAX 516-496-9523
IN NEW YORK STATE CALL: 516-496-9520

REPLACEMENT
BATTERIES
ALL NEW » MADE IN U.S.A.

MasterChargers® New!

MasterCharger | DELTA V, EMD 2"6’0%'” 4

RAPID CHARGER PB33 6y @ 1200 mAh
ALL VOLTAGE 48v-132v12-2HOURS [l PB34 96v @ 600 mAh

MaslerChaﬂ‘er lla
TAPER CHARGER
ALL VOLTAGE 4.8v - 13.2v 0 HOURS

SALE!

ALL 7.2 VOLT
@ 1500 mAh*

BATTERY

PACKS
$3000

“EXCEPT FNB-35(5)(5)

DUAL CHARGERS
* MasterCharger i+|
+ MasterCharger l+lla
* MasterCharger lla+lla*

‘AUTOMATICALLY CHARGES TWO
BATTERIES AT THE SAME TIME

All MasterChargers
(Single and Dual) Feature:
* Interchangeable Cups
+ Fully Automatic Operation
+ Built in Overcharging Protection
* User Friendlg
= More Than 50 Cups Available
* Optional DC Charger

Write in 81 on Reader Service Card.

WIRELESS COVERT CAMERAS W/BUILT-
IN 300' TRANSMITTERS. SMOKE DETEC-
TOR $285, IN-WALL SPEAKER $260-B/W,
$395-COLOR, ALL WITH AUDIO + 3.6mm
PINHOLE LENS. QUAD CCTV SYSTEM
$895 WITH 4: CAMS, 6mm LENS, MOUNTS,
PS, + 1 REALTIME QUAD DISPLAY WIT +
DATE GEN. LENS BLOWOUT 1/3" 2.8mm,
3.8mm, 4mm $39. HUNDREDS OF CCTV
ITEMS AT 50% OFF DEALER PRICES.
CALL 617-933-0827.

= ek

SECURITY PRODUCTS: stun guns, pepper
spray, blowguns, and other unusual items.
Up to 50% off retail. Free catalog. M&K
Sales, 2208 Elberta Rd. #3B, Centerville, GA
31028.

PAGER OWNER! Use your pager as a secu-
rity monitor to monitor your burglar alarm and
telephone answering machine using Pageout
automatic paging system $99.99. Other sys-
tems available. Call 410-483-6211. http://
www.worldprofit.com/maateez.htm

JERROLD DRX-3-105

CONVERTERS * CONVERTERS « CONVERTERS .

_ZZ W. Main Street
smithtown, NY 11787
1-800-322-9690

Javanco

The Electronics “Five & Dime”|

40,000 FT? OF REAL BARGAINS

& computer paris ® diocdes @ tie-wraps

® misc software ® LEDs © batteries

@ TVIVCR service parts @ telephone parts & acc. @ fuses

®ICs ® resistors ® crystals

& sockets ® oscillators
@ tubes @ fans, meters
@ transistors @ speakers

We have one of the largest seloctions of common and “hard to find” integrated
circuits available. Check out our huge inventory of new and used computer
equipment. We offer quick turm-around order processing. Call us first for the best
-

® wire & cables

@ obsolete parts

® equipment racks
® knobs & hardware
@ circuit boards

® subassemblies

@ neat “junque”

® capacitors
® switches & relays
@ connectors

salection and lowest price!

Orders only: 1-B00-JAVANCO (528-2626)
(615) 244-4444

BBS: (615) 244-4445 Fax: (615) 244-4446
hitp:/lwww. javanco.com

Call or write
for a catalog

\|\5_?‘ 210

20 et
W o
501 12th Avenue South - Nashville, TN 37203

+ Hours: 8:30a-5:20p CST M-F 9a-1p CST Sat

Write In 202 on Reader Service Card.

CONVERTERS - CONVERTERS « CONVERTERS

REGAL CR-83

61 Channel, Fine Tuning 83 Channel  Parental Lock—Out
ngle: o X 1 . 4
5+: $39.00 PANASONIC Single: §75 UNIVERSAL REMOTES! 5+: $49.00
10+: $35.00 550 MHZ + HRCSwitch 5+: $69.00 REPLACEMENT REMOTES! 10+: $45.00

Parental Lock-out - More! 10+ $65.00 $5.00 & up

Ask about Customer Remote, Batteries & Coax Cable Always included  CALL NOW!
Referral Incentives we po NOT SELL DECODERS, TEST DEVICES, chips, ETct 1-800-322-9690
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CONVERTERS - CONVERTERS * CONVERTERS
SUILNIANOD - SHILHIANO) » SHILYIIANO)
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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.....

e $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
machinin ...$99.00 Postpaid

B
i

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 10AA 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 75 HZ
(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
their Singapore design center, they saw little use. We have sold
over 70 of them. Available in several different configurations.
For Macintosh, 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 including the
approprate cable. Experimenters can use the basic $175.00
Monitor on the IBM at one resolution only, by ordering a cable
and sync adapter for $50.00. Shipping weight is 52 Lbs.

| 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

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

I truncated and electronic unit with

Light table uses grid type
flourescent tube. Requires
Neon sign transformer to
operate. Closeout ...$30 PP
Neon sign transformer
15KV. $30.00 15 Lbs

Ordering from V&M Surplus is easy. No minimum order, no hidden
charges, most items postpaid. Your satisfaction guaranteed, or your
money back. | am an avid collector, right now | am looking for the
following items: Norden Bombsight, M209 Converter (crypto-

machine), K9 Ball Turret Sight. Cash or trade. Joanklin, . Jinh,

Vision and Motion Surplus
222 Pleasant Street
Marlboro, MA 01752

1-800-471-0747, 1-508-485-3561

Write in 127 on Reader Service Card.

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 LTA 50P. Measures to
50A at 0.25% accuracy. Wire goes
through toroid....$10.00 Post ald_

Sony XC37 Scient 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




Motorola Boxes
Starting At

$1495

*Pocket Size

*Operates on
9-volt Battery

*Easy to read
LCD Display

Copylat

*EE3

*Load Code

Removal ..for
space
*Repair & Update call

Now Available:
Orange

Bea
Seller!

Old Units

ACP's 76th GIANT

COMPUTER
SWAPXMEET

sunday, 8am-2pm

Nov 24th

REE Admission & Parking
Shop 100's of Sellers

in ACP's Giant Parking Lot

219-744-4788

"CopyCat, Black Box, Stand-alone Programmer"
You have all heard of this amazing device, now you can
own one for yourself. Complete with cables, and easy
instructions. No kit to put together. Completely
Assembled & Pre-tested.

Electronic Service & Supplies

BYDN38B@Prodigy.com
http:/f’www.cris.com/~macguyvr

Write in 85 on Reader Service Card.

| SEGURITY cont. |

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.

PANASONIC CCTV. Authorized closed cir-
cuit video dealer has overstock of color and
B/W cameras. Prices for B/W start at $129;
color $249. All have full factory warranty. Also
time-lapse recorders, switching systems,
lenses, etc. In business since 1980. Discount
pricing to individuals; OEM and dealer pricing
available to qualified accounts. Detection
Dynamics, 512-926-8811, FAX 512-926-
0940.

SATELLITE EQUIPMENT

$99 FOR Dish Network satellite system. 1 yr.
top 40 programming req. 1-800-837-2851.

SATELLITE EQUIPMENT available: Re-
ceivers $35 and up; 20-25 LNB $35; C-KU
feed horns $65. Call B04-599-4408.

SAT-COVER for your 18", 24", or 30" dish.
Sat-Cover™ will protect your 18" satellite dish
from snow, ice, sleet, hail, dust, and other
debris OR disguise your dish in restricted
areas. Sat-Cover™ allows signals through.
Look for us on the Internet. DEALERS
WANTED! Ph. 812-689-3715 or 1-800-642-
2907, Fax 812-689-7227 E-Mail: kweaver@
venus.net

USED SATELLITE EQUIPMENT. You name
it, we have it. LNAs, downconverters, drives,
receivers. Working condition guaranteed. Call
317-385-2305.

1310 E.Edinger K
santa Ana, CA
714-558-8813

Advanced Computer Products, Inc.

r —
SUBERXSTORE

WANTED: LARGE SATELLITE
ANTENNAS, 7-20 meter, commercial grade
only. Also transmitters for uplink, HPAs,
exciters, etc. Prefer Scientific Atlanta,
Andrews, Vertex, RSI, etc. Will remove. PTL
Cable Service, Inc. Phone 407-747-3647,
FAX 407-575-4635.

MILITARY TRANSISTORS & DIODES &
INTEGRATED CIRCUITS WANTED. ELEC-
TRONIC MATERIAL INDUSTRIES 818-842-
3539, FAX 818-845-3613.

DSS PROGRAMMING package. Includes
information on programming all types of DSS
test cards. Software and info on specialized
chips included. Schematics for building both
original and test card programmers. $45
Netwave 512-837-0610.

GUARANTEED LOWEST prices on 18"
satellite dish system. $199 after rebate 1-
800-937-2431.

GET SOUND for VCIl and VCII Plus without
codes. Free detail. Send SASE to: Nassirian,
Box 382-V, Rio Linda, CA 95673.

ADDRESSABLE STEPPER MOTOR
CONTROLLER: JWPIX-1A

$199.95

NON-ADDRESSABLE STEPPER
CONTROLLER KIT: RENIX-1A

STEPPER MOTOR CONTROLLER

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

of 500k bytes / sce.

Can be used for the lollowing tasks:

® Telescope Guidance
®Manufacturing
@®Positioning Platforms @ Animatronics

R INC.
118001 473 - 8080

®CNC Conversion
®Robotics

Fii

$29.95

@R obotics

@ Servos

Write In 86 on Reader Service Card.

DIGITIAL 1/0 CONTROLLER

@ Animatronics

ADDRESSABLE DIGITAL VO
CONTROLLER: JWP1X-3

$179.95

NON-ADDRESSABLE DIGITAL
'O KIT: REN1X-3

$29.95

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

Can be used for the following tasks:

® Automated Manufacturing
®Controlling Solenoids
®Digital Prototyping

http://www.digitalage.com/VM/Paramax
Paramax products also available through:
FORD Electronics: (714) 521 - 8080

Learn MICROCONTROLLERS
EMBEDDED SYSTEMS and
PROGRAMMING...

with the AES leaming system/
embedded contral system
Extensive manuals guide
you through your
development project,
All programming
and hardware details
expluined. Complete
schematics. Learn to prog

LCD, keypad digital, analog. and scrial
0. for your applications

THREE MODELS AVAILABLE.
Choose from an Intel 8051,

Intel 8088, or Motorola 68HC11
hased system.
All models come with:

32K Byte ROM, 32K Byre RAM = 2 by 16 Liquid
Crystal Display + 4 by 5 Keypad » Digital, Analog, and
Serial 1O = Internipts tlimers, chip-selects = 26 pin
i ncetor = Built-in Logic Probe « Power
pply (can also be hattery operated) » Powerful ROM
MONITOR o help you program » Connects (o your
| PC for programming or dat ng (cable included) «
| Assembly,BASIC, and C programming(varies with
maodel) = Program disks with Cross Assembler and
many, well documented, program exnmples * User's
| Manuals: cover all derails{over 500 pages) »
Completely assembled and ready to use ¢ Source code
| for all drivers and MONITOR « Optional Text Book

Everything you need. From $279
Money Back Guarantee
Call for Free Info Pack, or see
WEB at http://www,aesmicro.com
714-550-8094,FAX 714-550-9941

Call 1-800 - 730-3232

- anced Eductional Syaiom |
AES 970 W, 17TH STREET, SANTA ANA, CA 92706, USA

Ifention Decleg)
Zerith

(as is/re-furb)
ST-1000-165 $40/$70
ST-1000-288 $60/$90

ST-1600-288 $80/$110
(screened & cleaned)
Remotes $6

RFT
1 unit $110

10+ $65
100+ call

SuperPIQ

wifilter
1 unit $85
10+ $68

Most makes & models!!
Open 7 days a week
8am-9pm (PST)

(702) 895-9120

Write in 126 on Reader Service Card. 55




ated. First, there is the effect of the
beater itself striking the drum head.
This is called the impact. The impact
could range from a sharp crack to a
dull thud, depending on the material
covering the business end of the
stick. Typically, though, the tips of
beaters are covered with a heavy

A New Analog
Drum Voice
for Percussive
Musical Effects

by Thomas Henry
and Jack Orman

Here’s an

Build the ADV-BASS

alled the ADV-BASS, it has been carefully
designed to do an especially good job of
emulating bass drums. But wait, there's
more! The ADV-BASS can produce many
different musical sounds including tunable
tom-toms, woodblocks, claves, and any
number of “outer space” effects. Best of all, it is easily
controlled by hand or computer.

The ADV-BASS makes its appearance at a time
when there's a renewed interest in analog musical syn-
thesis. If you haven't noticed, in the past year or so
many musicians are returning to such instruments in the
belief that they sound more natural than their digital
counterparts. See if you don’t agree that the fidelity and
versatility of the ADV-BASS far surpasses most digitally
sampled percussion units.

If you're building up a complete drum system for
use on stage or in the recording studio, then this makes
a great companion to the ADV-SNARE which was
described in the July '96 issue of Nuts & Ublts. Or, as
a stand-alone unit, it is ideally suited for any number of
special applications. For example, couple it with a
counter circuit and you've got a great start on a very nat-
ural sounding metronome, perfect for dance or piano
rehearsals.

Before looking at the circuit in detail, let's take a
moment to understand why a bass drum sounds the way
it does.

BASS DRUM BASICS

When a bass drum is struck by a beater (either a
foot-operated or a handheld one) two sounds are gener-

fabric and so produce a rather
muffled sound.

Immediately after the impact,
the drum shell itself begins to res-
onate. Not surprisingly, this sonic
component is called the shell reso-
nance. The shell resonance is
characterized as a damped sinusoid. When the drum
head is struck, vibrations are excited within the hollow
cavity and will gradually die away. Both the pitch and
decay time depend on the size of the drum, as well as
the tightness of the heads.

However, there is one other subtle attribute that
isn’t immediately obvious to the untrained ear. When the
head is struck by a beater, it is deformed somewhat. This
alters the quantity of air within the drum cavity, and
hence the resonant frequency. The pitch moves higher
momentarily.

As the head settles down, air rushes back in to fill
the drum again, and the pitch drops to its original value.
This frequency modulation happens so fast that the
human ear really doesn'’t perceive it as a pitch bend, but
rather as a blip adding to the overall complexity of the
sound. Any electronic circuit which claims to accurately
recreate a bass drum had better incorporate this rapid
detuning. Failing to do so leads to a drum sound which
is flatter than a pancakel!

The ADV-BASS takes all of these sonic compo-
nents into account, giving realistic results on a very rea-
sonable budget. And unlike digital drums which lock you
into a particular sound or style, the ADV-BASS permits
continuous control over all of the parameters. So not
only will you be able to dial in an excellent bass drum
effect, but you will also be able to explore a multitude of
other percussive sounds.

UNDERSTANDING THE CIRCUIT
Despite the excellent sound quality it's capable of,

the ADV-BASS circuit is straightforward and designed

inexpensive,

yet
professional,
analog drum |
voice you can
easily build.

W+ V+

FIGURE 1. Schematic for the ADV-BASS.
Circled characters key the schematic to the PCB.
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FIGURE 2. Power supply details for the ADV-BASS.
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Power Supply Connections to the Op-Amps

R25
J_ R26, R27
R28

All capacitors are rated at 16V or better

C1 0.001 mfd mylar
Cc2 0.01 mfd mylar
C3-C6 0.1 mfd mylar
C7 0.47 mfd mylar
cs8-C11 2.2 mfd electrolytic
| C12 4.7 mid electrolytic
3080 C13, C14 10 mfd electrolytic
1 8 | Semiconductors
5 D1-D3 1N914 diode
= o o D4 LED
3 6 Q1, Q2 2N3904 NPN transistor
3 2N3906 PNP transistor
V-mi{d 5 IC1, IC2 1458 dual op-amp
IC3 3080 transconductance op-amp
ic4 566 function generator

around common electronic components. Refer to the
schematic in Figure 1.

The ADV-BASS can be fired by just about any
source of triggers you can imagine. In the recording stu-
dio, some examples might include the outputs of dedi-
cated rhythm generators or computer ports. Another
possibility is using a MIDI-to-trigger interface to convert
MIDI signals to +5V triggers. (MIDI is the industry stan-
dard interface for interconnecting electronic synthesiz-
ers, personal computers, and recording equipment.)

For live use, it is also quite simple to trigger the unit
by means of a preamplified transducer or microphone.
In this case, striking the transducer or something near it
generates an electrical impulse which then fires the
ADV-BASS. Since there are so many ways to use the
device, it is important that the input circuitry be sensi-
tive, vet rugged. Op-amp Al and its associated circuitry
implement this interface.

First, a source of triggers is pumped into jack J1.
C2 and R20 then differentiate the signal, creating a
spike. This is squared up into a pulse about one mil-
lisecond wide by op-amp Al, which is actually config-
ured as a comparator. R8 and R16 set a basic threshold
of about +1.9V. Any input voltage which exceeds this
value is guaranteed to push the comparator into action.
Notice also that Al is capable of handling a wide range
of inputs, so the remaining circuitry is protected from
any trigger which is too “hot.” Thus, just about any input
with a peak value of more than a couple of volts can be
used to trigger the ADV-BASS safely.

Negative swings of the comparator will be rejected
by diodes D1 through D3. D2 energizes the Status LED
circuitry giving you visible confirmation that the circuit
is responding. Since the conditioned trigger is a mere
one millisecond wide, it needs to be stretched sufficient-
ly so that it will light LED D4 long enough to be visible.
When D2 conducts, a charge is dumped onto C3 where
it is held for a brief period. Transistor Q1 turns on and
allows current to flow (suitably limited by R4).
Eventually, the charge will drain off of C3 and the LED
goes dark again.

The shell resonance is synthesized by a VCO (volt-
age controlled oscillator) which feeds a VCA (voltage
controlled amplifier), both of which are under control of

an envelope generator. D3 routes J1, J2

the conditioned input pulse
around to the envelope generator
composed of C8, R3, and R31.

Now a real drum has a virtu-
ally instantaneous attack. To imi-
tate this, the conditioned trigger
passed by D3 dumps a charge
onto C8 almost at once (limited
only by the internal resistance of
D3). This voltage is buffered by
R10 and transistor Q2. The enve-
lope at the emitter of Q2 rises to
about +10V or so. But then the
decay sets in. The charge on C8
gradually dissipates through R3
and R31, while the buffered enve-
lope on Q2’s emitter follows suit.
Notice that R31 allows you to
adjust the decay time from the
front panel. We'll see how the
envelope signal is used in just a
moment.

IC4 — the 566 — is a VCO
chip. Notice that a trianglewave is
produced at pin 4. (A triangle is a
close enough approximation to the
sinewave for this application.) R6,
R12, and C7 set the basic operat-
ing frequency of the VCO. R12 is

PARTS LIST

All resistors are 1/8-watt, 10% values

Other components

Miscellaneous: IC sockets, LED holder, front panel, knobs,
circuit board or perfboard, wire, solder, etc.

ORDERING INFORMATION

The following items are available from:

Midwest Analog Products
P.O. Box 2101, North Mankato, MN 56003.
E-Mail: map @ prairie.lakes.com
WWW Homepage: http://prairie.lakes.com/~map

« Etched and drilled printed circuit board — $13.00

= Kit of parts including etched and drilled circuit board,
resistors, capacitors, semiconductors, sockets, LED holder,
potentiometers, and jacks (does not include front panel, knobs,
wire, or solder) — $39.95

US and Canadian orders add $2.00 S/H for the printed circuit
board alone or $4.00 S/H for the printed circuit board and kit of
parts. Write for shipping information to other countries.

Prices shown in USA dollars. Remit US funds only. MN residents
add local sales tax. Money orders and checks only. Prices and
terms subject to change without notice.

680 ohms

1K

1.6K

2.2K

4.7K

5.6K

10K

10K linear potentiometer
10K audio potentiomster
27K

39K

50K trimmer potentiometer
68K

100K

100K linear potentiometer
100K audio potentiometer
180K

220K

470K

1M linear potentiometer

1/4” phone jack

a front panel control that allows you to vary the funda-
mental pitch of the drum over several octaves.

Pin 5 is the control voltage input. It responds to a
positive voltage, but note that the sense of the sweep is
inverted. That is, a higher input voltage leads to a lower
VCO frequency. This is backwards from what we want,
so notice how op-amp A2 is pressed into service to cor-
rect things.

The envelope signal is tapped off of the emitter of
Q2 and then applied to potentiometer R25. This lets
you tame the sweep as required. The attenuated signal
is then picked off of the wiper of R25 and applied to A2
and its associated components. The 0 to +10V swing of
the envelope generator is inverted and level shifted,

vielding an output which goes from about
+12V down to +8V.

This particular range makes the 566
happy. Moreover, notice that the sense of
the control is correct now. By the way, trim-
mer R17 is used to tweak the sweep range,
maximizing the modulation effect. We'll see
how to adjust R17 later on.

The modified envelope signal is then
fed to pin 5 of the 566 and will cause the
VCO to sweep in synch with the envelope.
C1 is used to stabilize the control voltage
input, while C12 decouples IC4 from the
rest of the circuitry.
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As mentioned earlier, the tri-

-]
i

angle-wave is present at pin 4.
Since this signal has a sub-
stantial DC offset imposed on
it, C6 capacitively couples it to
the remaining audio circuitry.
IC3 is the 3080 transcon-
ductance operational amplifier
and is configured here as a
VCA. To avoid distortion, the
inputs of this component
should never see a signal of
more than 20 millivolts peak-
peak. So voltage divider R2
and R21 chop things down
appropriately.
Pin 5 of the 3080 is the gain

&

1

=

&34

e

control. This pin expects a
current, so R11 and Q3 con-
vert the envelope voltage to a
current within the proper
range. The output of the 3080
is also a current, but R15 and
A4 convert it back to a voltage
with a maximum level of 10V
peak-peak. (This is a common
standard used in many analog
synthesizers.)

Thus, with a handful of com-
mon components, we've come
up with a circuit which modu-
lates not only the frequency of

£

1ll '

© 1996
Jack Orman

FIGURE 3

the trianglewave, but its ampli-

tude, as well.

Let's concentrate on the

=
a

mixer now. The shell reso-
nance is tapped off of pin 7 of
op-amp A4, and coupled by
C10 into the mixer designed
around A3. Volume control
R27 lets you set the level of
the shell resonance.

Also feeding the mixer is the
impact tone generator. Look
back to D1 which comes
straight from the input trigger
conditioner. This pulse, a nice
rectangular wave rich in har-

ve

—Aze -

a3

—-—

monics, is capacitively coupled
to two simple filters. R5 and
C4 form a simple high-pass fil-

) 1ce

D 1ce

ter, while R9 and C5 comprise
a low-pass circuit. Potentio-
meter R13 determines the
blend of these two.

At one extreme, the impact
sound will be very sharp and
brittle, while turning the knob
the opposite way gives a
duller, smoother thud. This is
an exceedingly simple way to
create and modify the impact
tone, but really does work

—RL— Ll

—ReL—

ADV-BASS

©1996
Jack Orman

remarkably well.
The impact is then attenu-

FIGURE 4

ated as desired by R26 and fed
into the mixer. Notice how the
non-inverting input of A3 is used
here. This is to keep the sound
additive in nature, rather than
subtracting it from the total mix.
Finally, R14 is used to set the
overall volume of the ADV-BASS
sound.

The power supply connections
to the op-amps are illustrated in
Figure 2. The circuit was designed
to run on a bipolar 15V supply.
This is a common synthesizer
standard, so you might be able to
tap the required voltages from a
commercial unit. Alternatively,
you could build a dedicated sup-
ply. Plan on drawing about 20
milliamps on the positive side and
10 milliamps on the negative side.
And obviously, the wvoltages
should be regulated for best audio
performance.

BUILDING
THE ADV-BASS

Since this is a fairly simple and
non-critical circuit, building the
ADV-BASS can be quite a bit of
fun. Locate all of the parts first.
You shouldn't have any trouble in
this department, since none of
the parts are exotic or expensive.
As a convenience to readers,
though, a kit of parts and printed
circuit board is available by mail
order. Refer to the Parts List for
full details.

Next, decide what construction
method you will use. A hand-
wired perfboard approach is per-
fectly suitable, as long as you are
relatively neat. Since there are
several hot signals running about,
keep your wiring tidy to avoid any
undesired interaction. This will
also make troubleshooting — if
required — much easier, as well.

The most reliable attack would
be to use a printed circuit board.
Figure 3 shows the full scale art-
work for the foil side of the circuit
board, while the parts placement
guide is shown in Figure 4. If you
have the necessary equipment,
you can etch and drill your own
board. But many readers will
probably want to take advantage
of the commercially produced
one. Again, the Parts List will
help you in this regard.

If using the printed circuit
board, take note of the orienta-

Molron

The SECRETS are REVEALED!

# The principles of security NEW!

s Descrambler building blocks ~ 5th Edition

e Smart cards, information wars & stupid mistakes
e Cracking codes (includes DirecTv source code)
¢ Installing and hooking up descramblers

¢ Video manipulative systems...and much more...

CALL 800-483-2423

TO ORDER - Send $60 plus $4 s/h to:
Baylin Publications, 1905 Mariposa, Boulder, CO 80302

MASTER,VISA & AMEX /COD orders accepted

Telephone: 303-449-4551 FAX: 303-939-8720

on Satellite Television, MVIDS & SMATV
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576 pages, 6" x 8-1/2"
E-Mail: fbaylin@entertain.com

FREE CATALOG - books, videos and software

XC-2
DTMF To ASCII
Transceiver

http://mvw.motron.com

The New MoTron XC-2 is a versatile bidirectional
DTMF to ASCII transceiver. DTMF digits are decoded
from the audio line, converted to ASCII, and
transmitted out through the serial port. ASCII data is
received from the serial port, converted to DTMF
digits and transmitted on the audio line. The XC2

can be used to control a radio transmitter. The XC-2
1200, 4800 or 9600 baud for the serial port and 5, 10

assembled and tested printed circuit board, requires
only 2-1/2" x 3-1/2". OEM and Quantity discounts are

Orders: (800) 3389058

Write in 96 on Reader Service Card.

XC-2 Bi-Directional DTMF to ASCII Transceiver PCB
We accept American Express & Viea & MasterCard &; Discover/Novus

Info: (541) 6872118

uses the RS-232C serial communications protocol and includes a PTT output, which

is user-configurable—select either

, 15 or 20 cps DTMF transmission
rate. Additional jumpers can be used to set DTMF "#" to generate an ASCII "CR", and
to control an open-collector output with DTMF "#" (on) and "#" (off). Audio connection
options allow combined audio signals, or separate audio input and output via standard
3.5mm jacks. A standard DE-9S is used for serial communications. The XC-2 is a fully

+8 to +17 VDC @ 200ma, and is
available.
$99.00 riue shipping

Fax: (541) 687-2492



tion of the variows polarized components. This is indi- and one side of the Pitch pot (R12) can be daisy-chained FIGURE 5

cated on the parts placement guide in Figure 4. The back to the pad labeled “V+.” Finally, the three large Transistor orientation assumed on the
positive leads of the electrolytic capacitors are denoted | square pads grouped next to each other on the left are parts placement guide.

by a plus sign (+), while diode placement is indicated by | used to connect to the power supply. One is labeled with
the schematic symbol (the cross bar means cathode). IC | a plus, the next with a minus, while the third is the
orientation is shown by a notch on the end nearest pin | ground connection to the supply.

1 of each. Figure 5 shows the pinout assumed for all of If you've double-checked your work and everything /
the transistors. Since some manufacturers alter this lay- looks okay, then apply the power. Assuming that things
out, you might want to check your transistors first before | don't self-destruct from solder blobs or miswirings, then
soldering them in place. you're ready to let the rhythm rip!

Three jumpers are required, and these are denoted
by the letter “J.” You can use snippets of resistor leads | MUSIC MAKING WITH THE ADV-BASS
for these, if desired.

By the way, C9 does not mount on the circuit Apply a source of triggers to jack J1. For testing
board. Instead, it is wired directly behind the front panel. purposes, you could use a pushbutton switch which tog-
Using some spaghetti tubing to insulate its leads, solder gles between ground and V+, or you might find that a
this cap between the wiper of R13 and the hot side of function generator set to pump out a squarewave at
potentiometer R26. around 0.1 Hz will do the trick. Turn down all of the

Most musicians prefer to have their equipment built | front panel controls and then connect an amplifier to
within standard rack mounts. Figure 6 shows a suitable | jack J2. Confinm that the Status LED blinks in synch
layout based upon a single height panel (1 3/4" by 19”). with the triggers. e b c
If you decide to go with this method, then the drilling Let’s check out the shell resonance and also set
guide in Figure 7 will also prove handy. Incidentally, trimmer R17. Turn the Decay and Sweep front panel
1/8” thick aluminum stock is plenty sturdy for a rack | pots to maximum, and then ease up the Shell Volume | ular sound without spending the time to see
panel and is easily worked with. You can buy a piece at | and Output Volume controls. You should hear a trian- | if a gentle tweak of one of the parameters

just about any local sheet metal firm. glewave which descends in pitch each time the unit is | firms things up.
Attaching the loaded circuit board to the front panel | fired. For example, it's really easy to overdo
is fairly straightforward. Referring to the schematic in Now adjust trimmer R17 until the sweep is smooth | the Decay and Sweep controls. But the

Figure 1 again, observe that circled letters key the vari- | and continuous, with no dead spots. Although this careful musician will find many different trap
ous front panel controls to the printed circuit board. For | description seems somewhat vague, you will have no kit sounds are possible just by backing up on
example, the letter “L” indicates that the wiper of the trouble knowing when you've found the right setting. In the pots slightly. Even though we tend to
Shell Volume control, R27, should connect to the pad | a nutshell, you simply want to get the maximum pitch think of drums as a raucous “bash-boom-

labeled “L" on the printed circuit board. detuning over the course of the entire envelope. Once | bang” affair, the subtlety of the sonic com-
To avoid ground loops which can lead to hum prob- | you set this trimmer to a value you like, you can leave it. | ponents and their mix is often quite surpris-

lems, daisy chain the various ground connections behind | You're now ready to start making music. ing.

the front panel controls, and then have a single path Like any musical instrument, the key to using the So what are you waiting for? Build the

from the chain back to the circuit board. Notice that | ADV-BASS profitably is practice. Don't be surprised if it ADV-BASS and start rehearsing. You're
there is a separate pad for this ground (labeled “GND") takes you a while to get used to the controls and how ready to enter an exciting new world of ana-
in the upper left-hand corner. Similarly, the anode of D4 they work. And by all means, don't give up on a partic- log drum synthesis! NV

2EE 0 9 © © QO -

Line Out

FIGURE 6. ADV-BASS front panel.

|
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FIGURE 7. Front panel drilling guide (all measurements in inches).

EZ-EP DEVICE PROGRAMMER - $169.95 SONY XC-117 COLOR CCD CAMERA

INEXPENSIVE - Best nder $200. . ;
PORTABLE - Ataches to PC paralel pot NEW — 511x492 Pixels, 2/3" image
PASYE Froboama 27CO1 Ok 25 saccq sensor, C-Mount, 12V operation,

NTSC, small size 2"x2.5"x5.5".

VERSATILE - Supports devices 2716 thru 27080 plus EE
and Flash to 32 pins. Reads and writes binary, ASCII hex, = =

b Y Comes with RCA output jack and
12V power connector.

Intel Hex, and Motorola S formats.

SERVICE - Inf ion and softy upd via BBS or
voice. 30 day money back guarantee.

i CAMERA w/olens ... $175
ADAPTERS for additional devices are available, S&H included
EP-51(8751,C51) $30.05  EP-PIC (16C5x.61,71,84) $40.05
EP51-PLCC  $50.95 EP-750 (87C750,751.752)  $59.95
EP-SOIC28/32  $49.95 Ep‘ssst(zmsan Serial EE) $34.05 CAMERA w/zoom lens...$225
EP-11 (BBHC11) $58.95  EP-16 (1Bbil EPROMSs) $49.95 - S&H included
EP-55(8755)  $38.05  EP-49 (B742,48.49) $49.05 . {:ajl Roger (;gnm :
EP-PLCC32 _ $40.05  EP-PEEL(18v8.20g10,22v10) _$59.95 e ficta @ L . 9-27mm /2.0 for indoor use only.
M2L ELECTRONICS 310/837-7818 6 & Engine 8_ 00 ‘g COLOR MONITOR................. S60
3526 Jasmine; Suite #4 Mon-Fri 8-5 : 7 1 33 7 1 S&H $12.00
et i b bbb - _VIsA/MC 13" NTSC input. Used & tested.

eduicsd-grads-gs3ovingwww/mz2l, htmi
CA - add 6.25% tax_UPS Ground - 35; 2 Day - $10; Overnight - 317 €00 34 75
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“QUICK BOARDS”

CABLE TV CONVERTERS FOR MOST MODELS

*AS LOW AS $25.00 WITH REMOTE *

TIMELESS PRODUCTS AS.0558 ........ $23 ASI 0888 L ik $23
ATS: 0758 524 I, vl $23 A:S-0068 ... $23
e WORKS AS 0858 ... $23 ZENITH ZTAB ...$12

THE HOTTEST

CONVERTER

EVERYONE'S
AFTER!

THE BEST CONVERTER ON THE MARKET. PERIOD!!!

PANASONIC

TZPC145 3G2
THE OLD
STAND-BY
NOW BACK IN
STOCK

NEW REPLACEMENT REMOTES — MOST CABLE MODELS

NEW WITH FULL WARRANTY!
* REFURBISHED CONVERTERS ALSO AVAILABLE! %
WE'RE THE LARGEST STOCKING DISTRIBUTOR
OF TPI CONVERTERS BECAUSE WE ARE . ..

TIMELESS PRODUCTS
(218) 346-6665

DEALERS ONLY — BEST PRICES — CALL! NO DECODER SALES

Write in 47 on Reader Service Card.

PERFECT
WITH
DECODERS
. DOES NOT
DECODE

OPEN MON.-FRI.

WE HAVE MANY OTHER TEST KITS.
CALL FOR ANY ADDITIONAL PARTS NOT LISTED:

1-800-667-8361

ALL PRICES BASED ON 10 PC. QTY.

I.S.E.,

No Florida Sales

INC.

9:30 AM - 6:00 PM

ALSO: [ SATELLITE EQUIPMENT cont. |

TZPC175
DG2
VOLUME
CONTROL

SMART CARD Reader: This hardware inter-
face allows reading and writing of ALL plastic
smart cards via the serial port on any PC.
This device has built-in current limit protec-
tion and can be powered from the serial port
or a DC wall transformer. It is 1SO 7816 com-
pliant and is of quality design and workman-
ship unlike other products selling for 10 times
more. General interface software written in C
is included and can be modified to meet your
needs. Price is $99.95 plus S/H. E-Mail if
interested to wcook @ee.net

SMART CARD PROGRAMMER. Read and
write your own smartcards. Works with
1SO7816-3 standard microprocessor smart-
cards. Develop your application today. Not
sold for any illegal use. All sales are final.
$2,500 + shipping. Blank smaricards $50/ea.
SmartCard Technologies 419-537-0474.

THE DISH Network. U seen it in USA Today
@ $499. Buy it now and save $50. The mini-
dish $449 with 1 year programming. UPS to
your door. Satellite TV, 120 W. Centennial,
Muncie, IN 47303. 317-288-0074 11-5 E. 15
yrs. same location.

When Visitirﬁ_lDisney World And Sea World. . .
Come To The World Of Electronic Surplus!

SKYCRAFT

PARTS & SURPLUS, INC.
ORLANDO, FLORIDA

Located At The Intersection Of I-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

* COAX

% RELAYS

 HARDWARE

* CAPACITORS

* PANEL METERS

* CIRCUIT BOARDS

% INTEGRATED CIRCUITS

HOURS:
Meonday - Friday 8:30-6:00
Saturday 8:30-5:00

L i i

We Buy Surplus
Electronic Parts —

FAX your list. /
tf
FAX 407/647-4831 j
PH 407/628-5634 i s oo
P.0. BOX 536186 ¥/
ORLANDO, FLA. 32853-6186 ’;‘f

Accept Credit Cards
and Increase Your Sales!

MasterCard, Visa, American Express”®, Discover”

All Types of Businesses Considered

Why limit yourself to only customers with
cash in their pocket or checking account?
Accept credit cards and you open the door

to the rest of the buying public!

Axin Financial Services, Inc.
will waive your sign-up fee !
(Limited time offer)

No sign-up fees if you act now!
Call or Fax for Free Info:

Jim Krause, Axin Financial Services, Inc.
Voice (800) 318-8304 Fax: (310) 690-5849

Axin Financial Services, Inc, A Registered ISO/MSP
of AmericanMidwest Bank & Trust, Rosemont, IL

Check Guarantee, ATM / Debit Card also available !
*American Express & Discover subject separate approval

Write in 72 on Reader Service Card.

SMART CARD programmer. Don't buy cards,
make your own and be totally independent.
Complete package $2,000 + shipping will
ship COD. All hardware and software. Call
between 7:00 & 9:00 pm EST M-F only
please. 304-776-6717.

Wiliz .

RCA DSS BIBLE. New book covers: battery
cards, programming, schematics, annotated
source, chip programmer software/ plans,
resources, unbiased “hack” reviews, DS5000
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. http:
Iwww.hackerscatalog.com

25-HUGHES and GTE two way satellite com-
munication networks for data, voice, video (v-
sat) $2,000 and up. 5000 splitters and taps
$2,500 70-Prodelin 1.8m commercial antenna
$25 ea. 19-B-Mac decoders $250 ea. Ph/Fax
505-291-8269

FREE CATALOG of Big Dish systems,
upgrades, and accessories. Warranties & sat-
isfaction guaranteed. Skyvision, 1016
Frontier Dr., Fergus Falls, MN 56537.
www.skyvision.com Call 1-800-334-6455.

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.

OBTAINING SOUND for your VCIl and VCI
Plus is easy! No Codes needed. Also DSS
TEST CARD information. FREE DETAILS 1-
800-211-5635.

DISH NETWORK, DSS RCA & Sony dish IR
$475 incl. 1 yr. programming PKG. Dish prem
$575 prog. incl. 1yr. RCA DSS model $375 +
$200 rebate available. Sony DSS $475 +
rebate available. Call for lowest Sony and
Toshiba TV, VCR, & camcorder prices. C-
Tech 816-627-1660 Fax 816-627-1659. P.O.
Box 947, Kirksville, MO 63501.

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.
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SYNC-A-LINK UNIVERSAL VIDEO SYNC
GENERATOR restores all horizontal & verti-
cal sync lines, DC level, compensates for
inverted video, color phase, from standard or
distorted analogue video-type formats.
Comes complete with operations manual &
90-day warranty. $160. 918-479-6451 or
write to Sync-A-link Communications, PO
Box 4, Locust Grove, OK 74352.

NOTHING ELSE COMPARES®™, Digita! 18"
satellite systems, mobile satellite systems,
home entertainment, accessories and more.
www.skyvision.com Call 1-800-500-9264.

VIDEOCYPHER Il descrambling manual.
Schematics, video, and audio. Explains DES,
EPROM, CloneMaster, pay-per-view (HBO,
Cinemax, showtime, adult, etc.) $16.95, $2
postage. Schematics for VideocypherPlus,
$20. Schematics for Videocypher 032, $15.
Collection of software to copy and alter
EPROM codes, $25. VCII Plus EPROM,
binary, and source code. Cabletronics, Box
30502N, Bethesda, MD 20824.

MILITARY SURPLUS ELECTRONICS

RADIO TEST SET AN/ARM-201, new with
manual. $200 OBO. Krohn-Hite 3202 tunable
filter $145. Scott's Electronic Surplus 310-
491-3181. Fax 310-491-3182.

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

MILITARY SURPLUS HOTSHEETS: A
worldwide biweekly classified ads paper for
those interested in buying, selling, or wanting
military surplus items, i.e., vehicles, radios,
parts, militaria, etc. If it's of a military surplus
nature, it's here. $16/year. $28/2 years.
Visa/MC accepted, Fax 409-693-3306. G&S
Publications, PO Box 246, Wellborn, TX
77881. internet address @ http:/personal
webs.myriad.net/gspubl

MISSILE COMPONENTS. Macom and
Varian microwave oscillators, freq. from 20 to
47MHz $16 each. Microsonics Xtal quad
bandpass filters $9 each. Systron Donner &
Sundstrand accelerometers, electrical linear
range +40G, $12 each. Northrop rate gyros
mod. GR-G5L-1.736, $9 each. GBS
Electronics, 125 Birch, Blountville, TN 37617,
phi/fax 423-323-2976.

EDIA
R MEDL

:

Check out our webpage at www.cdrmicro.com

6.99
FM s " CDR-102 4X Reader/ 2X Recorder
CDR-100 4X Reader / 4X Recorder
74min Blank CD-R media

16 MEG SIMMS i

&P seagate
3.0 Gigabg:; :’ﬁﬁkz
Only $4191!

W What Can CD-R Do For YOU?

800-263-9758

TEL: 916-427-4279 FAX: 916-427-4681
POB 1354 Elk Grove, CA 95759

|1 §

From $ 549.00
From$ 879.00
From $ 6.99

ONLY $75!

TUBE TESTER: TV-2B/U serial number 1
manufactured by Victoreen. Excellent condi-
tion. $475 includes US shipping. Others avail-
able. R. Nicewonger, 26 Evans, Piscataway,
NJ 08854. 908-752-2912.

AUDIO/VIDEO/LASER

MAGNAVOX WRV100 laser disc. Karoke
ready, needs IC chip. 1-B00-837-2851.

AUDIO/VIDEO: 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.

PRO AUDIO, video & projection equipment
for sale!! Microphones, mixers, switchers,
cameras, monitors, TBCs, tubes, slide & film
projectors & lenses. Great buys for the smart
shopper. Call Tom for a detailed list. Tel 609-
222-0636 Fax 609-222-0638.

For

Fax 407-321-3208

email - tnrbattery@aol.com

TECHNICAL, INC.

Your Largest Stocking Distributor

Call for Competitive Pricing &=
FREE CATALOG ~

Receiver & Transmitter Packs  Laptops, Camcorder, Cellular
Sealed Lead Acid, Lithium, & More

Immediate Delivery « Custom Assemblies * Technical Support  Full Production Facilities
301 Central Park Drive = Sanford, FL 32771
(New Location, Same Owner!)

Batteries

800-346-0601
Web - hitp://www.batterystore.com

Write in 107 on Reader Service Card.

flB0) 30 == 10| ThG ddd
WHOLESALE ONLY

"MAESTRO" State of the Art.

#@\.\-“

o~ 750Mhz Stereo, Volume+Parental Control,
O Video Inversion, Audio Privacy + more.
All from the Remote! Compatible with all systems!

Replaces all Boss units in One!

"SEE-MORE" PAN. Switchable for 2 major systems!

%\.\- wov!

Only 1%42"x2". Great for insertions into all
CONVERTERS or as a ADD-ON.

PANS 5+
Mixing models encouraged
for best pricing

TVT/STEALTH 1000T
MAX / M80 / 80P

PIO+
Tomorrow's technology $59
today

$42

10+ 20+

$37

$55

CONVERTERS - Complete with new remote +

owner's manual

CENTRY 550Mhz - NEW $62
550Mhz - refurb. $49
450Mhz - refurb. $42

$57
$42
$35

ALL PRODUCTS CARRY ({1 AGGETAS

END-USER IS OBLIGATED TO NOTIFY THEIR CABLE OPERATOR THAT THEY'VE

PURCHASED AFTER-MARI

ADVOCATE THEFT OF SERVICE AND

KET EQUIPMENT PRIOR TO HOOK UP. WE DO NOT

O RESPONSIBILITY FOR

Fr ASSUME N
CLAIMS ARISING FROM IMPROPER USE OF OUR PRODUCTS.

1800 50044 ...

Write in 128 on Reader Service Card.

Write in 95 on Reader Service Card.

" 4[80) 87,049
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TONY TALLI'S ORIGINAL sivcz 1984
TEI.E\IIEW DISTRIBUTORS

i ] WHERE OUR VALUED GUSTOMERS' BUSINESS
o IS HONESTLY APPRECIATED

1-800-847-3773

90 DAY + GUARANTEE

“shsirey ~ PRICES EFFECTIVE NOV. 1996 s weoapst

i YES ZENITH, YES BASEBAND BB
NEW B3 | ) ORDERS CALLED IN BY 1:00
SHIPPED SAME DAY
HAMII,:IAD?T g e $15.00 Shipping
OAK MLD : . Gt YESI
N12VS 85000 $110.00 ;
PIONEER e e e WE HAVE FREE »
BA5135 - 87500 $13500  COUPONS! SUBSEa
BA1200 §7500  $135.00 SCRIPTIQN
BA6110 $13000  $190.00 TONUTS & yorre N
BAG150 e - R0 w""SSoo O:-ITS .

i

- GIVE TELEVIEW TONY A CALL TODAY
1-702-253-1852 - FAX 1-702-253-1854 - P.0. BOX 71465 - LAS VEGAS, NV 89170-1465
Tony Talli's Original Teleview is not affiliated with Teleview, Inc. NV Corp.

_____________________ or Teleview Distributors, Inc. of lllinois.
O Yes, I am paying for full service, this unit is only to be used as an extra unit, m
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: | 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: | will not sell, trade, give or dispose of any goods I have purchased from Teleview Distributors to any
third party or customer to whom 1 know, believe or suspect of using said goods for the purpose of decoding unaunthorized premium cable channels or avoiding rightful payment to any cable
company. AS AN ADVERTISER: | agree I will not advertise, tell or communicate to anyone in any manner, that products | have purchased from Teleview Distributors can be, should be or are
intended to be used for the purpose of decoding unauthorized premium cable channels or avoiding rightful payment to any cable company.

Signature Date
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PLEASE FOR ORDERS ONLY

1-800-742-2567

P.O. BOX 538
BENSENVILLE, IL 60106

Call 708 ¢ 616-8050 o Fax 708 ¢ 616-8094

WAIVER

O Yes, | 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: | will not use any cable products purchased from Greenleaf by myself or my company, for the purpose of deceding or viewing unauthorized premium cable
channels or avoiding rightful payment to any cable company. ]

AS A SELLER: | will not sell, trade, give or dispose of any goods | have purchased from Greenleaf to any third party or customer to whom | 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: | agree | will not advertise, tell or communicate to anyone in any manner, that products | 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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Methods for
Integration

n rna . you mig e
analogue integrator circuit. The same circuit can
also be used to find the time average of a
varying voltage.

Time Average

In Figure 1, a time-varying voltage signal
represents a pressure transducer output. In this
particular case, the signal is the output of a
human arterial blood pressure transducer used in
medical electronics (any other example would
dlso suffice). Notice that the pressure/voltage
varies with time from a low non-zero value (Py, or
“diastolic”) to a high peak value (Ps or “systolic’)
between times T1 and T2 [which represents one
cardiac cycle). If we want to know the mean
arterial pressure (MAP), then we would want to
find the time-average, then we would find the
area under the curve and divide by the duration,
as shown by:

s o i
P J‘Pd;+c

12-11

L
i

Before discussing the circuit, let's first
mention the math notation. The | symbol
indicates that the integration process will be
applied on the pressure signal, P, over the time

interval t1 to t2. The “dt” indicates that the
integration takes place with respect to time. The

' or constant presel

by Jasept §. Carn

3 . From this illustration, we can
see that the integrator serves to find the time-
average "'mean” value of an analog voltage
waveform — it doesn’t have to be a blood
pressure signal.

As an aside, | worked for a number of years
repairing medical electronic equipment. Many
clinical monitors use internal analog or
microprocessor-based integrator circuits to find
the mean arterial pressure (which medical types
often called simply “MAP"). Because few nurses
know calculus, they are taught a simplification of

Equation 1 above: ﬂ
= P.s‘ L ‘PD .
3

PD

Equation 2 is basically an approximation of
Equation 1, which is the real equation. The
approximation works well, except for many sick
people. Unfortunately, many sick people don't
exhibit the waveform of Figure 1, but rather a
damped version in which the notch just prior to
t2 is missing, and the pressure simply falls off to
the diastolic value. The problem is that this action
cuts off about 20 percent of the waveform,
which, in turn, makes the calculated MAP too
high. When nurses compare the calculated
approximation with the instrumented MAP
[which is the actual value!), they almost always
trust their training and demand that the
instrument be “repaired.” _

I've told many of them to

A Figure 1

PRESSURE
o

Blood pressure va. time curve. F is a time
varying voltaage from a pressure transducer,

check the pressure monitoring
system with the Calibrate button
(a simulated constant pressure), or
to disconnect the transducer from
the patient and pump a constant
pressure (e.g., 100 mmHg) onto
the system. If the instrument is
working right, a constant pressure
for more than about five seconds
(the measurement time constant)
will yield very nearly identical
readings for Pp, Ps, and MAP. In
one case, at 3 am, an intern had
to tell her | was right (and he
turned out to have an B.Sc in
chemistry, which means lots of
calculus).

Passive R Integrator
Circuits

Perhaps the simplest form of
integrator circuits are made from
simple resistor (R) and capacitor
(C) elements, as shown in Figure
2. You may recognize this circuit
as a passive low-pass filter. The RC

T1
TIME

T2

v

low-pass filter (integrator) has a -6
dB/octave falling characteristic
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frequency response.

] R e . = = =

The operation of the integrator is dependent
upon the time constant of the RC network [i.e, R
x C). In most cases, we want the integrator time
constant to be long (i.e., >10x) compared with
the period of the signal being integrated. We can
cascade several integrators in order to enhance
the effect, and also increase the slope of the
frequency response fall off, although only at the
expense of severe signal amplitude loss.

Active Op-Amp Integrator Circuits

The operational amplifier makes it a lot easier
to build active integrator circuits. Figure 3 shows
the standard operational amplifier version of the
Miller integrator circuit. An IC operational
amplifier is the active element; a resistor is in
series with the inverting input and a capacitor is
in the feedback loop. The output voltage of the
integrator circuit is dependent upon the input
signal amplitude and the RC time constant. The
transfer equation for the Miller integrator is:

i =ik
W= Vi dt + K E
TUs TRE !

where:
V, and V,, are in the same units (volts,
millivolts, etc.)
R is in chms ()
C is in farads (F)
tis in seconds (s)
K is a constant in volts (same units as V, and
Vin)

The expression of Equation 3 is a way of
saying that the output voltage is equal to the
time-average of the input signal, plus some
constant K which is the voltage that may have
been stored in the capacitor from some previous
operation (often zero). Alternatively, K may
represent an offset error voltage in either the
input signal or the operational amplifier itself —
and therein is found a problem with textbook
integrator circuits.

Practical Miller Integrator Circuits

The circuit shown in Figure 3 is classic, and
appears in textbooks (including mine) and
magazine articles. Unfortunately, it also doesn't
work very well (or at all in some cases| because

R

Figure 2 : _
Passive resistor-capacitor (RC) integrator circuit.




milliseconds after turn-
on. In fact, saturation
came so fast that |
initially thought the op-

Figure 3

R1

amps were bad. The
problem was that the
input bias currents of
the op-amp (which are
zero in ideal devices)
create a high enough
output voltage to fully
charge the capacitor in
o | the feedback loop very

0.1 uF

o}
s

=

rapidly.

vV There is another
problem with this kind
of circuit, and it
magnifies the problem
of saturation. This
circuit has a very high
gain with certain
values of R and C. Let's
pick an example and
see what this gain can

S1

RESET

mean. The voltage
gain (A, of this circuit)
is given by the term
-1/RC, so what is the

R4
10K to 100K

R2
>10 MEGOHM

gain with a 0.01 pF
capacitor (certainly not
a “large” capacitor in
conventional wisdom)
and a 10,000 ohm

A%

A"

resistor (note: 0.014F is
10°® farads):

A, = -1/RC
A, = -1/(10* ohms)(10®
farads)

 Figure 4

R1

A, = -1/10*
A, = -10* =-10,000

With a gain of -
10,000, a +1 volt DC
signal applied to the
input will try to
produce a -10,000 volt

s
0.1 uF

o}
V-

30

0 output. Unfortunate-
ly, the operational
R3 v amplifier negative
10K output potential is
limited to a range of -5
to -20 volits, depending
upon the device
selected and the
applied VDC power
supply voltage. For this
case, the operational
amplifier will slew to

o

of the offset voltage problem (a demon K!). These
circuits are too simplistic because they depend
upon ideal input signals that are symmetrical
about zero volts, and the properties of “ideal”
operational amplifiers. Unfortunately, the real
kind-you-can-go-buy op-amps fall far short of the
ideal device that was in the mind of the textbook
writer. In real circuits, we find that integrators
saturate very shortly after turn-on.

The problem with the op-amp integrators
was driven home to me when | worked in that
hospital lab, and had to build an electronic
integrator for one of the customers of our
electronics laboratory. When | used a 741
operational amplifier, the output voltage

saturation very rapidly!
If we want to keep the output voltage from
saturating, then we must either keep the RC time
constant under control or prevent the input
signal from rising too high (not good!). If the
maximum output voltage allowable is 10 volts,
then the maximum input signal is 10
volts/10,000 or 1 millivolt. Obviously, the best
solution is to keep the RC time constant within
bounds

When | built my first analog integrator, and
found that 741 devices were not suitable, |
turned to the high-cost premium grade op-amp
devices. At that time, a premium 725 device cost
$15.00, and it suffered the same problems as the
741. The only difference between the §15.00

Figure 5 i

VOLTAGE

4—T-bl
1 I a7

|

|

T
1T 2T 3T

premium op-amp and the $0.50 741 device is
that on the $15.00 op-amp, the output saturated
slowly enough for me to watch it on an
oscilloscope or voltmeter — about four seconds —
instead of nearly instantaneously. Unfortunately,
this was still not acceptable. Applying a
waveform to the input of even the premium op-
amp integrator allowed me to see the output
waveform rise up the screen of the oscilloscope
and disappear off the top of the screen!

How To Solve The Problem

Fortunately, there are some practical design
tactics that will allow us to keep the integration
capability, while getting rid of the problems. A
practical integrator is shown in Figure 4. The
heart of this circuit is a BIMOS operational
amplifier, type CA-3140, or its equivalent BiFET
type (the CA-3130 or CA-3160 will also work; type
CA-3240 is a dual CA-3140 with the same pin-
outs as an LM-1458]. The reason why this device
works so well is that it has a low input bias
current [having a MOSFET input circuit with a
1.5 x107 ohm input impedance). When | tested
close to a dozen different op-amps for the circuit,
the CA-3140 — which cost only about $2.00 —
out-performed devices costing 10 times as much.

Capacitor C1 and resistor R1 in Figure 4 form
the integration elements, and are used in the
transfer equation. Resistor R2 is used both to
discharge C1 to prevent DC offsets from either
the input signal or the op-amp itself from
saturating the device; its value should be 10 to
20 megohms. Resistor R2 also limits the gain at
low frequencies. The RESET switch is used to set
the capacitor voltage back to zero (to prevent a
“K” factor offset) before the circuit is used. In
some measurement applications, the circuit
initializes by closing S1 (or a relay equivalent)
momentarily.

Because of R2 in the circuit, we must place
a constraint on the transfer equation: the
equation is valid only for frequencies greater
than or equal to F in Equation 4 below:

=3
F =

i 21 R2Cl
where:

FHz is the cut-off frequency in Hertz (Hz)
R2 is in ohms (£2)
Cis in microfarads (pF)
You can also place a compensation resistor
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VOLTAGE (OR OTHER PARAMETER)

'y Figure 6A
Herman's method of
integrating paper graphs.

countercurrent to the inverting
input through resistor R6. To adjust
this circuit, set RS initially to mid-
range. The potentiometer is
adjusted by shorting the V,, input to
ground (or setting V|, = 0), and then
measuring the output voltage. Press
S1 to discharge C1, and note the
output voltage should go to zero
and stay there. If it does not, then
turn R5 in the direction that
counters the change of V, after
each time S| is pressed. Keep
pressing S1 and then making small
changes in R5 until you find that
the output voltage stays very nearly

TIME

T | zero, and remains constant, after S1
is pressed (there will be some long-

term drift normally).

VOLTAGE (OR OTHER PARAMETER)

If drift becomes important, and
the output voltage range can be
limited to less +5 volts, then it is
possible to make the CA-3140
operate in a low-noise mode. Use
the eight-pin metal can package
type (which are hard to find today).
rather than the more common
eight-pin miniDIP, and place an
expandable heatsink — the kind
made for TO-5 metal transistor
packages — on it. Limit the DC
power supplies to +5 VDC.

Other Methods of
Integration

TIME

Now let's take a look at two

methods of integration that are

useful under certain other circumstances.
One of the methods (Figure 5) can be
implemented in analog circuitry, but it's a
bit difficult. It can also be implemented in
microcomputer-based methods of
integration. It is called geometric
integration. Figure 5 shows this special
case.
Geometric Integration. This
method is usable only in the case where
the waveform being integrated is an
exponentially decaying voltage. This

waveform is seen a lot in nature, and is

also observed when a capacitor
discharges through a resistance. By
standard convention, the exponential
decay is considered completed when
five time constants have passed, where
one time constant is the time required
for the curve to drop to e! from its peak
value (e is the base of the natural
logarithms). This curve is difficult to
integrate, especially if (as so often

happens) there is noise present in the

[call it R.) between the non-inverting input of the
operational amplifier and ground. This resistor
cancels the effects of input bias current and
improves thermal drift performance. It has a
value equal to the parallel combination of R1

and R2:
Rl R2
e
RI + R2

There may still be a minor drift problem, so
potentiometer R5 is sometimes added to the
circuit to cancel it. This component adds a small
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regions later than 1T or 2T.

In geometric integration, we create a
rectangle with a height equal to the peak
voltage of the waveform, and a vertical edge
that passes through the 1T point (i.e., point
where V; = 0.368 x Vp). The area of that rectangle
is a very good approximation of the area under
the exponential decay curve from 0 to 5T. Simply
muitiply the peak voltage by the time required
for 1T to expire, and you will have the area
under the curve.

Herman's Method. | [earned this method
from a guy named Herman, or rather Dr. Herman

(I can’t recall his last name, sorry Herman). We
had a lot of electronic instruments that drew
graphs on graph paper. One way to find the
integral is to count all the little squares under the
curve (which is a botherl). But Herman's method
used a weighing scale. Let's consider how it is
done.

Suppose we have a graph scribed on a piece
of graph paper or plain paper (it doesn't matter
which), as in Figure 6A. Finding the area under
this irregular curve is a bit tiresome. But we can
find it using Herman's method.

Pick a value on the vertical scale (Figure 6B)
that is above the highest point on the curve, and
is easily identified (we need to know its value).
Draw a horizontal line from this point to the end
of the graph’s horizontal length. Next, drop a
vertical line from the end of the horizontal line,
through the end of the curve, to the horizontal
axis. Paste this graph to a piece of foam-core
poster board. Actually, any material will work, but
because we have weighed it, the foam core gets
it into the right range for most small scales.

Use a pair of scissors or a razor-blade knife to
cut out the figure along the vertical and
horizontal axes, plus the two lines that were
drawn (Figure 6C). Weigh this piece of graph-on-
foam-core. In my test, the sample weighed 36.8
grams.

Now, measure the edge dimensions and
multiply them together. In my graph, the
dimensions were 180 mm x 220 mm, or 18 cm X
22 cm, for an area of 39,600 mm; (396 cm;).
Better yet, use the units involved (e.g., 6.78 volts
x 19.4 seconds, for an area of 131.53 volt-sec).

Next, using a pair of very fine scissors or a
hobbyist's razor knife (e.g., X-acto knife), cut
along the line of the curve so that only the area
under the curve is left (Figure 6D). Now weigh
this one. In my case, it weighed 22.4 grams. The
area under the curve can be found by ratio and

proportion:
S e o
VxH Wi

where: A is the area of the cut-out under the
curve, V is the vertical extent before cutting, H is
the horizontal extent, W1 is the uncut weight,
and W2 is the cut weight. Or, solving for the area
A = (VxH) [i"-?-)
Wi

{A).
Using the values in my test:

A = (6_78Vx19.4s){§26:i] ﬂ
8 gm

It's a little hokey, but at one time that's one
of the few ways we had to integrate curves
(unless you had an expensive planograph
machine!). It worked ... and a lot of scientific
papers were written based on using this method
to integrate. NV

Connections ...

| can be reached at P.O. Box 1099, Falls
Church, VA 22041, or via Internet E-Mail at
carrjj@aol.com — | would be pleased to hear
from you.




ComprUTER PARTS - SCSI DRIVE ACCESSORIES - SURPLUS ELECTRONICS

Qry DisCOUNTS AVAILABLE*

- GOVERNMENT/EDUCATIONAL PURCHASE ORDERS ACCEPTED - APPLE Il / MAC & IBM

% - 6 HH Bay SCSI Tower Case
Visit Our Web Page |, w0 o/

— For specials and *6 HH Bays
Mulmodtis Erelopecie (b eluded. | TOTE infO. ON these Z?Jfﬁm
64Bit Windows Accellerated graphics. No : 3 ;
jumpers to mess with, just install the soft- 1tems.

wareand go! Miro 20TD Live! http:/ /www.allelec.com 599.00

2MB VLB SVGA $119.00

Power Supplies
Power Supplies are Refurb unless
Noted otherwise.

Mini Tower 145 Watts. .......$12.00
Mini/Mid Tower 200W .....$19.00
XT Power Supply. 135W ...$10.00
XT Power Supply 150W ....§15.00

New 360K 5.25" HH Drive..$10.00 External Cases for:
Used 1.2 Meg 525" HH .....$15.00 All SCSI Cases have 250 Pin Centronics
Used 720K 3.5" Drive............510.00
New 1.44M 3.5% Drive ........$25.00
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ColorWriter 120ic
Inkjet Printer
(Refurb)
$119.00

Alltech Electro

HP Colorado T1000 (Travan) Tape Backup Drive

400/800 Meg & Qic 40/80 R&W Compatible........$49.00
Seagate/Conner Travan CTT3200 Tape Drive...$119.00

EXTERNAL
$19 to
$65.00

NSC WorkGroup 6 Port 10 Base T Hub........... $69.00 || Mention this offer when you order!
“J” mouse keyboard........ccccueeurriiireninaans ....5$24.00 Mono Wireless Headset!
PC Pals DOS/Windows Trackball.... Great for late night gaming, kids, efc.

""" NTSC Output » 1/3 = T

SIMM Quadrupler 4 30 Pin in one 30 pin socket ....$19.00

: Fixed Focus 330 x 491
Apple Standard Mac Microphone ......c...ueussssssussens $9.00 B Resolution © 75 Q 6VDC
/Apple PlainTalk Microphone. $9.00 W Operation 27A Approx

104Key Windows Keyboard $14.95
IBM Compatible Mouse(PC 3-key, MS 2-key) ............ $5.95

4" high. Great for C-U
SeeMe / Internet use!
Jp FULL MOTION COLOR

inch CCD * FCC Class BR&&""

$149
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1.2 or 1.44 Floppy
1024 K Ram

| CGA Monitor

Keyboard

$149.00
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Internal 9600 v.32/v.42bis..$19.95
Ext. 1200 Blue Motorola UDS.$12.95
Ext. 2400 96 /48 Fax (PC) ....$15.00
Ext. 14.4K & FaX.......o....o. $69.00

Fax & Data Modems

Attaches to your floppy controller
with provided cable. Travan 400MB /
800MB Compressed. QIC 40/80
Compatible.........cconseurniniesesnnnen.. $49.00
TR-1 (T1000) 4/800MB Tape ....$24.95

CA Raskdents plonse s 7 25% Sales e+ Minkmum, shipping & handling charges $6.50. * Warranty: Used /Refurbished T 50 cny wememmmity « ALL
% charp, applies top P el pﬂ-.mwnu-aﬁnptd--mc-y,- Prices

EPROMS

MICROCONTROLLERS

1 Meg x 9 -10 SIMM

- 56.00
1 Meg x 9 -80 SIMM weanec$7 00
1Megx9-70 SIMM ................59.00

Batteries

1/2 AA size, 3.6V lithium.........$6.95
AT type "plug in” 3.6V or 6V .$6.95

PC Cards & Accessories

Ensoniq Soundscape
S5 e 9 Pin Serial M $9.00
Ay g (oo o
ks ol g- PIET, el 30 to 72 Pin SIMM Converter (4 30 to 1 72) ...$14.95

is outlined for upper cnctor.$9.95 S | Mo
4 3 e T Sony 256K Pipeline Cache, 80pin standard ..$14.95
Flip Phone ig. Adapter == = IBM Aptiva 8 Way Joystick $9.95
Replaces the battery, does not , COA/BCA Video Cop 4190
FrifeLse Fong Jeather case .$9.98 || ;The Ersoniq Soundscape ECA Videa Card nass
Flip phone battey,leather case & || Vel 0 RN $5O) [ el mesx.as AT 2 Mg Mem. Exp Card wi2 Mog oo 419,00
S e PNy . is music to your ears. T A gy RAM Sack I1I AT/386 up to 8 Meg card (0K) $19.95
5 Pin kybd to PS/2 adapter (Specify direction) ....$2.95
AGC'SSU"QS 80387DX-33........c.. 8 Bit VGA Card $17.00
____fecessories || Gylorado T1000 Tape BIU e e e
44125 10 €0¢ 08 75¢ SuPer1/OIDE, Floppy, 2 Serial, 1 Parallel ....$14.95
Modem Madness! 4102410 1 Meg x 1) or 44256 A o R Ottt S
-12..$1.50 -10... $2.00 -80/-70.52.50

Internal 2400 (PC).........cccoe... $9.95 256x8 -15 SIMM...$3.00 /-12...$3.00 Mono/Parallel Port 5995
Internal 2400 w/NMP1-5...$12.95 2569 SIMM -80...0.covccocereesssscesn$3.00  Full Length CGA w/RCA OUb.ceusuemecneensrcsessesne $14.95

32 Bit Mem Exp. (9 Meg/0K) SiliconValley ....$20.00
101 XT/AT Keyboard $29.00
101 AT Keyboard (NEW) v $14.95
Slot Expanders (3,4 or 5 Slot, for slim type PC cases)
Installs in single slot and rises verticaly ............5$9.95
XT Motherboard $14.95
AT Motherboard w/1024K...........cooomrmrreeecc.. $29.95

«No e okca. Seipphg & Handling chargss

Write In 125 on Reader Service Card.
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ELECTRONICS

In this column, | answer questions about all aspects of electron-
ics, including computer hardware and software. This column does-
n't replace the Tech Forum that you’ve grown to love and support.
Instead, it will supplement it, so feel free to participate as always
with your questions and answers. You can reach me on America
Online at TIBYERS, on the Internet at TIBYERS@aol.com or by
%ngn;?g at Nuts & Volts Magazine, 430 Princeland Ct., Corona,

SRRSO RRORIRNRRORRRRRODRRRRIRDOORROORRDRRIRRROIDROY

The EDO Mystery Unravels

Q. | have a 486DX4-100 PCI motherboard with 8 MB of RAM that |
bought just six months ago. A few days ago, | bought a 16 MB EDO
SIMM and installed it. To my horror, the PC wouldn’t boot. | tried tak-
ing out the 8 MB module, but still nothing! So | put the old SIMM back
in and removed the EDO, and the system booted. I've tried just about
everything from changing the CMOS to cleaning the edge contacts.
Nothing seems to make the EDO work. | guess I've got to exchange
the EDO for a standard SIMM, Sigh.

Charles D. Talmage, Jr.
via Prodigy

Q. Just wanted to let you know that EDO SIMMs are not compati-
ble with my 486DX4-100 OPTi895 Green motherboard. It's quite a
hassle to order, then have to return SIMMs for exchange. Perhaps you
could publish a list of known EDO incompatible motherboards as part
of your column.
John W. McMichael
via Internet

A. Okay guys and gals, the mystery of EDO compatibility is
starting to unravel. Best of all, the solutions are coming straight
from the horse’s mouth — you, the user. Theoretically, standard FP
(fast-page) SIMMs and EDO SIMMs should be interchangeable.
However, that’s not always the case, as a few of us have discouv-
ered. First a little theory. When you work with any semiconductor,
be it a complex CPU or lowly transistor, it takes time for things to
happen. With RAM, the wait is the time it takes to input the logic
voltage (high or low; 1 or 0), and let it stabilize before it can be
locked into the registers. If the RAM doesn’t wait long enough
before latching the value, you get errors. That's why 60 ns RAM is
faster than 80 ns RAM — it takes 20 ns less time to stabilize. The
amount of time the CPU waits before accessing the data is con-
trolled by the CAS clock. Look at the diagram below. On the top,
you see the timing sequence of a standard FP SIMM, and on the
bottom, you see that of an EDO SIMM.

Standard Page-mode DRAM
CASE \ 1 i i B v gl
Date(out) § v ) -

EDO DRAM

cast -\ P s
oataout) ————L vaia G v

In both cases, the loading of the memory takes place when
CAS goes low, or on the falling edge, as the engineers describe it.
CAS remains low until the CPU decides that the RAM has had
enough time to settle down. Here's where the two memories differ.
With an FP SIMM, going high tells the FP that it’s time to output
its stored data. The next falling edge tells the FP to acquire anoth-
er data byte and wait for the next rising edge. As you can see,
there's a rather substantial time lag between when the datla is
delivered and when the next cycle begins. That's because the CPU
itself is a semiconductor, and it takes time to bring the CAS line
low again. This is dead time in which the FP SIMM simply sits on
its hands waiting for something to happen. The EDO SIMM works
faster because it doesn't recognize the rising edge. This allows the
CPd to pull the CAS line high while the EDO is stabilizing. What
EDO is looking for is the next falling edge — the cue that it's time
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to unload its data. The CPU takes advantage of this feature by
integrating the CAS low/high transitions into a time frame that
exactly equals that of the EDO's access time. So when the CAS
line goes low this time, it causes the EDO to deliver the goods —
plus it starts a new acquisition cycle. Hence, there is no RAM
down time; one cycle follows the next.

The fly in the ointment is the chipset, the traffic controller who
coordinates the activities of the CPU, BIOS, and bus so there are
no traffic jams. The problem is that some chipsets are better traffic
cops than others. Fortunately, there are things you can do to help
“Mr. Friendly” along. First, it's not a good idea to mix FP and EDO
in the same system. But if you must, place the EDO in the first
bank and the FP in the second, then adjust your CMOS set-up for
plain-vanilla memory using the PC vendor’s recommended num-
ber of wait states. If you've upgraded to EDO only and are having
trouble, remove the EDO and go back to your FP SIMMs. Now go
inside the CMOS set-up and disable all the memory enhancements
(the zero wait states, too). Then, re-install the EDO and add the
enhancements back one by one until you have a stable system.
Unfortunately, there are some really bad cops out there, that, no
matter how hard they try, can’t direct traffic. I don’t want to point
fingers, but OPTI chipsets are the most reported offenders, and
Intel’s are the least. The bad part is that chipsets aren’t upgrad-
able like BIOS; they're soldered in place. So when all else fails,
you'll have to bite the bullet and exchange your new EDOs for
FPs. Remember, now, nothing here is carved in stone. While the
basics came from the professionals, the solutions came from you,
and more are pouring in everyday. This is one time when your
two cents really counts, so spend it.

Needs Simple RC Receiver

Q. | have seen many circuits for simple FM transmitters for wire-
less microphones and other monitoring devices. Is there an equivalent
simple FM receiver that would support remote control of systems like
the “Solar Powered Sprinkler” in the Oct. '96 issue? I'm interested in
control ranges of a few hundred feet.

Ed Wilent
Poway, CA

A. The reason you haven’t seen many simple FM receiver cir-
cuits is because they aren't all that simple. What | suggest is using
an RC transmitter/receiver (the kind you can get at Radio Shack
for about S11.95) for an application as simple as this. What you
do is buy their cheapest toy car and cannibalize it for the receiver.
Still want to build your own? National Semiconductor used to sell
an LM1872 IC that would do this, but it’s now obsolete and [ can’t
find a suitable replacement. Hello readers! Help me. | know similar
ICs must exist.

Seeking Used Solar Panels

Q. | tried to access www.asis.com/aee/sepm.html for information
on solar panels and got a message that the site is no longer on line.

Any suggestions?
M. Clegg Esq.
via America Online

A. Well, the site is still there, but the link seems to be broken.
You can access this information at wwuw.asis.com/aee (in other
words, drop the sepm.html extension). Here's a short list of other
sites where you can buy new and used photovoltaic panels.

http://wwuw.indra.com/jade-mtn/pv.html
http.//www.rt66.com/carrizo/
http://www.solarex.com/

Nefarious Uses For PC Power Supplies

Q. In the Sept. '96 issue of Nuts & Volts, you had an article on
how to repair PC power supplies. In it, you covered everything except
for the orange Power OK signal. | have two old IBM power supplies
that I'd like to use in other applications, but they won't run without
being connected to the motherboard. I've tried to fool the power sup-
ply by connecting the orange lead to one of the +12-volt lines, but that
only works for a short time. After the power supply capacitors dis-
charge, the power supply starts for about 1/2 second then quits. What
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signal is Power OK looking for and where can | find it?
Ken S.
via America Online

A. Power OK is a logic output signal — not an input — and it
has nothing to do with the operation of the power supply itself.
This signal is normally high (+5 volts), and indicates that the
power supply is working properly. If it goes low, for any reason,
its purpose is to halt the CPU's clock and stop the PC. So that's
not your problem. It could be that plugging the orange lead into
the +12-volt line is causing a problem, but | doubt it from your
description. It sounds to me like the power supply isn’t properiy
loaded. With few exceptions, PC power supplies won't run if they
don’t have a load — in some cases a substantial load. What | sug-
gesl is that you hang a six-volt car bulb, like a #1493, on the five-
volt line and see if that solves your problem.

On The Road Again

Q. Regarding your article about road warriors in the Oct. '96 issue,
“A Road Warrior’s Survival Guide,” you say Japan runs on 110 volts.
From past experience, Japan usually runs on 100 volts, not 110 volts.
A fine thing to find out when you've got a wad of traveler's checks
ready in a ham store in Akihabara. How do you make 100-volt equip-
ment work on 110 volts?
Jim Tolson
via America Online

A. The world is divided into only two consumer voltages, 110
volts and 220 volts, neither of which are absolutes. If you look at
the label of an appliance made for sale in the US, you'll see that
it's actually listed as 120 volts (sometimes it'll say 115 or 117
volts). This means it'll work at any voltage between 90 volts and
130 volts. Why do we call it 120 volts, when Europe calls it 110
volts, and Japan calls it 100 volts? It has to do with the way
power is distributed. During heavy usage periods, the line losses
are high, and the voltage is down by as much as 10 percent,
somewhere around 100 volts. Late at night, when we’'re asleep,
there’s hardly any load on the lines, and the voltage creeps up to
about 125 volts. So, you pick a number, any number, between 100
and 125 and you'll be correct.

Rev It Up

Q. | need a circuit that takes a pulse from the ignition coils of two
gas engines and feeds a null meter that registers zero when the
engines are running at the same RPM. The pulse conditioning part of
this circuit isn’t required.

Gordon N. Sutherland
Shoreline, WA
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A. This is actually a simple request if | read your question
right. What I've devised is a pair of one-shot multivibrators that
feed the meter in a balanced circuit. Basically, each multivibrator
prouides an average oulpul voltage that's proportional to the RPM
of its respective engine. When both output voltages are equal,
that’s when both engines have the same RPM, the meter should
read zero. Realize that the 0.01 uF capacitor and 33 K resistor are
critical to the balance, and you should buy them from the same
source at the same time for best match. You may even have to
adjust their values to bring the voltages within range for your par-
ticular application. The Vcc voltage (+12V) isn't critical, but it

Continued on page 114

AAA TRADING/AUDIOPAGING, INC.
CELLULAR CLOSEOUTS

WHOLESALE TO THE PUBLIC

LIMITED QUANTITY
LIMITED QUANTITY
LIMITED QUANTITY
LIMITED QUANTITY
LIMITED QUANTITY
LIMITED QUANTITY
LIMITED QUANTITY
LIMITED QUANTITY
LIMITED QUANTITY
LIMITED QUANTITY
LIMITED QUANTITY
LIMITED QUANTITY
LIMITED QUANTITY
LIMITED QUANTITY
LIMITED QUANTITY
LIMITED QUANTITY
LIMITED QUANTITY
LIMITED QUANTITY
LIMITED QUANTITY
LIMITED QUANTITY

MOTOROLA 550 FLIP $149.95
MOTOROLA LITE $199.95
MOTOROLA FLIPESS $119.95
MOTOROLA 8000s $69.95
ALPHASTAR 950 $179.95
NOKIA 100+101 $110.00
BLAUPUNKT TC142 $79.95
AUDIOVOX 450 $119.95
AUDIOVOX 525 $149.95
AUDIOVOX 400 $99.95
NEC P120/110 $119.95
DIAMONDTEL20X $139.95
UNIDEN CP 6000 $69.95
NOKIA P 30 $49.95
TANDY (NOKIA) CT350 $69.95
GTICP900 $49.95
PANASONIC EB3510 $69.95
NOVATEL 825 HANDHELD $79.95
AT&T 3610 (NECP120) $119.95
AT&T 3850 (NOKIA 232) $199.95
MANY MORE HANDHELDS IN STOCK CALL FOR PRICING
MOTOROLA TOTE BAG $95.00
NOKIA BAG $59.00
CHEAP BIG OLD BAGS $29.95

1o oroer cau 215-483-4085 orrax 215-483-7732

6186-88 RIDGE AVENUE, PHILADELPHIA, PA 19128

Absolute Cable Products
1-(800) 880-4009

hitp://www.decoder.com

THE BOSS SERIES

This Combination Unit Converter and Descrambler is an
Excellent replacement for B.B. Systems with video inversion.
Units come installed in cither a Millenium-3 (100channels)
or a Panasonic (85channels) converter...

Single  SLOT  I0LOT  20LOT

BOSS |
Replace all PIO, and B.B.systems
BOSS 1l
Replace all 03/07/08
BOSS I
Replace all Zenith ST series.

$239.95 $199.95 $179.95

$164.95

$239.95 $199.95 $179.95 $164.95

$239.95 $199.95 $179.95 $164.95

BOSS IV  $239.95 $199.95 $179.95 $164.95

Replace all PIO, and B.B.systems.

Descramblers

Single  5LOT  10LOT

FTG $89.95 $6495 §$4495
PIO-Q $139.95 $12995 $119.95
FSK $99.95 $7495 $54.95
Filters 97.106,108.110) $2495 $1995 §14.95

http://www.astmall.com

30day Satisfaction and lyear Warranty
Anyone implying theft of service will be denied assistance

Write In 87 on Reader Service Card.
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The Wireless Solu!ion!

RF Link Wavecom Jr. |

Accepts Output From... Video Camera / VCR
| Camcorder / Satelite Video Output Etc. Recelver
Puts Out Channel
- | 3or4orBase
L | Band Audio Video
Recommended
*| CCD Camera:
w/audio 2-1/4 x 3-
1/4 x 1-1/4" WHD
CVC-300 $199.95

Panasonic 550 MH:
Cable Converter i

model #TZPC1453G ..................
OSCILLOSCOPES
B&K 20 MHz Dual "I'race

= 1 mVidiv

sansitivity

AUTO/NCRM

triggered

sweep

operation

AC, TVH, TW

and line coupling

Calibrated 19 step time-base with x10 magnifier
= Compact low-profile design

385.00

model #2120 2 year warranty. ...................
model #2125 wih delayed sweep 529.95

Pinhole Camera

= Requiras 1/16" opening size

= 112" x1-1/2° x 718"

* Power7.5-12VDC n = .8 lux

= 3.8mm lens included

= 380 lines resolution :
12V DC Power Supply 9.95

model #CVC50PH ... ... .. 139.95

NTSC video
system to P Llormal

connects between your
VCR, Sataliite Heeehter. or
Camcorder and your TV to
view PAL video systems

,.".gu

agc@..!

[ AUDIO - VIDEO - LASERS cont. |

LASER SURPLUS New and used equipment
for the hobbyist or professional. HeNe,
Argon, YAG, Ruby, CO2, and visible laser
diodes. Also stocking optics, galvos, comput-
er and test equipment. Free Catalog. Laser
Surplus Inc., 7569 Laurel Road Dept. 5C,
Clinton, TN 37716-5454. lasersur@ix.net-
com. com

CROWN-TECHRON 5000W [@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.

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

Write in 140 on Reader Service Card.

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.

Yes, we can help with all your cable needs

GQUALITY PRICES

QQUALITY SERVICE
GQUALITY PRODUCTS

1-800-394-3043

9am-5pm M-S - Same Day Shipping

1 FULL YEAR GUARANTEE

CALL TODAY!....

LASER SHOW systems. Rack mount digital
controller with keypad and LCD. Scanner
head with X/Y galvos, shutter, grating, choice
of laser. Many preprogrammed patterns and
beam effecis + create your own. Complete
systems starting at $695. RED LINE LASER
PRODUCTS 314-831-3014.

BROADCAST VIDEO equipment wanted: all
types, new or old. Please call, Jon with info.
317-539-2859.

MILITARY RUDY rods. Never used. 100-700
watt rods. Semi-polished. 4-5" $20 ea. 5-7"
$30 ea..10-11" $75 ea. Also have: optics, mir-
rors, HV power supplies, night vision parts,
yag rods & saphire rods. Ron Rhoades, 545
Stewart Dr., Vista, CA 92083. 619-631-7458
or 619-414-6631 VM or YUDANSHA21@aol.
com

NVG, INC. offers a complete line of OEM
laser modules, including all NM bands, low &
high MW, as well as the world's smallest 6.4
module. Most are stock items, eliminating
long lead times and providing fast delivery.
Also available are laser diodes and module
components. 912-379-9000 x2.

WANTED: PRO video equipment, VTRs,
switchers, cameras, etc. Advanced Media
702-727-0498.

Zenith ST1000’s
$25.00

(screened & cleaned)

Also available:
SA-8550
SA-8580
SA-8590

DPV-5
DPV-7
DPBB-7
Pioneers, Basics & more!

All ZTACS available inciuding 1600’s - All converters are unmodified only

ALl
800-§99-5000

T0 ORDER!
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ARGON LASER, Spectra/Physics 162-03,
40mW, $1,500; Phase-R N337C pulsed nitro-
gen laser, $200; Cambridge Technology
6800 scanners, $300; General Scanning
G102 scanner, $275; Lexel 65.07 argon
laser, needs tube $1,000; LaserMedia graph-
ics computer, generates 3 animations, $500.
David White Instruments L6-20 optical level,
$80. Call for complete list. Laser Artistry, 414-
764-7400.

FACTORY VIDEO tapes: VHS, Beta, you fix,
$75/100 pes. 310-515-2058.

AUCTION. PARTICIPANTS: Accurate
Sound, Otari, Merlin Engr., Lec's Pro Audio,
Roberts Broadcast, & others. LOCATION:
2368 Bay Road, Redwood City, CA. DATE:
Nov. 12th, 10am, preview Nov. 11, 10-3 pm.
Phone or fax for auction catalog. Million dollar
plus inventory consisting of the following, plus
more: BROADCAST VIDEO, HIGH SPEED
CASSETTE DUPLICATING, PRO AUDIO,
INSTRUMENTATION. ACCURATE SOUND
CORPORATION, 3475-A EDISON WAY,
MENLO PARK, CA 94025. TEL: 415-365-
2843 FAX: 415-365-3057.

NIGHT VISION US GEN 2 tubes from $350,
40mm stacks 80,000+ gain $595. PVS-7 gog-
gles $2,000. We have a complete line of
parts and accessories for all US military night
vision and thermal imaging equipment. We
also do repairs and custom work. SPE-
CIALS: Inframetrics model 510 precision
thermal system $1,000. GEN 3 ANVIS and
PVS-7B tubes from $695. Ruby rod laser with
Q switch and flash tube $150. Call or fax for
more information. Ni-Tronics 916-686-1207.

PHILIPS INTERACTIVE CD model CDI-910.
Needs minor repairs. Take all 4 ONLY $99.
1-800-837-2851.

LISTEN TO non-commercial music and other
audio programs right in your own area. 1-
800-944-0630.

START YOUR OWN TECHNICAL VEN-
TURE! Don Lancaster's newly updated
INCREDIBLE SECRET MONEY MACHINE Il
tells how. We now have autographed copies
of the Guru's underground classic for $18.50.
Synergetics Press, Box B0S-K, Thatcher, AZ
85552, 520-428-4073. VISA/MC.

CABLE TV

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.

DEALERS NEEDED! FTG DEVICES as low
as $60 ea. on lots of 25-50! Extra filters $10-
$20! Single set ONLY $95! J, P, or SA. 1-
B800-820-1727




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.

EXPLOSIVE CABLE TV GRAB! BRINKER
ZAPPER/SNOOPER STOPPER combo
module all in one! Buy wholesale factory-
direct, no middieman. Let others get fined
+ zapped Instead. Protect your cable box
now! 100% COMPATIBLE. We supply over
80 advertisers weekly! Your order shipped
fast, within hours! Why pay $39 when you
can buy direct! LIFETIME GUARANTEE!
We accept VISA/MC/COD/MO/CHECKS.
ONLY $10 (3/$22). Callfax us anytime 904-
234-8302 ext. 5, BRINKER ENGINEERING
LABS

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.

TEST MODULE SPECIALS. 1 year warranty
on all modules. Will sell or swap software.
Quality modules without the big boy price.
Will beat any legitimate price quote. Program
reading available. 717-462-4657.

SMART CARD PROGRAMMER. Read and
write your own smartcards. Works with
1ISO7816-3 standard microprocessor smart-
cards. Develop your application today. Not
sold for any illegal use. All sales are final.
$2,500 + shipping. Blank smaricards $50/ea.
SmartCard Technologies 419-537-0474.

DESCRAMBLING, NEW secret manual.
Build your own descramblers 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.

W0,

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. http://www.hackerscatalog.com

CABLE DESCRAMBLER! ANYONE can
build in SEVEN EASY STEPS with RADIO
SHACK parts. PLANS/KIT FROM $5 PLUS
FREE BONUS. 1-800-818-9103.

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.

VISUAL COMMUNICATIONS
CABLE CONVERTER TEST MODULES
COMPETITIVE PRICING
See our DISPLAY AD
on Page 75.

ZENITH ST1600 10-lot special. $175 each
with remote. Call for other specials. D&M 1-
800-550-8796.

UNMODIFIED CABLE box pulls Zenith ST
1000, 1086. Regal CR-83 plain converter.
Oak RKDM-400 $20. Other brands available.
Call 405-631-1856.

PIONEER UNITS 5XXX-63XXX units. Call for
prices. E2-ES test aids for 5XXX-61XX $30
ea. 63XX-67XX test aids with # $35 ea. All no
E4. New Waich Dog, no switches, auto map
$35 ea. E2-Writer $50. RF transmitter for Pio
$150. Pio box repairs. A.S.-40 pin ++ all mod-
gls $34 ea. Other test aids $20-$35 ea. for
compatible boxes. Call 216-428-6910.

WE SPECIALIZE in 5 and 10 lot pricing of
NEW converters, descramblers and other
cable equipment. One year warranty. No min-
imum purchase. D&M 1-800-550-8796.

“BASEBAND VIDEO EXPLAINED.”
Discover what a baseband signal is and how
it's constructed. Learn the advantages of
doing things the "baseband” way. §$10.
VISA/MC/AMEX. ELECTROMAN, Box
24474, New Orleans, LA 70184. 504-482-
3017.

CABLE BOX ZAPPER “TERMINATOR and
ID BLOCKER” MODULES. VERSION i
ADVANCED CIRCUIT PROTECTION.
Electronically shields yourself and your
cable box from undesired destructive sig-
nals. ORDER DIRECT AND SAVE. LIFE-
TIME GUARANTEE. All orders shipped
same day received. N&V readers get FREE
SHIPPING and special REDUCED PRICES.
$8 EACH ANY QUANTITY. NOW AVAIL-
ABLE SUPER TRAP $24.95. NS Inter-
national, 265 SW Port St. Lucie Bivd. Dept.
#130, Port St. Lucie, FL 34984. COD orders
add $5. 1-800-820-9024.

Global I
Connections

P.0. Box 8547, St. Joseph, MO, 64508
1-800-626-0834, FAX (816) 364-2619

New Owners and Management

Consistently low prices on your connection needs.

Call, FAX or Write for a catalog

RO RO EEL LD EDR DT RERTORAY Ii]

NEW! “PROGRAMMABLE"” PIONEER
TEST MODE ACTIVATOR ALLOWS USER
TO PROGRAM ANY SERIAL NUMBER
INSTANTLY! THIS PRODUCT 1S SOLD
FOR TEST PURPOSES ONLY. $125, PLUS
SHIPPING AND COD. CALL KEN ERNY
ELECTRONICS, 24 HR ORDER AND
INFORMATION LINE. 516-389-3536.

SUPER TRAP. 1,000 times more powerful
than an FM trap! Exclusive multi-pole design.
$29.95 + $3 S&H. VISA/MC/AMEX. ELEC-
TROMAN, Box 24474, New Orleans, LA
70184, 504-482-3017.

Globeo Communication
The Boss Warehouse

o

Boss 1 with inversion.
Boss 2 with inversion.
Boss 3 with inversion.

We have all test Kits for all systems

We program and read all 8,14,16,24,26,28,40 pin chips
Home of the real Stealth
1-800-74-C ABLE No Florida Sales

AVAILABLE FOR ALL
MAJOR BRANDS

ELECTRONIC
ICOMPONENTS

MOUSEB

A O N

-. .
=

Call for your FREE 332
page catalog TODAY!

B 68,138 Products

m 128 Manufacturers

| All Orders Ship Same Day
B No Minimum Order

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

hitp/iwww.mouser.com
sales @ mouser.com

MHIGE

858 North Main St., Mansfield, TX 76063

Write in 219 on Reader Service Card. m



'Imost all newer ham radios and
marine single sideband
‘transceivers offer at least 100
channels of user-programmable
mernary This list of 100 popular
‘high-frequency frequenaes has
been compiled by mariners sending in their
reports on what frequencies they tune in
most when out at sea, or near the US,
Canadian, and Mexican coastlines.

All marine channels should be tuned in
upper sideband. It is only the amateur radio
service that uses lower sideband emission on
40-meter, 80-meter, and 160-meter bands.

The time signals and shortwave
broadcast frequencies are best tuned in
using AM, double sideband. This will yield a
full fidelity sound when signals are strong.
However, during weak signal reception on
shortwave frequencies, you may wish to
switch from double sideband AM over to
upper sideband to improve reception. You
will need to carefully tune the dial in order
to zero-beat the annoying carrier sound.

The weather facsimile signals are tuned
in upper sideband, and the frequencies
listed for these weather facsimile channels
has already been compensated for the 1.9
KHz offset. Simply tune them in upper
sideband, dialing in the exact frequency
listed. A simple lap-top computer and a
weather FAX decoder/cable assembly from
Software Systems Consulting (714-498-
5784) is all you need to pull in weather
facsimile imagery from your high-frequency
worldwide radio.

Ship-to-ship marine channels are simplex;
and as we mentioned before, all are upper
sideband. Simplex means same transmit and
same receive frequencies.

However, ship-to-shore channels such as
the high seas marine operator and the
United States Coast Guard are duplex.
Reception is on the higher frequency, and
ship transmitting is on the lower frequency.
These are also upper sideband, and
transmitting on these frequencies must be in
compliance with FCC rules found in Part 80.

The handful of two-meter frequencies
listed for “ICOM 706 only” are specific to this
particular radio. The ICOM IC-7026 is the
only worldwide amateur transceiver
available that not only covers all of the
waorldwide high-frequency bands, but also
offers transmit and receive capabilities on
amateur six meter, 50 MHz frequencies, and
amateur radio two meter, 144 MHz

incredible 200 KHz through 199 MHz,
making it an excellent VHF scanner radio.

frequencies. This set also funesmman™————— — |

For radios other than the ICOM IC-706,
memory channels 74 through 79 are
available for any frequency of your choice.

Memory channel 49, CB channel 14, is
used in Mexico by shore boat operators. This
is a handy one to have aboard.

The 24-hour maritime mobile frequency
14,313 KHz is best used by Pacific Coast
mariners in the late afternoon and evening
hours to communicate throughout the
Pacific and South Pacific. 14,313 KHz is best
ignored during the morning hours due to
undisciplined radio traffic having little value
to maritime mobile operators.

For daily ham radio news reports on 20
meters, try tuning in 14,275 KHz for the
K1MAN amateur bulletins. You will hear
some lively commentaries. To tune in the
official bulletins of the American Radio Relay
League, try tuning in 14,290 KHz for their
early evening and late night transmissions.
Tune 7290 KHz lower sideband for possibly
better reception of nighttime ARRL
transmissions.

Excellent Morse Code practices are found
at the bottom end of each ham band. Try
tuning to 7, 10, or 14 MHz, and then slowly
increase the frequency in 1 KHz steps to
locate some interesting code practice. You
can also tune in Morse Code on the weather
FAX channels in between regularly
scheduled radio facsimile transmissions. The
code speed is 15 WPM.

This list is for everyone’s use and may be
duplicated. We are always looking for
corrections, changes, and additional
interesting frequencies to tune in while out
at sea. Send us your information to: Gordon
West WBG6NOA, 2414 College Drive,
Costa Mesa, CA 92626. NV

PARTS - PARTS - PARTS

65.8 mHz Saw Filters 100 pes. - $2.40@ | 300 pes. - $2.00@ | 600 pes. - $1.75@
18 Pin IC Sockets 500 pes. - $.09@ [1,000 pcs. - $.07@5,000 pes. - $.05€
18VAC, 300mA, Wall

Transformers: (Pedect for Steam Unas) | 50 pes. - $3.00@ | 100 pes. - $2.50@ | 250 pes. - $2.00@
4 Mhz Resonators, 3 pins | 100 pes. - $.50@ | 500 pcs. - $.45@ {1,000 pcs. -3.41@
8 Mhz Crystals, 2 pins 100 pes. - $.50@ | 500 pcs. - $.45@ | 1,000 pcs. -$.41@
24 Mhz Crystals, 2 pins 100 pcs. - $,.60@ | 500 pes. - $.55@ | 1,000 pcs. - $.49@
Micro-Chip Pic-16C54RC  |100 pcs. - $2.10@ | 250 pcs. - $1.95@ 500 pes. - $1.85@
Micro-Chip Pic-16C56RC 100 pcs. - $2.30@ | 250 pcs. - $2.25@ |500 pes. - $2.15@

Call for Larger Quantity Quotes

Crn

Phone: (630) 350-9510

Web: http://www.capital-elec.com

E-Mail: sales@capital-elec.com

= ! WE ACCEPT
Fax:  (630)350-9760 852 Foster Avenue = o B (714) 581-7460 or call 1-800-457-4556 9 to 5 PST
RS v Seernville, Mimols 60300 — CA Grapevine. Worldwide inquiries welcome.
72 November 1996/Nuts & Volts Magazine Write In 218 on Reader Service Card. Write in 173 on Reader Service Card.

‘THE CELLULAR EXPERTS"

Motorola 3 Watt Bag Phone from $199
Nec P120 120z. Portable $299
=Motorola PT 550 100z. “Flip” Phone from $299

Others available, buy new from us, or send us your phone.
Get a second or third phone with no additional monthly charges!
Motorola, NEC, Panasonic, Audiovox and many others.

Fax Back Hotline For 24hr info. call from your FAX




“WEST 100" MARINE MEMORY CHANNEL LIST — 1997

MCh  FREQ. KHz INFORMATION ABOUT THIS FREQUENCY (17640) 17 MHz/16-meter band
00 3815 Ham weather, Caribbean, early mornings 48 21450-21850
01 3968 Ham weather, West Coast, early am/pm (21470) 21 MHz/13-meter band
02 3930 Ham weather, Puerto Rico 49 27,125 Citizens Band Channel 14
03 3964 Ham weather, East Coast waterway net 50 2182 Marine, international distress & calling
04 7230 Ham weather, Caribbean Coast Guard short-range
05 7237 Ham weather, Caribbean 51 4125 Ship-to-ship, 4S, short-range safety
06 7268 Ham weather, East Coast waterway net 52 6215 Ship-to-ship, 65, short-range safety
07 7238 Ham weather, Baja early am net 53 8291 Ship-to-ship, 8S, medium-range safety
08 7294 Ham weather, Baja early am/pm 54 12,290 Ship-to-ship, 12S, long-range safety
09 14,313 Ham maritime mobile freq. 24 hours 55 16,420 Ship-to-ship, 16S,very long-range safety
10 14,340 Ham, West Coast “Manana” net at noon 56 4060 Ship-to-ship, Baja short-range
1 14,300 Ham, maritime intercontinental net 57 4051 Ship-to-ship, Baja short-range
12 21,400 Ham, Atlantic & Pacific long range 58 8103 Ship-to-ship, Baja shori-range
13 21,325 Ham, long-range crossings 59 3023 Ship-to-ship, search and rescue
14 28,400 10-meter Novice maritime mobile hangout 60 4146 Ship-to-ship, 4A, short-range
. 61 4149 Ship-to-ship, 4B, short-range
15 5000 WWYV time and WX, night 62 4417 Ship-to-ship, 4C, daytime short-range
16 10,000 WWYV time and WX, days 63 6224 Ship-to-ship, 6A, medium-range
17 15,000 WWYV time and WX, days 64 6227 Ship-to-ship, 6B, medium-range
18 65 6516 Ship-to-ship, 6D, medium-range
19 66 8294 Ship-to-ship, 8A, long-range
20 67 8297 Ship-to-ship, 8B, long-range
21 43441 Pacific weather facsimile 68 12,353 Ship-to-ship, 12A, long-range
22 8680.1 Pacific long-range weather FAX 69 12,356 Ship-to-ship, 12B, long-range
23 12,728.1 Pacific long-range weather FAX | 70 12,359 Ship-to-ship, 12C, Atlantic “Herb”
24 11,088.1 Pacific/Hawaii weather FAX [ weather reports
25 16,133.1 Pacific/Hawaii weather FAX 71 16,528 Ship-to-ship, 16A, very long-range days
9980.6 Pacific/Hawaii weather FAX [ T2 16,531 Ship-to-ship, 16B, long-range
27 10,863.2 Atlantic Norfolk weather FAX 73 16,534 Ship-to-ship, 16C, very long-range
28 12,7481 Atlantic Boston USCG weather FAX 74 144.330 MHz ICOM 706 only - mariner’s 2m simplex
29 8502 Gulf weather FAX, USCG New Orleans 75 146.940 MHz(-) ICOM 706 only - popular repeater
30 12,787 Gulf weather FAX 76 146.820 MHz(-) ICOM 706 only - popular repeater
31 17,146.4 Gulf daytime weather FAX | &L 145.220 MHz(-)
32 BO078.1 Atlantic weather FAX | (1A) ICOM 706 only - popular repeater
33 15,957.1 Atlantic weather FAX 78 147.090 MHz(+) ICOM 706 only - popular repeater
33 9108.1 Atlantic weather FAX 79 162.550 MHz
34 6338.6 Boston weather FAX | (no TX) Marine VHF weather channel 1
35 13,282 Voice, aeronautical tower weather | Telco & Coast Guard West Coast & Mexico
36 13,270 Voice, aeronautical tower weather 80 Tel CH 416 4402 RX, 4110 TX
37 8843 Aeronautical, including some weather 81 Tel CH 804 8728 RX, 8204 TX
38 5547 Aeronautical, plus some weather 82 Tel CH 809 8743 RX, 8219 TX
39 13,300 Aeronautical, including some weather 83 Phone Tel CH 822 8782 RX, 8258 TX
84 Home Tel CH 1201 13,077 RX; 12,230 TX
40 4750-5060 85 Tel CH 1203 13,083 RX; 12,236 TX
(4915) 5 MHz/60-meter band 86 Tel CH 1229 13,161 RX; 12,314 TX
41 5950-6200 87 CG424-Dist. 4426 RX, 4134 TX
(5975) 6 MHz/49-meter band 88 CG816-Dist. 8764 RX, 8240 TX
42 7100-7300 89 CG1205-Dist. 13,089 RX; 12,242 TX
(7435) 7 MHz/41-meter band 20 Tel CH 403 4363 RX, 4071 TX Miami marine operator
43 9500-9905 | 91 Tel CH 802 8722 RX, 8198 TX Miami marine operator
(9575) 9 MHz/31-meter band 92 Tel CH 810 8746 RX, 8222 TX Miami marine operator
a4 11650-12050 93 Tel CH 814 8758 RX, 8234 TX Miami marine operator
(11835) 11 MHz/25-meter band 94 Tel CH 825 8791 RX, 8267 TX Miami marine operator
45 13600-13800 95 Tel CH 8809 RX, 8285 TX Miami marine operator
(13760) 13 MHz/22-meter band | 96 Tel CH 1206 13,092 RX; 12,245 TX Miami marine oper.
46 15100-15600 97 Tel CH 1208 13,098 RX; 12,251 TX Miami marine oper.
(15120) 15 MHz/19-meter band 98 Tel CH 1209 13,101 RX; 12,254 TX Miami marine oper.
47 17550-17900 99 Tel CH 13,119 RX; 12,272 TX Miami marine oper.

d| E.H. Yost & Co.-YOUR SOURCEFOR (M CBD Electronics

BA TTERIES! Super-1Q o000

st AMATEUR / COMMERCIAL / AVIATION RADIO ¥ Pioneer-Q $100 S90 S80
¥ LAPTOP COMPUTERS ¥x VIDEO CAMCORDERS ¥« FILTERS (100db) S15 $12 $10
¥¥ CELLULAR & CORDLESS TELEPHONES ¥t (97.5. 106.5, 108.5, 110.0)
¥r SEALED LEAD ACID ¥x PHOTOGRAPHY+x Specializing in PICs & BB
t%r MEDICAL EQUIPMENT ¥x TESTING EQUIPMENT ¥z pecializing 1n S S

_CALLOR WRITETODAY FOR OUR FREE CATALOGY ***QUANTITY DISCOUNTS***

lene (608) 831-3443 / Fax (608) 831-1082 CALL 1-718-349-6506

E.H. Yost & Company 2211-D Parview Rd., Middleton, Wi 53562 VOID WHERE PROHIBITED
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HS-232 Networkable Devices

Infrared Transceiver for Remote
RS-232 Communication with 18
i NCD IR Controllable NCD De-
vices. Send/Receive at 1200
3845 Baud. Requires 12 volts DC,
IRTR Kit $39 Asm $49

2 Outputs, Infrared Controliable,
Routes Any Input to Any Out-|
put. 12-18 volt DC operation,
For Line-Level Signal Switching.

|AVSH Kit $128 Asm $178

LED Status Lights. 12V Opera-
tion. With 5 or 10 Amp Relays
Optoisolated RS-232 Input.
R45 (SA] Kit $69 Asm $299

(R410 I10A1 Kit $78 Asm $108)

Status Lights. 12V Operation
Includes Infrared Receiver
With Omron Mechanical Relays.
RES5 (5A) Kic $109 Asm $139

One Step per Received Byte.
Four LED Coil Lights Included.

H-Power Hexfet Driver Stage ||/ | g

Optoisolated and Very Small.

)

. Serial Booster; Gives your RS-232)
Port the Power It Needs to Drive

[ Spaclalnzlnguln \
orid Control

| me Your PC, |

Mac, or Amiga. |,

Combine up to 16 Devices in ANY Com-
bination to a single AS-232 Serial Port.
Includes Software in GBasic for PCs.
: Mac/Amiga Drivers Avallable soon.

o ' | l8/18 Servo Controlien Futaba- | (RN $5 Shipping > Accepted
LCD Display Driver; for Dis-| [J Compatible, Infrared Receiver | Orders: (417) B48-2044 FAX: f417]a43-3302
plays up to 40x2 (not ing). Two| {Included with SV16 upgrade. | Technical Assistance: Flyan Sheldon (404) 244-2432

Control
Devices

180" Motion

DC Motor Controller; 8-12 Volt
Operation for Motors Up ta 4
“4) |Amps. Forward/Reverse 64

Speeds. With Infrared Receiver

AUX outputs for Relay & Light.

SVB Kit $78 Asm $88

[NCD-M1 Kit $128 Asm $158) (NCD-LCD Kit $34 Asm $44 | |SV18 Upgrd Kit $38 Asm $58 NCD, BOK 384, Dscema MO 84778

Write in 170 on Reader Service Card.

CABLE DESCRAMBLERS, Ploneer 6310s BASEBAND PICTURE STABILIZER instant

| CABLE TV cont. ] NEW! VIDEO cassette storage cases now

PIC BUSTERS 16C54 $2, 16C56 $2.25,
16C57 $2.50 ea, Chip burning available, 212-
978-3535.

PICS, GALS READ if you've lost your mas-
ters, Programming service available. Call for
info. Network Sales, 616-683-0500.

DEALERS NEEDED. RFT & FTGs. Lot
prices 100@$55, 50@$60, 20@§65,
10@$70. Able's Cable, 602-491-0592. Call

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.

DO YOU want to become a cable box test kit
supplier? | can read the output of most units
and supply you the software needed to pro-
gram your own chips to do the same job. Ben
Pearce, 1277 Brooklyn Shore Rd., RR 1

lockup. No silly buttons to push. Replaces
damaged sync, automatic picture inversion in
most areas. Easy assembly. Great picture.
Kits $70. Sales 9:00am to 5:00pm/Tech help
6:00pm to 10:00pm Eastern time 718-338-
9190.

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.

available $1.25 each, plus shipping and
COD, 100 piece minimum order black grain
finish with interior hubs, call Ken Erny
Electronics 24 hour order and information hot
line 516-389-3536.

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

Brooklyn, Queens County, Nova Scotia,

com). Full tech support, wholesale pricing,
Canada B0OJ 1HO, 902-354-4463.

credit cards/COD OK.

sample sheets. D&R Electronics, 10 Park St.,

about other available equipment. Thomaston, CT 06787.

Complete On Site
Electrical Engineering Lab

P o=l e O e e ae  ee pm i
¢ REVERSE ENGINEERING

® RF CirculT DESIGN & MANUFACTURING

e PrRODUCT ENGINEERING
¢ FIRMWARE DEVELOPMENT

® 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 ASSEMBLY SERVICES

* CAD LAYOUT SERVICES e FAsT TURN BOARD STUFFING

e COMPATIBLE WITH ALMOST * WIRE HARNESSES
ALl CAD SyYSTEMS ¢ WAVE SOLDERING

* FROM SCHEMATICS OR e ACQUISITION OF PARTS
SampLE PCB’s ¢ FINAL TESTING

* PHOTOPLOTTING SERVICES ¢ TURNKEY SERVICES

e 28,800 BAUDE MODEM ¢ CustoM ENCLOSURES

PRINTED CirRCUIT BOARDS

* SINGLE & DOUBLE SIDED

* MuLTI-LAYER & FLEXIBLE PCB’s

* FroM Quick TURN PROTOTYPES
TO SCHEDULED PrRODUCTION RUNS

¢ FINE LINES, SMT

e ELECTRICAL TESTING

* PRECIOUS METAL PLATING

For Quick & Competitive Pricing or More Information,
Please Call Us Today!
852 Foster Avenue * Bensenville, IL 60106
(630) 350-9510
Fax (630) 350-9760 = Modem (630) 350-9761

Internet Access:

For Automated Info Response:
INFO@capital-elec.com

E-Mail: Quote@capital-elec.com
Web Access: http://www.capital-elec.com

T4 November 1996/Nuts & Volts Magazine
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NATROPOLIS & SUUNTO
Present the Future! .,

..- '.. warranty
&

"'TWIN"" FBEE
. o c-rrrlno
I-.

12 years TVRO Tool Supplier!
Sight Surveying Tool for DSS installation
Retail $199.00

Still the Leading Number One
Manufacturer and Supplier of TVRO Tools!

WE Believe in Quality!

NATROPOLIS INTERNATIONAL
P.O. BOX 14115 = ST. PAUL, MN 55114
1 (800) 646-8665 » FAX (612) 641-1898

Write in 209 on Reéader Service Card.

WHOLESALE
CABLE BOXES

CONVERTERS - FILTERS
DESCRAMBLERS

WE HAVE THEM ALL

BOSS « ZENITH « PIONEER
NOVAVISION
PAN UNITS AVAILABLE » TVT
PIO+ » M-80 » STEALTH & MORE.

30 DAY MONEY BACK
GUARANTEE!

1 YEAR WARRANTY
== L3
Call Now and Take

Advantage!!!

MODERN ELECTRONICS
1-800-906-6664

2125 8. 156TH CIRCLE » OMAHA, NE 68130

VISIT OUR WEB SITE
http:/flwww.tiac.net/users/oline/modern-electronics

Write in 99 on Reader Service Card.

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.

SMART-2 JR AND PHOENIX. WIRELESS
EXTERNAL DIAGNOSTIC CABLE FTG'S
WITH TIMER, SN# ENTRY, AND PHOENIX
REVIVING MODE. PORTABLE, SMALL,
BATTERY OPERATED. PROVEN OUT-
STANDING PERFORMANCE AND SUPERI-
OR QUALITY. ALL MODELS INCLUDING
THE TFC22XX SERIES. QUANTITY DIS-
COUNT. MAKFIT RESEARCH. 1-800-220-
3543. NO CALIFORNIA SALES. http://our-
world.compuserve.com/homepages/makfit
E-MAIL: 104153.2451 @ compuserve.com

DESCRAMBLE CABLE USING SIMPLE
CIRCUIT. E-Z TO FOLLOW INSTRUC-
TIONS $10. COMPLETE KIT WITH FREE
CABLE BOX ZAPPER “TERMINATOR AND
ID BLOCKER” $20. 1-800-522-8053.

ZENITH TEST kits (ZL3) wired 1-10 $8.95
each 11 & up $7.50 each. Call for other make
kits & pricing. CBE 1-800-436-8630.

TEST MODULES! PIONEER “SUPER
ACTIVATOR" activates 5XXX-67XXX,
PRICE: $120. 2R/V5/CFT 2200, PRICE:
$100. ANY CABLE BOX AND MORE,
PRICE: $120. OTHER TEST MODULES
AVAILABLE. MASTER FILES FOR
CABLE BOXES AVAILABLE. DISCOUNT
FOR QUANTITIES. E-MAIL: 104170.3043
@compuserve.com PHONES: 718-575-
1474, 718-76B-4963, Fax: 718-369-3989,
Beeper: 917-942-2742.

WANTED: SOMEONE who is interested in
purchasing on a weekly basis high quality
genuine unmodified cable converters. TFC
2014 for $165, 8600's for $155 7PBB's for
$150. All units warranted for initial test!
Lookin? for one consistent weekly buyer of 5
units. If interested, please call 818-304-4616.
No other units are available. Remotes are not
included. Purchaser has option to mix models
as long as it adds up to 5 units (example 3-
8600's 2-7PBBs). Purchaser pays shipping
charges, prices are firm.

TEST KITS, test aids. All types, best prod-
ucts, best prices: Call or fax for price list. 1-
B00-401-8641. E-Mail at (xlent@hi.net)

PIONEER 6310, 6110, 5130, Zenith 1600
and many other units. Call for prices on units.
J and J Electronics 1-800-355-6362.

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.

PIO 61-87XX A.S. boxes PDV? boxes for
sale. Pio test aid E2-EB, 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.

2200-Q $150, Super-Q $75, Pioneer-Q $85
min. 10-lot. All quick boards available from $5
ea. FILTERS 97.5, 106.5, 108.5, 110,2200 fil-
ter, all 100dB from $7 up min 100pcs. PIC
16C, 54,56,57 from $1.90 Call 908-634-3469.

WANTED TO buy: Current models Pioneer
5000 and 6000 series, genuine unmodified
Tocom 5503 VIP 5507, SA 8550, B570, B580,
etc. Genuine unmodified Jerrold DBBB 7312,
PR20C, 7322P, DPV 7, etc. Call or fax. 718-
262-0900, FAX 718-657-4015.

CABLE DESCRAMBLER! Built with 7
RADIO SHACK parts costing UNDER $12!
Instructions $8: F.A.S.T., Box 369-VN10, Pt.
Salemo, FL 34992-0369.

PRINT

T-SHIRTS coururen
FOR FUN FUBLIRHING

OR PROFIT!

With your computer!

FAST, EASY with
Heat Transfer Printer Ribbons!

1. Put Ribbon into your printer.

2. Print message or design onilo regular paper but print it in &
miirror image. (Print Shop and other programs have this
capability.}

3. Place paper face down on T-shirt and iron the back of paper
to transfer the image.

Avallable in red, green, blue, or black at $10.95 each for
the following printers {specify make and colors wanted):
Panasonic 1080/1180/1090/1190/1123/1124; IBM
Proprinter, Epson MX/FX/RX 80/85/86e/1.X800/
LQ500/L.Q510/1.Q570/L1000; Star NX/NL/ NP10;
Sefkosha SPB00,/1000, Tandy DMP130; Apple
Imagewriter, Citizen 120D/180D/GSX140; Okidata
182/192/320.

$11.95 each for Epson MX/FX-100,/286e, LQ1000/
1050, 1LQ2500,2550/EX800/1000/1.Q860, AP3250/
LQ100 Star NX1020,/2400/2410/2415/2420,
Panasonic KX-P 2180,/2123/2124/1624/1524,
Toshiba P321/351/1340. $5.95 each for Olidata 82/
92/83/93, Gemini 10X/15X.

Avallable in BLACK only at $10.95 each lor Star
NX1000, NEC P2200, Commodore MPS-801.

Available in 4-Color Heat Transfer for Imageumiter 11,
$12.95; Star NX1000 $14.95; Star NX1020 $23.95:
Star NX2420 $23.95; Star NX2450 §23.95; Citzen
GSX-140 $23.95; Epson LQ2500,/2550/EX800,/1000
$16.95; Fujitsu DX2100,/2200,/2300/DL 3300,/3400/
3600 $27.95; Panasonic KX-P 2180/2123/2124
$23.95

HEAT TRANSFER MARKING PENS
Add colors to the computerized design or use alone.

Set/5 Colors (red, orange, yellow, green, blue) wide pens
$15.00, narrow pens $14.00.

HARD-TO-GET

W PRINTER
RIBBONS

Gorilla Banana, Commodore 1525 $8.00; Adam
Coleco $12.00; T1-850/855 $6.00; Centronics 700
Zip Pack $5.00; C. Itoh Prowriter Jr., Riteman
C+/F+ $6.00; Riteman Inforunner $8.00;
Commaodore MPS-801 $5.00; MPS 803 $5.00;
Decwriter LA30/36 $4.00; Apple Scribe $4.00;
Mannisman Tally Spirit 80, Commodore 1526
$5.00; Epson JX-80 4-Color $14.00. Printronix
P-1013 $11.00

Over 200 different ribbons in stock. All ribbons new, not re-
inked. Fully guaranteed. Order directly or send SASE for

MASTER COMPONENTS
CABLE TV TEST MODULES
EXPERT DESIGNS. 1-800-233-0570
See our DISPLAY AD

on Page 21.

list

Add $2.00 per order shipping. Califomia residents add 7.75% sales
tax. On ribbon onders over $30.00 deduct 10% discount
H.T. ORR Computer Supplies

9 Juanita Way, Placentia, CA 92670

714-528-9822 ﬁ}

800-377-2023
rx 714-893-6216

ww.extremeplay.com/accomp,

Write in 171 on Reader Service Card.

" WE CARRY A COMPLETE LINE OF : EXTERNAL
DIAGNOSTIC TRANSMITTERS, WIRELESS QUICK
INSTALL TEST BOARDS, DYNAMIC MULTI MODE

TEST BOARDS, AUTO MULTI MODE TEST BOARDS
40 PIN DIAGNOSTIC TEST MICROPROCESSORS &

HATCHE'I‘ING HAGNE‘I‘IC SECURI'I'Y 'I'OOI.S.

WER'E OPEN HDN-FRI BAM-TPH SA'I' IGAH-QPH
VISIT OUR WEB SITE ON THE INTERNET AT:

Write In 217 on Reader Service Card.

NOTICE: WE DO NOT SERVICE
OR SELL DESCRAMBLERS,
CONVERTERS,SATELLITE
EQUIPMENT OR ANY KIND OF

BUY FIVE MODULES
AND GET ONE FREE
WE STOCK REMOTES!!

Nuts & Volts Magazine/November 1996 73



THE NUTS & VOLIS €0

Welcome to The NEV Solar Workshop ...

ot since the gas
crunch of 1974
have | seen as
much interest in
solar power as |
have in the last
few weeks. My
mailbag shows
that many readers are
curious about the tech-
nology, and more than a
few of you want to put it
to practical use. So, |
guess it's time to open
up “The N&V Solar
Workshop.” Let’s step in.
Inside this virtual
classroom/workshop,
you’ll find all kinds of
nifty solar gadgets and
activities. To the left,
you see Bob adding
solar power to his satel-
lite dish. Amy, in the
middle there, is dis-
cussing photovoltaic the-
ory with Chad, while Raj
(way in the back) has
his solar-powered robot
turning cartwheels. As
you can see, The N&V
Solar Workshop is full of
fun and surprises. '
Over the next few
months, we’ll explore
the fascinating world of
photovoltaics — electrici-
ty from light. Rather
than bore you with dry
details, though, I will
demonstrate the work-
ings and principles of
solar electricity through
hands-on construction
projects. The projects
will range from amusing
toys to serious power
systems. Don’t get me
wrong, there will also be
plenty of theory. But
while the two will run
concurrently in the
same article, they’'ll be
separate so that the tin-
kerer doesn’t have to
wade through the theory
to get to the fun stuff,
and the student won’t
have to separate the
nuts from the volts.
Enough said, let's
get started ...
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THE WORUSHOP

Since Christmas is just around
the corner, | thought we’d start with a
couple of simple projects that are
appropriate for this time of the year.
Both projects are directly solar pow-
ered; that is, they don’t use any bat-
teries — simply a photovoltaic panel.
This means that when the sun goes
down, the lights go out. Photovoltaics
only generate power, not store it. I'll
address the issues of battery storage
in the next installment of The N&V
Solar Workshop.

Because both projects are intend-
ed for use indoors, we'll be using
amorphous silicon cells, which are
more responsive to artificial lighting
and more tolerant of shading. While
the following projects list specific
photovoltaic devices from just two
suppliers, you can substitute any
solar generator with similar character-
istics and ratings.

Solarized
Christmas Wreath

The first project is a Christmas
wreath with blinking lights. The circuit
is shown in Figure 1. This is a very
simple design that uses a solar panel
to power an array of LEDs.

About The Solar Cells

The solar panel, which is actually
cut from a larger panel, is a rigid
glass structure made by Solarex and
sold by FlaxSun Power Co. of Denver,
CO ($15.00 postpaid). It generates
six volts at 100 mA under normal out-
door lighting conditions (i.e., no
heavy overcast or fog). On a sunny
summer day, the output current can
reach 120 mA. Inside the house, the
output current drops to about

unlike some other LED flashers, such
as the LM3909 IC.

When the driver turns the LED
on, it draws current; in"the off state,
hardly any current flows. By placing
this blinking LED in series with a stan-
dard LED, they flash in unison. This is
identical to the way the flasher bulb of
a Christmas light string causes the
whole string to blink — it simply turns
the current on and off.

Because the blinking LED nor-
mally operates at about 50 mA, we
can place up to six regular LEDs in
line with it and still have them operate
normally. The blinking LED comes in
red or green, and is available from a
number of sources, including Radio
Shack.

The voltage requirement of the
blinking LED is three volts, while that
of the other six standard LEDs totals
1.3 volts, for a grand total of 4.3 volts.
The voltage of the solar panel under a
heavy load is five volts, so we have
plenty of cushion here, too. The small
dropping resistors (R1 through R6)
are used to equalize voltage differ-
ences between the parallel LEDs.
Without the resistors, the LED with
the lowest operating voltage would
hog the show and be the only one to
light; the rest would remain dark. If
you have only one LED in series with
the blinking LED, a resistor isn’t need-
ed.

Construction

Buy, make, or steal a wreath, fake
or real, it doesn’t matter. But before
you do, decide where you want to
place the four-by-four-inch solar
panel. If you want it in the center of
the wreath, you'll need one big
enough to accommodate it (a wreath
with a six-inch hole will do). However,
there’s nothing stopping you from

VORUSHOP

by TJ Byers

placing the solar panel outside the
wreath in another location, such as
directly above it as | did (it prevents
foot traffic from blocking the light and
makes the panel lock like an addi-
tional ornament when oriented in the
diamond position).

Now decide where you want to
place the flashing lights. There are
seven in all, which can lend itself to
some interesting combinations. The
blinking LED will be the brightest, so
take that into consideration. To each
lead of the LED, solder a wire long
enough to reach the solar panel by
any route you wish. Just make sure
you can identify the positive leg from
the negative leg when they arrive.

The connection point is a printed
circuit board which is glued — copper
side out — to the back of the solar
panel. The solar panel is made of thin
glass, which makes it rather brittle, so
the circuit board serves as both a sup-
port and a junction box. A foil pattern
of the circuit board is shown in Figure
3. You can use any of the fancy-
shmancy techniques they have to
transfer this pattern to the board or,
better yet, use a permanent marker
pen to draw your own reasonable fac-
simile. There's nothing critical here.
In fact, you don’t even have to etch
the board. A Dremel tool will mill out
the copper islands nicely.

Resistors R1 through R6 are sol-
dered on the clad side of the circuit
board before the solar panel is
attached. Once the resistors are in
place, use a good permanent adhe-
sive to bond the board to the solar
panel. Double-sided tape is not a
good answer, and epoxy is overkill.
Properly cured rubber cement (read
the label) works quite well, and is
removable with thinner, if necessary.

At this point you can continue
any way you want. Install the lamps

60 mA in a well-lighted room,
such as a dining room or
kitchen. The LEDs require only
50 mA and will operate on as
little as 30 mA, so there’s plen-
ty of cushion. Remember that
when it comes to photovoltaic
power, the voltage is pretty
much fixed; it's the current that
fluctuates with the light level.

How It Works

The LED circuit is unique
in that it uses a special flasher
LED to blink the rest of the
lights. This LED combines an
IC driver with a regular LED in

Solar Cell

=~ Blinking
L

a standard two-lead LED case.

FIGURE |

The blinking LED is
used as a switch to
power the other LEDs,
which blink in unison.
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first, then solder the leads to the junc-
tion board, or solder the LED wires
first and place the lamps afterwards.
I've discovered that the latter route
makes for less work and a tighter wire
bundle, but it's your choice. It's not
important which lamp goes to which
resistor, they're all the same, just get
the polarity right. The solar panel's
leads are soldered to their indicated
points, as are the blinking LED's
wires. Now expose your handiwork to
the light of day and enjoy solar power
the good old-fashioned Yuletide way.

A Mobile
Christmas Mobile
This idea came from a devoted

fan of mine, my girlfriend. Like many
of you, she has a growing collection

the realm of solar cell types. Because
of its wireframe construction, the
loads are unpredictable, making rigid
glass solar panels out of the question.
Any tugging or pulling on the
mobile’s wires could crack or dis-
lodge a glass solar panel.

The solution is an amorphous-on-
stainless cell which can withstand the
twisting and turning. These cells are
often used in marine (boat) applica-
tions where whipping winds and salt
water spray quickly end the life of
anything that doesn’t bend like a wil-
low. No oak trees allowed. The cells
are from Gateway Electronics of St.
Louis, MO. They are rated two volts
(open circuit; 1.5 volts under load) at
350 mA and cost $5.95 each ($4.95
each if you buy 10 or more).

How It Works

As you recall, my girl-
friend and | agreed on a
rotating mobile. If you've
never seen a mobile, it's a
dynamic display akin to
Chinese wind chimes, which
are precariously balanced
and driven by air currents. In
this case, I've eliminated the
wind and sound effects, and
replaced them with rotation-
al motion, which means |

When you connect the solar cells
to the clock movement’s battery ter-
minals, the clock runs, which causes
all three output shafts to turn at dif-
ferent speeds. By securing the mobile
to the shaft of your choice (the hour
hand has the most torque), you have
a cheap, low-speed drive motor.
Before you squawk and say how can
such a small mechanism pull such a
heavy load, note that the clock is
mounted horizontally, not vertically
as it normally is, so it has gravity
working for it, not against it.

There are three solar cells alto-
gether, placed on the superstructure
120 degrees apart. All three are wired
in parallel, not series. This isn't done
to increase the output current (the
clock movement couldn't use in one
year what one cell generates in a
day), but to eliminate the effect of
changing light conditions as the
mobile spins (this is an old satellite
trick). As one solar cell sails off into
the “sunset,” another is in position to
catch the “rising sun” (Figure 4; top
view). Consequently, the revolving
cone is never out of contact with a
light source if it exists, which keeps
this nerdy thing going, and going,
and ...

Construction

The superstructure is made

Printed circuit board
for the wreath “blink-
ing lights” project.
The board is not to
scale, and you can
easily do your own
with a magic marker,
like the kind found in

a Radio Shack PC

Board kit (276-1576).

LED - LEDS

out of coat hangers shaped into
hoops of varying sizes that are
held together with vertical
struts which are soldered in
place. A pretty coat of paint
covers most blemishes, and
texture is added (a handful of
sand) before the paint dries to
keep the hooks from sliding
back and forth on the slick
wires. My girlfriend and | dif-
fered on how the mobile should
be shaped, and for good rea-
son. A mobile is a work of art,
and to that extent beauty is in
the eye of the beholder. | guess
I must be an engineer and she
an artist, because | wanted to
put the big hoop at the top so
that the topmost ornaments

of cool Christmas ornaments, and
keeps adding more as the years go
on. But last year even her humongous
“Audrey II" houseplant couldn't han-
dle the spillover from the Christmas
tree. Something had to give. She pro-
posed hanging them from the ceiling.
| suggested, “If we're gonna do that,
let's put them on a motorized mobile.
That way you can showcase them.”
We agreed. Little did she know |
planned to make it solar powered so
that | could move it about without a
tethering power cord.

About The Solar Cells

This project's unique construc-
tion requires a unique solar cell,
which gives us a chance to explore

e

needed a really sloocow-speed motor
to keep the trinkets from flying off the
hooks.

After spending a lot of time dig-
ging through the parts catalogs try-
ing to ferret out a gearreduction
motor that met all my power needs, |
ran across a battery-powered clock
movement. You know, the kind that
runs off a single-cell battery for a
whole year. Bingo! Mot only did it
meet my power requirements by a
long stretch, it also netted me a
choice of rotation options: once a
minute, once an hour, or twice a day.
You can buy these gems in any hobby
store or through the mail for about
$8.00, or recycle one from that ugly
clock Aunt Martha gave you for
Christmas last year.

would overhang those on the
bottom without hitting them. She said
the “thing” should have the shape of
a Christmas tree, not a drippy faucet.
Well, she won, but not because of
that.

Because the solar cells are
attached to the superstructure, so
must be the clock. Otherwise, you'd
have a hard time getting the wires to
the battery terminals without ending
up in a tangled mess after a couple
turns. Putting the smallest hoop at
the top makes it easier to attach this
“birdcage” to the clock'’s plastic case.
It also makes it easier to clamp on the
shaft of your choice, clock face point
upward, and secure it to the ceiling.

Yeah, | guess I'm an engineer.
However, | encourage you to use your
own judgment as to how you think

—

-

the superstructure should look. If |
were to do it again, I'd try a widening-
at-the-bottom spiral. Just leave room
enough for an unobstructed view of
the three two-by-six-inch solar cells.
By the way, you don't have to mount
them vertically as | did; they're flexi-
ble and will fit the other direction, too.
That said, feel free to express your
artistic side. Who knows, we may
have a budding Alexander Calder in
the audience.

THE (LASSROOM

Okay, class, let's settle down.
This will be a lecture, so | expect you
to pay attention and take notes
because | won't repeat myself and
there will be a quiz at the end of this
session. This month's topic is on the
types of photovoltaic cells, and their
applications. First, I'll start with a
brief history of photovoltaics, and
rapidly move into modern day use.
The key point (pause: let me hear
those notepads rustling) is: Who's
who in the solar power industry? Let's
begin.

Although most of us are unaware
of it, solar electricity has been around
for more than a century. Its effects
were first observed by Alexander
Edmond Becquerel (noted physicist
and father of Henri Becquerel, the dis-
coverer of radioactivity) in 1839. As
part of a series of electrical experi-
ments, he immersed two metal plates
into a conductive solution and
exposed the entire apparatus to sun-
light. Much to his surprise, a small
voltage was generated.

This finding went largely unno-
ticed until 1873, when Willoughby
Smith discovered a similar effect after
exposing selenium to light. Although
his first experiments were crude and
inefficient, they represented the actu-
al birth of the solid-state solar cell.

But the concept of electricity
from sunlight was put on the back
burner for nearly 100 years. It wasn't
until the early 1950s when Bell
Laboratories, in search of a new
power source, rekindled interest in
photovoltaics and invented the crys-
talline silicon solar cell, which is the
mainstay of today’s modern photo-
voltaics.

But again, the dream was laid to
rest until 1983, when ARCO Solar
(now Siemens) built a one megawatt
plant in Hesperia, CA next to
Southern California Edison’s Lugo
substation and tied it into the power
grid. A year later ARCO Solar built a
six megawatt solar power station in
Carrisa Plain, CA (Figure 2).
Unfortunately (or fortunately, if you're
looking for cheap second-hand solar
panels), both sites have been disman-
tled and the solar panels are being
sold off as surplus. Fortunately, solar
power still flourishes in places like the
Netherlands, Guam, and New
Age/Survivalist pockets of rural

Nuts & Volts Magazine/November 1996 T7




tially, it's thin-film placed on a

Solar Cells

FIGURE 4

/\

Top View

placed on the superstruc-
ture 120 degrees apart.
This is an old satellite
trick. As one solar cell

sails off into the “sunset,”
another is in position to
catch the “rising sun.”

For the solar mobile we
use three solar cells

Sun

stainless steel backing. Unlike
the cells described previously
(which are all glass-based)
they don’t break when you
bend them. Moreover, the
metal backing seems to add
something to the recipe,
because these solar cells
have a slightly higher efficien-
cy than plain thinfilm and

they seem to last

FIGURE E

Is this a UFO? Nope, it's Texas
Instrument’s spheral solar cell.

longer.

Just so that |
don’t leave you
hanging, there
are a few more
types of solar
cells out there,

most of which

you'll never even see. So what

Northern California.

At about the same time as
ARCO's big solar push, Solarex, a vet-
ern in solar energy, made its move
into the alternative power systems
market. Their first large-scale use of
photovoltaics was to convert their
Frederick, MD production facility
from utility power to solar power.
They placed their first solar panels off
the assembly line on their own roof,
not somebody else’s. They remain a
major supplier of polycrystalline PV
cells.

It's time to make a distinction
between ARCO's crystalline solar
cells and Solarex's polycrystalline
solar cells. Crystalline solar cells,
often referred to as “CZ,” are made
from a single silicon crystal. The crys-
tal is grown in a high-temperature
tank into a long cylinder, about six
inches in diameter, which is later
sliced into wafers. This is the same
type of silicon used to make the
Pentium microprocessor and other
chips in your computer. A polycrys-
talline solar cell, most generally
referred to as “amorphous solar cell,”
consists of many crystals. As its
name implies, it's not a single crys-
talline structure, but a bunch of crys-
tals that occupy a common space.
You can spot an amorphous solar cell
right off the bat by its straw-like pat-
tern.

Amorphous solar cells are cheap-
er to make than CZ cells because
they're shapeless and you don't have
to go through the laborious process
of growing an elegant crystal. Single
crystals are grown by slowly pulling a
seed crystal from a vat of molten sili-
con. The temperature and pull rate
must be precisely controlled to pro-
duce a perfect crystal. The rate of pull
is very slow, something on the order
of one inch an hour, which is why the
process is so costly: time is money.

Amorphous silicon, in contrast, is
silicon that's been melted and just left
to cool, like a loaf of bread. Both are
crystalline: one is a single crystal, the
other consists of polycrystals.

Because of its disciplined organi-
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1| zation, CZ solar cells are more effi-

cient than amorphous solar cells.
Typically, a CZ solar cell operates
with 15 percent efficiency, whereas
an amorphous cell struggles to attain
an 11 percent efficiency ratio (effi-
ciency is defined as the potential
amount of sunlight in to the power
out).

Both CZ and polycrystalline
come out as loaves which have to be
sliced into wafers. This is accom-
plished using a diamond-toothed saw
blade, which makes sawdust — actu-
ally silicon dust — which means a lot
of material is lost in the process. In an
effort to reduce waste and cost, the
industry has come up with a technol-
ogy called “thin-film.” Basically, thin-
film solar cells are amorphous solar
cells on glass. A pane of glass is first
placed inside a plasma furnace, and
silicon (along with other needed
ingredients) is sputtered onto the
glass. It was thought, at one time,
that thin-film solar cells could be as
efficient as CZ or poly. Nice try, but
after a decade of development, they
still only rate about five percent effi-
ciency.

Moreover, thin-film solar cells
seem to have a shorter life span than
either CZ or amorphous when
exposed to the elements of sunlight
and heat. The best that thin-film can
muster is five years; most lose half
their power after just two years ser-
vice. However, thin-film does have its
advantages. It's very responsive to
fluorescent lighting, which makes it
the perfect power source for calcula-
tors and other office gadgets.

So, when you build this photo-
voltaic into an office environment,
away from the harsh elements of the
outside world (sunlight, heat, etc.),
you can expect your solar-powered
calculator to outlive you. CZ cells, on
the other hand, don’t mind the cold,
and can live as long as 30 years in the
outside world. Amorphous cells are
almost as good, but they die sooner,
usually after 10 to 20 years.

A fairly recent development has
been flexible photovoltaics. Essen-

e

do you care? Who knows,
maybe someday you'll grow up to be
a rocket scientist and need to know
this stuff.

The most prominent contender is
gallium arsenide (GaAs) solar cells.
These babies have set a world record
for efficiency. Most check in at 25 to
30 percent, and a few have achieved
50 percent efficiency with a concen-
trator. What's a concentrator? A big
lens, a telescope if you will, that
focuses the sunlight onto the cell.
Unfortunately, they’re expensive and
seldom found outside Sandia
Laboratories’ proving grounds.

The cadmium sulfide (CdS) solar
cell arrived very early on the scene,
and was the forerunner of solar
power. While cheap to make (it's sim-
ply a paste on a metal backing, you
can do it yourself), it has a bad report
card. While I've heard reports of
seven-percent efficiency, most are rel-
egated to two-percent efficiency with
a life of just a couple of years.

So you want to know about rib-
bons? Just like the package wrapping
stuff, it comes off the assembly line
as a long roll, except this time they
cut it into segments of the length the
project calls for. It's generally made of
silicon that's been heated to elasticity,
then flung into a cold environment
where it flash-freezes. It's expensive
and mostly experimental at the
moment, but it could be a happening
thing if we ever build a “really” work-
ing space station.

Texas Instruments has created
what's called the spheral solar cell.
Unlike a flat solar cell, the spheral
solar cell looks like a flying saucer,
fatter in the middle and thinner at the
edges (Figure 5). The spheral cell
consists of many tiny spheres of sili-
con coated with aluminum foil to pro-
vide electrical contacts. It's a simple
manufacturing process that uses low-
cost, low-purity silicon feedstock
material. Efficiency levels on Tl mod-
ules have been measured at greater
than 10 percent. While that's nothing
to write home about, it may have
future potential. TI began developing
Spheral Solar in 1983 and is current-

ly looking for a buyer for the technol-
ogy. Southern California Edison has
shown some interest, but no plans
have been announced. Definitely
keep your eyes on this sleeping giant.

What else is there in this magical
photovoltaic hat? Well, there are mul-
tijunction solar cells. Multijunction
photovoltaic cells employ multiple
layers of semiconducting materials to
create two or more junctions.
Different layers in the cell absorb dif-
ferent frequencies of the solar spec-
trum, so the overall efficiency of the
cell can be high. Then there are
hybrid or stacked solar cells that mix
the high efficiency of gallium
arsenide with silicon. The theory here
is that the red light that the GaAs cell
misses is absorbed by the silicon cell
directly beneath it, which gives the
sandwich a 5 to 10 percent boost. It
works, but it's very expensive. Lastly,
I've seen reports about scientists in
France (and thereabouts) who are
experimenting with plastic photo-
voltaics. It's been a while since I've
heard anything on this technology,
though, so who knows what's hap-
pening on that front.

And that concludes today’s lec-
ture. On your way out, pick up a copy
of the quiz and hand it in at next
class. Dismissed. NV
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* New Software

* No More Flashing

* No More Different Pans
For Different Areas

All in one at a touch of a button.
Cut your inventory in half.
Stock just one pan not two.

Call Toll Free
1-800-839-8491

Southern Electronics
10097 Cleary Blvd, Suite 285, Plantation, FL 33324

This device is for use by individuals paying for full service.
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A Simple Solution. BRSNS (ORI N (@) ST

Run FBASIC programs without the delays and difficulty of assembly coding.

Internal RAM: 48 bytes
Max EEprom: 65535 bytes
Signed 32bit Math

300% faster than Stamp |
I*C Peripheral Buss

Starting as low as $49

Simple to-use; easy-to-learn; complete small projects quickly with the

EBASIC TICkit.> Suitable for both beginners and expétienced engineers.

Interactive Debugging

EEprom Arrays.and Structure
44780 LCD Module Routines

9600'Baud Serial Routines
16 Multi-purpose /O Lines

Buffered RS232 Serial
8 Additional O Lines

Ask us -about the ?Zé‘fﬂ)-— 12C X-dender Peripheral! |

Hardware PWM & Stepping Real Time Clock
5 Channel A/D

128 Bytes SRAM

To Order Call
Phone: (303) 440-5590
fax:(303) 440-9467
bbs: (303) 440-7828
e.mail: versatech@csn.net

VersaTech.

Electronics

QUESTIONS? Call us at (303) 440-5590 or visit our home page at www.csn.net/versatech ‘

P.O. Box 18476, Boulder, CO 80308

[ CABLE TV cont. |

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.

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.

NEW! WIRELESS TEST MODE ACTIVA-
TOR FOR ALL 2R/V5/BB/CTF 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.

CABLE BOXES, most major brands, in full
test mode. Low prices, finest quality
equipment. TX, 713-691-4610.

WANTED: TEKNIKA 6510 cable converter
boxes 415-221-5940.

WE ANSWER OUR PHONES. TEST
DEVICES/BOXES, NEW! 58XX-68XX
2R/SV/IFCT 3 WIRE $23, 28 PIN PD5 MOD-
ELS $16. VIPs $18. ST1000-1622 $17. FTG
FOR MOST POPULAR MODELS WITH FIL-
TER $125. STEALTH $65. ONE PIECE
DESCRAMBLER FOR MOST NON-BASE-
BAND $175. ST 1600 W/REMOTE $195.
MUCH MORE! YOUR QUESTIONS WEL-
COME HERE. QUANTITY DISCOUNTS
AVAILABLE. 1-800-449-9189,

MASTER PROGRAMMING FILES. Memory
devices programmed. Reverse engineer-
ing. Circuit boards made and much more.
407-676-2530.

CABLE EQUIPMENT FOR ALL YOUR TV
NEEDS. ALL BRANDS AVAILABLE. DIS-
COUNT ON QUANTITIES. WE BEAT
EVERYBODY’'S PRICES. CALL. NO TEXAS
SALES. VISA, MASTERCARD, DISCOVER.
713-444-2477

EXTERNAL ACTIVATORS FOR ADDRESS-
ABLE BLACKS, RFT-2'S OR DIGITAL
FTG’S AVAILABLE WITH “REVIVEWARE”
UPGRADE @ $75. ALL UNITS COMPLETE-
LY ASSEMBLED, PRETESTED AND COME
WITH INSTRUCTIONS, DISCLAIMER AND
FULL GUARANTEE. INTERNAL TEST
AIDS FOR DXV5 28-PIN @ §13.
DX/DXV/DXBB7 MULTIMODE @ $18.
R/5V/2C/FT MULTIMODE @ $20. VIX 03 &
07 @ $13. COMPLETE TECHNICAL SUP-
PORT INTENDED FOR QUALIFIED BENCH
TECHNICIANS ONLY! NO ARIZONA
SALES! SOFTWARE ALTERATIONS AND
CUSTOM DESIGNS ALSO AVAILABLE.
CONCEPT ENGINEERING 602-309-0367.

MODULES ARE PRETESTED. 2R/5V/TCF
Multimodes $15-25 each; BA51XX-BA61XX
Pic Modules $22 each; BA63XX-BAG7XX 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

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.

SIGMA 3D/2000 converter kit. Gets all chan-
nels. $175. Fax name, address, city, state,
zip, phone to B08-955-3959. Fully guaran-
teed.

< ATTENTION CABLE VIEWERS -

CABLE VIEWE RS . . .get back to your BASIC Cable Needs
Call 1-800-577-8775

For information regarding all of your BASIC cable needs.

BASIC
ELECTRICAL

5 GOOD REASONS TO BUY OUR FAR SUPERIOR PRODUCT

PRICE

EFFICIENT SALES AND SERVICE
WE SPECIALIZE IN 5, 10 LOT PRICING
ALL FUNCTIONS [COMPATIBLE WITH ALL MAJOR BRANDS)

SUPPLY &

WAREHOUSING
CORPORATION
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*Refer to sales personnel for specifications.

Write in 172 on Reader Service Card.

ANY SIZE ORDER FILLED WITH SAME DAY SHIPPING

We handle NEW equipment ONLY - Don't trust last years OBSOLETE and UNSOLD stock!
COMPETITIVE PRICING — DEALERS WELCOME

It is not tae intent of B.E.S.W. to defraud any pay television operator and we will not assist any company or individual in doing the same.

P.0. BOX 8180 - BARTLETT,IL60103-8180 - 847-584-2099




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.

CABLE DESCRAMBLERS. Z-ST1600 full
test mode with remote $195. 58XX & 68XX
full test mode with remote $275. PIO-FTG
with filter $170. RFT $155. Quantity discounts
available. CABLE CONNECTION toll free @
888-83-CABLE.

DEALERS NEEDED. FAST MOVING
CABLE TV INDUSTRY NEW TECHNOL-
OGY AVAILABLE DOES ALL CABLE
BOXES. FREE CATALOG. PRODUCTS
& PRICING, 1-800-676-6342.

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.

BBPD 212 brown baseband units with multi-
mode test module and remote, $120 ea. 1-
800-804-8655. Minimum 10 units. Works on
BBPD 7 systems.

TEST KITS. Zenith $10, Pioneer BA-5000
thru 6700 $15. Your business pays for my
college education! Call 1-800-983-7598 Iv.
msg.

POSITIVE NOTCH FILTER BLOWOUT
SALE CHANNELS 2-24, 95-99. 1 @ $15, 5
@ $13 EACH, 10 @ $12 EACH. QUANTITY
PRICES -AVAILABLE. CALL 1-800-449-
9189 ANYTIME.

TEST MODULES: Z3=$10, ASB6, 80-11, 80-
6/7+$20 ea, 5J=520 ea., 7J/2B/TFC=520,
03/07 mapping & 03 VIP=$20 ea. Quantity
discounts may apply. Service Is also avail-
able. These items are sold for TEST PUR-
POSES only and we will not sell to those who
imply theft of service. Please CALL or FAX:
910-326-2673.

DEALERS! WELCOME. All makes & models

available. Call Marco for best deal. 718-358-
6237.

CABLE BOXES major brands in full test
mode quality equip SX 600 $245 ea. TX 503
$155 ea. CFXX $260 ea. Call 717-788-8934.

UNIVERSAL BOX works 8610X Zenith
FTC, BB. No VCR needed. $180 each.
One piece box works all Pioneer. 68XX or
below, non-BB model. 10-lot $145, 20-lot
$135. 702-893-6201.

FOR SALE: Jerrold 2214, 2014 genuine
unmodified. SA 8600, 8580 genuine unmodi-
fied. Zenith 1086, 1600 series, Pioneer 5430
$35 genuine unmodified. Tocom VIP 5503A
genuine unmodified, 10-lot only. 1-800-500-
9825.

DEALERS WANTED: Zenith ST-1600 $175.
D3-PIV $175, P7 $125 PV-7 $145, PBB-7
$225; Stealth 1000-P $39; M-80 $39; RX-
450-DIC $50, RX-400-DIC $50. Minimum 10-
lots. Call for free catalog. 405-691-0594.

BBPD 7XXX with multimode test module and
remote $170 ea. Minimum 10 units. 1-800-
804-8655.

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.

GENUINE UNMODIFIED 8580 7 BUT $130.
TFC and B600 genuine unmodified. Call. We
have it all. Best prices 954-978-8381.

HAMLIN, PIONEER, ZENITH, AS and
other manufacturer converters, various
models including 6600, 6000 and 5000,
90s, BOs 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.

ZTACS, ST1000 - ST1622 for sale. Call John
419-385-3100.

BROKEN CABLE box, no $$$7 Let us fix
that broken cable box for you! Fast turn-
around, reasonable rates. All models. 909-
986-0971.

PIONEER NO E-4 MODULES: $15 each
minimum 5. Also have modules for Zenith &
others. Master files: Pioneer, SAtl,
TCMO03/07, SCM6 & Zenith. NEW PIONEER
UNITS: 63XX $200, 61XX $185, both
wiremote & 1 yr. warranty. LIMITED quanti-
ties. 1-800-663-8530.

CABLE CONVERTERS and all test mod-
ules. New Custom TFC 22XX modules pro-
grammed with your box number. We also
have auto multimode modules. Extremely
competitive. Call for a wholesale price, info,
catalog, credit cards, COD. 1-888-443-9185.

UNBELIEVABLE $15 BLOWOUT test kits
for every unit: Multimode, PIO NO E4, Z-
TAC. PIO writers, filters, external devices.
PIO-AUTOMAP NO E2-E9. NY. Automap
converters, simplified instructions best tech.
support in the business. 800 Tech Support
7am-4pm PST M-S PST 1-800-562-8442.

NOTCH FILTERS: 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 1-800-
249-3025.

“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.

CARL'S ELECTRONICS. Everything you
ever wanted to know, but were afraid to ask.
Cable descrambling, electronic plans and
kits, and other cool stuff. Come check us out
at hitp://electronickits.com or call 508-534-
3187 for more information (9am-1pm east-
em).

NOVAVISION 5750 $229, Millenium-3 base-
band multimode $239. TVT-3 $45. Panasonic
TZ-PCI75 $59. Call for lot prices. 1-800-707-
5028.

NEW! RFT-2 AND DIGITAL FTG-2'S FOR
ADDRESSABLE BLACKS, BOTH MODELS
AVAILABLE WITH “REVIVEWARE"
UPGRADE. COMPLETELY ASSEMBLED,
PRETESTED AND GUARANTEED.
WHOLESALERS ALWAYS, WELCOME. NO
ARIZONA SALES!! CONCEPT ENGINEER-
ING @ 602-309-0367.

QUALITY
PARTS

FAST
SHIPPING

DISCOUNT

CALL, WR’TE' FAx
or E-—MAIL FO:"A

Free 64 Page

CATALOgG,
Outside the us.a

Four neodymium, rare-earth
magnets mounted on

two metal plates sep-
arated by 0.35" spac-

ers. Probably originally

=}
part of a computer hard- @

drive assembly. Magnets are trape-
zoidal in shape, approximately 0.7" on two sides,
0.55" and 0.9" on the other two sides and 0.115"
thick. Quite powerful for their 5|za.$ 50

CAT# MAG-20

POLYMER DOME
TWEETER

Infinity SL

3.7" diameter polymer face plate.
8 ohm impedance. No specs avalil-
able. Made for Infinity speaker 50

Systems.  CAT # SK-5 sach

each

TRANSIT CASE

(USED)
Heavy-duty,
impact resistant
plastic transit
case with alu-
® minum
hinges and
trim and metal
clasps. Black crin-
kle extarior and black
carrying handle. These
cases were used slightly for moving medical
equipment. They are in excellent condition.
Exterior dimensions: 18.5" x 14" x 7.5".

CAT# CSE-9 50
$1 ‘each

C 0O RA O RATI 0N rrone SeEEliposes
POWERFUL NEODYMIUM] | CARRYING CASE |
MAGNET ASSEMBLY HARD SHELL

We recently made & large
purchase of this twist-on co-ax
connector for RG-6 cable.

Special pricing while

the supply lasts 100 for §15.00
i e 500 for $50.00
CAT #FTO-56R | 1000 for $70.00

' THERMOELECTRIC

ATARI "JAGUAR”
CONTROLLER/KEYPAD

STEREO 3.5 MM
EXTENSION CABLE

Cool-looking game controller for the Atari Jaguar

system. Erogonomically designed black box has

T / ———
6' shielded cable with stereo 3.5 mm mini-
phone plug one end, 3.5 mm jack on other end.

12 button key-
pad (0-9, *
and #),
separate X
A,B,C buttons,
pause and option

$1 g CAT# CB-357 buttons and a four-
each 10 for $10.00 way direction button.?' cable ~
- - - terminated with hi-density m
(USED) DB-15 connector. $2 =
o 45 2= S B6.5"X 5" X 1.65"

‘HI-8” VIDEO CASSETTE CAT # EX-18 10 for $20.00
SONY Hi8 “SPECIAL PRICE |
Top quality, metal W - i
particle 120 minute video I} < by A LEP 1
cassettes. Used for a short ff] ~
3 . RED/ GREEN diffused.
time, then hulk-eraged, T 1 3/4 (5mm) Three Legs 35¢
Each cassette has its own
plastic storage box. Center cathode. Sk

CAT# LED-63

Satisfaction Guaranteed.  CAT # VCU-8
| 10 for $26.00 « 100 for $250.00 |

ORDER TOLL FREE ] '800"826'5432

FAX (818) 781-2653 « INFO (818) 904-0524
INTERNET hitp://www.allcorp.com/
E-MAIL allcorp@allcorp.com

NO MINIMUM ORDER * All Orders Gan Be Charged to Visa, Mastercard, Amarican Exprass or Discover * Checks and Money Orders Accepted by Mail » Orders
Delivered in the State of California must include California State Sales Tax « NO C.0.D * Shipping and Handiing $5.00 for the 48 Continental United States - ALL
OTHERS including Alaska, Hawail, P.R. and Canada Must Pay Full Shipping * Quantities Limited = Prices Subject to change without notice

MAIL ORDERS TO:

ALL ELECTRONICS CORP.

P.0. BOX 567

VAN NUYS, CA 91408-0567

| 100 for $29.00 « 1000 for $250.00 |

LT

These incredible miniature solid state heat
pumps raise or lower temperature in a small
area almost instantly. Utilizing the Peltier
effect these modules perform the same cool-
ing or heating functions as freon based refrig-
erators but they do it with no moving pars,
and are very reliable. Current applied to the
device will produce heat on one side and cold
on the other side, up lo 68° C difference
between the two sides. Modules can be
mounted in parallel to increase the heat trans-
fer effect or can be stacked to achieve high
differential temperatures. 127 thermocouples
per device. Operates on 3-12 Vdc. Requires
a heatsink to prevent overhealing.

1.18" (30 mm) square
X 0.15" (3.8 mm) thick.

$17%ﬁ CAT# PJT-1

5 for $75.00

1.57" (40 mm) square
X 0.15" (3.8 mm) thick.

CAT# PJT-2
s26%.

5 for $110.00
Quantity Pricing Available!

o
=)

| MANUFACTURERS - We F

Write in 100 on Readar Service Card.
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<<<HARD DISK D-BASE>>>

The Hard Disk D-Basa Is & 150 page book that contains
nearly 5000 harddrive specs with CMOS and jumper
setiings to help you install any drive in any system Over
2000 more drives listed in the book than the Micro House™
library g support for
no longer in business. Must have book for any serlous tech,
refurbished equip seller or end user. If you lose 1he settings
for a hard drive, or your CMOS battery goes dead than you
need this book. A great book to hslp identity drives at used
aquipment sales as well$15

@&€&APPLE PRINT TECHdd¢
Service manual for Apple printers covers 25 different
modeis. Cul troubleshooting time In half. Includes most
common problems for specific models, efror codes and what
they mean, parl #'s, diagrams, component level repairs and
much more. A serious book that should sell for triple its cost.
not avallable anywhere else. Apple documentation is often
hard to come by. $39.95

<<<MONITOR TECH REPAIR>>>

Repair and refurbish all types of computer monitors with this
program. This of Informaticn detalls the
most common oures to montior problems for all brands, If
your in tha computer repair biz you can't afford to be without
it. Will save you tons of money by cutting froubleshooting
time. Also a good primer 1o help you learn monitor repair.
$35.00 Price increase comss with new information thals
been added. Over 2000 porblems and ourea now listed.

<<<<<<PC SPEC BOOK>>>>>>

Contains all the important Information for upgrading and
repairing PCs. Complete arror code listings, memory
mapping charts, IRQ and DMA maps, BIOS and CMOS
tabies for adding periphals, disk drive controlier specs,
vendor list and directory, serial, mouse and keyboard info
and much, much , more. Over 300 pages of info pocket size
tofit In your case$8

<<<<<COMPLETE CABLE>>>>>

The moat thorough book on cable ever published. Details
the mosl popular makes and models with schematics, and
turn on guides. Also PCB layouts, and detalls for building
your own cable busters for various systems. Plus full delails
on bullding universal videc sync generators and other info
avallable nowhere else. $39.00 Includes 2 disks worth of
cabla chip tiles for programming your own chips. and details
for bullding a universal PIC descrambler.

<PC EXPANSION CARD GUIDE>
Thousands of jumper settings and documentation for all the
mosl popular cards on the market today and the past.
Controller cards, video cards, network cards, i/0 cards of all
types. This is a good book to have along with the Hard Disk
D-Basa 1o complete your computer reference guide. A must
nesded book for sysyem bullders $15.00

MEGATRONICS
1095 C'CONNOR DR #9604
TORONTO, ON M4B 3M8 CANADA

VGA LCD's Served Here

ROCK BOTTOM PRIGES!

VBGA LLD Controllers for PC 1SA Bus |
EarthLCD/M Monochiome LCD Controller  $160

EarthVisilon/1SA Color LCD Confroller $280 |
EarthVGA Analog Input Cfrl. VGA 1o LCDI) - $599 |
NEW! Touch Screen Kits |

Andlog resistive touch screen with controller  $249 |
VGA Dispiay Kits Include LCD, Confroller, & Backiite \
7.4, 9.4',10.4", 11.3" Staring at $220 |
Mone, Dual Scan & Active Matix in Stock
Displays Only l
Both new and surplus color displays from  §99
Digital LCD Monltors Deskiop LCD & 1SA Controller
Monochrome Monitors Starting at $400
__Color Monitors Starting at $600

See Earth on the Worldwide Web! http:/www.fiat-panel.com

éEARTH Ph. (714) 4488368

Fax: (714) 448-9316
Computer Technologies

Files Hisc
firt isan-CHC

H.5000

Abs

Ranp/speed

fAbs

l.000M0
000

fibs

Feedrate 1]
Abs Overrides 100

Spindle KPR: O

Hilling Systen
C: Feed Hold or Exit Uindow
Help
= Manual Move Control
E: Execute File (Run Machine}
Graphical Execute (Run Machine)
: Edit Toalpath File
: Display Toolpath File Graphies

8 Part Progran: TEST.AGC
(' Frogran Type: G-Code
]

Disabled
Disahled

Contouring
Single Step:

Coord Display: Ahsalute
Message Arca

Current Projectl’ PROJDEF
CADAAZIN [c) 1992-96 Ah-hat Design Group Inc B12-641-1797

Get a Pro Control!

You've got hold of motors & drivers, but
now what? Spend 3 years writing code?
Noway! Get our hot CNC software & cut
real parts foday! Only $549 1,495 w/lSA
card, Or get a full system from the sofi-
ware to the motor shafts: only $2K - 6K.
CNC ona VISA! Since 1991,

ah-hal

Design Group, Inc
Affordable CNC ‘I_‘i(hnnlngu

“‘e Ah-h-! ‘"c-..
for mills, lathes, PCB drills, wood routers,
flame cutters, foam cutters, etc., tc....
= Very accurate & many, many features
u Toolpath Graphics, Help, PLC I/O too!
n Fanuc compatible Gcode and HPGL
= Call NOW for a free catalog and a
$5 working demo. ($15 wimanual)
612-641-1797

Fax: 612-641-8681
470 Cleveland Ave,, St. Paul, MN 55104

Write In 167 on Reader Service Card.

$ WANTED §: Cash for genuine, unmodified
PV5, PV7, R2/V5, and DBB converters, 512-
854-8989 evenings.

CABLE EQUIPMENT! Converters, add ons,
activators, filters & test aids. Quantity dis-
count. To order call L.E.D. 1-800-622-8555.

WE REPAIR CATV pans and combos at rea-
sonable prices. Please call us at: 802-465-
6438.

SIGMA FULL access test modules! See our
ad on page 30. X.E., 908-969-2088 24hr.

PIONEER EXTERNAL ACTIVATORS: PIO-
SC activates all channels on Pioneer 5XXX-
67XXs. Doesn't destroy serial/ESN. Many
other options. $125. PIO-GN does 5XXX-
61XX or 1 custom 63/67XX. $100. 1-800-
663-8530.

Ask for a free catalog other items avallabl
/Shipping $3 1st ltem Add'l §1.50 each MO
Carlitied Cheques, Credit, US Funds

Phone/Fax: 416-757-7207

Write in 101 on Reader Service Card.

MULTIMODE TEST MODULES for all types
of units. Super quality, super prices. All mod-
ules come with warranty and instructions.
10am to Spm EST. 717-889-3563.

QUICKBOARDS, TEST BOARDS. All types
any quantity, DEALERS WANTED! These
items sold for TEST PURPOSES ONLY! and
we will not sell to those who imply theft of
service. Absolutely NO GEORGIA SALESI
CALL 770-300-0084.

WANTED TO BUY: CABLE BOXES.
CALL FOR PRICING. 1-800-676-6342
Gene/Jim.

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 gty. $8.95
ea., 21 or more qty. Call 24 hr. order and
information hot line 516-389-3536.

Write in 121 on Reader Service Card.

DESCRAMBLERS. TEST MODULES.
MAJOR CREDIT CARDS. WILL BEAT ANY
PRICE. NO TEXAS SALES. SE HABLA
ESPANOL 713-392-2323.

ZENITH 79 channel descrambler for sale.
Quantity pricing available. Call 718-297-
9221, 718-297-4877, or FAX 718-657-4015.
Ask for Fred.

BBPD 7 with multimode test module and
remote $150 ea. 1-800-804-8655. Minimum
10 units.

ZL1. THE MOST RELIABLE ZENITH COM-
PATIBLE TEST KIT. $6 EACH COMPLETE
WITH WIRES. 407-676-2530.

WE HAVE what you want. #1 cable distribu-
tors. Dealers welcome. For your best price,
call 1-800-640-9948.

PIONEER BOXES and most other major
brands. In full test mode. Low prices.
Finest quality equipment. Houston, TX.
713-691-4610.

Converters * Remotes *# Converters *# Remotes * Converters »* Remotes :

Converters:

Remotes:

Converters

Panasonic: TZPC145 . ... $75.00 $69.00 $65.00
DAN-7 ................545.00 $40.00 $35.00
DRZ-3 or DRX-3-105 ....$29.00 $25.00 $20.00

Jerrold: 400, 450, 550 ... .$4.50
5] ) 5, e S | G ~ K3
S/A: 075, 175, 475, 8600 . . .$4.95
Zoniths <. cais i g 9495
Tocom:VIP .............54.95
Tocom:03-A ............$6.95
PIONEBIS . 555 5l 5t visie - $4.85

10 50 100+

$3.75
$4.25
$4.25
$4.25
$4.25
$5.75
$4.25

$4.00
$4.50
$4.50
$4.50
$4.50
$6.00
$4.50

Modern Communicatlons (405) 691-0594 ™" & pax

Quick Boards: All Models

1] 10

20 | 50 | 100+

$15($12

$10

* Complete with illustrations -
* Fully assembled & tested
* All products 1-year warranty
» Same day shipping
Call for FREE CATALOG
- (405) 691-0594

$9| $7

sajourayy

Converters * Remotes + Converters »* Remotes

# Converters * Remotes
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Write in 123 on Reader Service Card.



Getl a hare

out of batteries

ur usual reminder here
that the Resource Bin is
f now a two-way column.
You can get tech help,
consu am 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 week-
days 8-5 Mountain Standard Time.

A Look at Batteries

Take a fresh lemon and stick a
bare copper wire and an iron nail into
it. Now connect a voltmeter between
the wire and nail and you should
observe a voltage. Switch to an
ammeter, and watch for a few mils of
current.

Lemon power.

This is one simple example of an
electrochemical cell which is often
and wrongly called a battery.

Just as that original battery was a
grouping of cannon, your electrical
battery is supposed to be a group of
cells. A normal flashlight is supposed
to have one battery of two cells. But
nearly everybody says “battery” when
they mean “cell.”

An electrochemical cell consists
of an electrolyte through which ions
can freely find their way between any
two dissimilar conductors. An anode
at the positive terminal and a cathode
at the negative terminal. At one time,
these electrolytes had to be liquid.
But these days, you will find gels,
pastes, and even a few solid elec-
trolytes.

When an external circuit is
closed, a current results. Caused by a
chemical reaction that forces elec-
trons from the (-) cathode on over to
the (+) anode. As that electrical ener-
gy in your current gets “used” exter-
nally, the amount of chemical energy
remaining in the cell decreases. Thus,
discharging the cell.

A primary battery is normally a
one way sort of thing. It starts with a
high-chemical energy and usually is
able to discharge only once.

Some examples of primary bat-
teries are carbon zinc flashlight cells,
higher current alkaline cells, small
mercury or silver oxide cells for long
life at rather low currents, and brand
new long life, high-current lithium
cells.

Any secondary battery is
reversable. You can initially charge it
by “filling” it with electrical energy.
Energy that is converted into higher
levels of stored chemical energy. You
then discharge it into a load as need-
ed.

One common secondary battery
is the lead acid battery you'll find in
any automobile. Other secondary bat-
teries include nickel cadmium and
nickel metal hydride cells used for
everything from cordless phones to
toothbrushes. And lithium polymer
variants.

You may find quite a bit of over-
lap between primary and secondary
cells. Some flashlight cells can be
recharged a few times. With less
bang for your buck each time. Those
secondary cells cannot get recharged
forever. They'll typically have a useful
lifetime of a few hundred to several
thousand charge and discharge
cycles.

Every battery technology trades
off energy density, lifetime, cost, cur-
rent levels, temperature, terminal volt-

NEXT TIME:

Don reveals insider secrets

for starting up your own
tech venture.

age, discharge properties, recharge-
ability, convenience, and safety.

A Closer Look

A lead-acid battery is made from
a sulphuric acid electrolyte solution, a
lead cathode, and a lead oxide
anode. To discharge your battery, an
external current is drawn. Reversibly
forcing lead, lead oxide, and sulphuric
acid into lead sulphate and water.
Thus reducing the stored chemical
energy.

To charge your battery, an exter-
nal current is applied. Reversibly forc-
ing the combination of lead sulphate
and water back into lead, lead oxide,
and sulphuric acid.

Thus raising the available chemi-
cal energy to higher levels.

Somewhat similar reactions do
exist for all popular battery
chemistries. No one battery is “best”

for all uses. So a dozen or more

choices of chemistry are popular
today.

There's several important mea-
sures of how “good” a battery is.
These are collectively called the ener-
gy density.

This energy density sometimes
gets expressed by weight. Telling you
how heavy your battery has to be.

While watt hours per kilogram is
the norm, watt hours per pound will
often get used instead. Note that
there are 2.2 pounds in a kilogram.

If your energy density is
expressed by volume, it tells you how
big or how bulky the battery has to
be. While watt hours per liter is the
norm, watt hours per cubic inch or a
watt hours per cubic centimeter might
sometimes get used. There are 61
cubic inches or 1000 cubic centime-
ters in one liter. A liter is also called a
cubic decimeter.

As a rule of thumb, the watt hours
per liter will be two or three times the
watt hours per kilogram. For typical
chemistries most of the time.

Ferinstance, some alkaline prima-
ry cell may offer you an energy densi-
ty of 140 watt hours per kilogram or
400 watt hours per liter. A nickel
metal hydride cell might provide an
energy density of 65 watt hours per
kilogram or 170 watt hours per liter.

In general, a primary battery can
deliver longer life for a given weight
and volume. But at less convenience
and higher operating costs.

My fire pager can barely make it
overnight without having to recharge
its older NiCads. But it easily goes for
several days on alkalines. And more
than two weeks on lithium.

Here are some bat-
tery resources ...

Duracell

The Duracell folks
have lots of free battery
brochures. These can
get you educated in a
big hurry. Included are lifetime dis-
charge curves and full tech specifica-
tions.

Let's review what you'll find in a
few of these brochures ...

Carbon Zinc cells are in those
plain old primary flashlight batteries.
While the cheapest of the lot, they are
not really as cost-effective as the
newer choices. Typical energy densi-
ties are 50 watt hours per kilogram or
150 watt hours per liter.

By the way, an old caver’s trick
on flashlight cells: Always reverse to
top cell in your backup light source.
That way nothing awful happens
when it inevitably turns on in your
pack.

Alkaline Manganese Dioxide
cells are a newer and a better substi-
tute for carbon zinc. The high costs
are more than offset by longer life and
fewer surprises. These are really

new from

DON LANCASTER

ACTIVE FILTER COOKBOOK
The sixteenth (1) printing of Don's bible on analog
op-amp lowpass, bandpass, and highpass active
filters. De-mystified instant designs.  $28.50

CMOS AND TTL COOKBOOKS
Millions of coples in pnn! worldwide. THE two
books for digital integrated circuit fund.

About as hands-on as you can get. §28.50 each.

INCREDIBLE SECRET
MONEY MACHINE 1l

Updated 2nd edition of Don's classic on setting
up your own technical or craft venture. $18.50

LANCASTER CLASSICS LIBRARY

Don's best early stuff at a bargain price. Includes
the CMOS Cookbook, The TTL Cookbook, Active
Filter Cookbook, PostScript video, Case Against
Patents, Incredible Secret Money Machine |I, and
Hardware Hacker |l reprints. 9.50

LOTS OF OTHER GOODIES

Ask the Guru | or Il or lll
Hardware Hacker Il, ll or IV .
Micro Cookbook |
PostScript Beginner Stuff
PostScript Show and Tell
Intro to PostScript Video
PostScript Referencelll ........ Shen)
PostScript Tutorial/Cookbook .. ... ..
PostScript by Example
Understanding PS Programming
PostScript: A Visual Approach. .
PostScript Program Design . ...
Thinking in PostScript
LaserWriter Reference
Type 1 Font Format
Acrobat Reference

Whole works (all PostScript) . .

Synergetics Surplus Catalog . .
Tevzhn?cal Insider Secrets

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 Baok-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
{o result in a net loss of sanity, energy, time, and
money. This reprint set shows you Don's tested
and proven real-world altematives. 28,50

BLATANT OPPORTUNIST |

The reprints from all Don’s Midnight Engineeri 3
columns. Includes a broad range of real worl

proven coverage on small scale technical startup
ventures. Stuff you can use right now.  §24.50

RESOURCE BIN 1|

A complete collection of all Don's Nuts & Volts
columns to date, including a new index and his
master names and numbers list.  $24.50

FREE SAMPLES

Check Don's Guru's Lair at http./www.tinaja.com
for interactive catalogs and online samples of
Don's unique products. Searchable reprints and
reference resouces, too. Tech help, hot links to
cool sites, consultants. email: don @tinaja.com

FREE US VOICE HELPLINE VISA/MC

SYNERGETICS

Box 809-NV
Thatcher, AZ 85552
(520) 428-4073

Write in 111 on Reader Service Card.
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great for flashlights, toys, and inter-
mittent high-current loads. Energy
densities are as high as 140 watt
hours per kilogram or 400 watt hours
per liter.

The Mercuric Oxide or Silver
Oxide battery systems are typically
offered as tiny coin cells. They are
usable for computer real-time clocks,
watches, or calculators. The output
voltage is very stable and flat. Energy
density is 110 watt hours per kilogram
or 450 watt hours per liter.

Mercury cells are being phased
out because of safety and toxicity.

Zinc Air cells are a safer and
newer primary replacement for the
mercury cells. These unusual cells
have an air access hole in them. They
are best used for continuous, but low,
currents. They also do not self-dis-
charge until the air seal is removed.

Since one of the products “used
up” in a zinc air cell is external, they
have a big time energy density
advantage. Namely 350 watt hours
per kilogram and a stunning 1200
watt hours per liter. But note that
these are suitable for small and light
loads only. They are unlikely to end
up very useful for electric vehicles.

Nickel Cadmium secondary cells
are one of the earliest of recharge-
ables. These still remain popular
today for test equipment, toothbrush-
es, and in some cordless appliances
at 40 watt hours per kilogram or 120
watt hours per liter, but with some
bad habits.

Cadmium is a deadly heavy metal
and is tricky to properly dispose of.
Certain NiCads have a memory effect
where if you lightly discharge them all
the time, they will forget entirely what
a deep discharge is.

Note that typical NiCads have an
extremely low internal impedance. If
you short-circuit one, an exceptionally
high current is quite likely. Possibly
exploding the cell. And welding both
shortee and shorter.

84 November 1996/Nuts & Volts Magazine

Nickel Metal Hydride secondary
batteries are a big improvement over
NiCads. With higher energy densities
and safer chemistry. They largely lack
NiCad's undesirable memory effects.
Important uses include laptops, video
cameras, and cellular phones.

The new primary Lithium cells
are often the “best.” Outstanding life
gets combined with superb energy
densities and higher per cell voltages.

But prices are still way high.

Lithium is by far the lightest metal
and is plentiful in sea water. Sadly,
lithium is extremely reactive and has
been a bear to tame for battery use.

Some lithium technologies are
now reaching 400 watt hours per kilo-
gram and 1000 watt hours per liter.

Watch out for new rechargeable
and extremely lightweight lithium
polymer cells from Argonne and oth-
ers.

Interestingly, these apply a
“warm” technology that has to hold
the cells at 60 degrees C or so. A
good review of lithium polymer possi-
bilities appear in the Sept. '96
Automotive Industries on pages 75-
77

One source for specialized cus-
tom high-efficiency lithium cave light-
ing devices is HDS Systems.

Yuasa-Exide and Panasonic

Ordinary lead-acid batteries use
a wet chemistry. One which has to
get maintained, ventilated, and
remain right side up. A gel cell
instead uses a gelled electrolyte.
These normally are usable in any
position and are sealed from the envi-
ronment.

Gel cells are often used for alarm
systems, for emergency lighting, and
for uninterruptable power supplies.
Their typical energy densities are 25
watt hours per kilogram and 60 watt
hours per liter. Cheap, but not so
great compared to newer cells.

Uh, Duracell is not in the lead
acid business. Instead you'll have to
go to Ywasa-Exide, to Johnson
Controls, or to Panasonic for the gel
cells. These are usually stocked by
Mouser, Digi-Key, and all of the usual
suspects.

Additional ads for battery suppli-
ers are found in the EEM Master. And
in E.E. Times, Electronic Component
News, and similar trade journals.

Get a Charge Out of This

Newer rechargeable cells are
quite fussy over how you charge
them. You can’t simply shove a bunch
of current into them and blithely walk
away.

The latest of charger circuits will
use pulse techniques. Which carefully
measure cell voltage and tempera-
ture. Important suppliers for the intelli-
gent charger chips now include
Benchmargq, Unitrode, and Dallas.

A review of charger resources
can be found as my file HACK80.PDF
on www.tinaja.com

You can expect the next genera-
tion of batteries to have some degree
of built-in intelligence. A thermistor at
the least. Maybe even a full micro to
provide both safety and “gas gauge”
functions. Amp is a leading proponent
of new multi-pin battery connectors
that ease adding smarts to these
next-generation power sources.

The Battery Reference Book

This fat textbook by T.R.
Crompton is sold by Butterworth
Heinemann. All of the major battery
technologies are exhaustively cov-
ered in depth.

Lead acid, nickel, silver, alkaline,
carbon zinc, zinc chloride, mercury,
lithium, manganese dioxide, sodium
sulphur, metal air, zinc halogen, and
scads of others.

The second edition was revised

in 1995. The text is British, so you'l
see some European emphasis. Plus a
few rough spots in the translation. As
an example, they'll use cubic decime-
ters instead of liters in their notation.

One electrochemistry publication
is [Interface. Edited by the
Electrochemical Society. In the area
of trade groups, you should find an
Independent Battery Manufacturers
Association and a Battery Council
International.

And, of course, the web is
crammed to the gills with online bat-
tery info.

1-800-BATTERIES

There are several newer outfits
that now specialize in one-stop shop-
ping for all replacement battery
packs. For video cameras, cellular
phones, and laptop computers. You
should find ads for many of these in
Nuts & Volts.

One high profile supplier is Power
Express, who have a 1-800-BATTER-
IES catalog. Two competitors are
Battery Technology and B&H Photo
Video.

Home Power

As we've seen a time or two
before, Home Power magazine is the
source for most alternate energy top-
ics.

Including, of course, the batteries
used for most solar and wind energy
storage. You'll find lots of advertisers,
tech info, and detailed reviews.

I've provided a hot link to the
home power web site on
www.tinja.com - Yet another source
for home energy battery storage prod-
ucts is Real Goods.

Electric Car Batteries

Most of the heaviest trucks and
the most powerful locomotives found
in the world today are electric. And
have been so for decades. Thus, your
key problem is making electric cars
more wimpy, not less.

There's been great heaping
bunches of hidden secret agendas,
regulatory hassles, market uncertain-
ties, lack of infrastructure, and the
misdirection in most auto battery
research.

Do note that the energy density of
gasoline is ridiculously higher than
any known battery technology. When
all is said and done, gasoline today is
a “better” choice by a factor of nearly
one hundred. This is your main rea-
son electric cars have yet to make it
very far out of the driveway.

Until batteries dramatically
improve, a hybrid car having a small
constant speed diesel engine, a limit-
ed battery set, and not less than four
in-wheel motors makes the most
sense to me.

But today's laptops, cellulars, and



video cameras form an instant and a
baggage free new multi-billion dollar
market for new battery technology.

A fresh market that demands
energy densities far in excess of that
needed for an automobile. Thus, your
laptop computer aftermarket industry
will shortly and certainly “solve” the
key electric car problem.

Your leading resources on elec-
tric car batteries include SAE, EPRI,
and Automotive Industries. The best
take on alternate hybrid vehicles is
available from the Rocky Mountain
Institute.

Many homebrew electric car top-
ics also appear in Home Power. And
in RESBN51.PDF on www.tinaja.com

A Challenge

Is there any battery research you
can do on your own?

For decades now, there has been
a perpetual motion scam eeking out a
meager existence on late night talk
shows. In several cases, exceptional
battery life extensions are claimed. In
a system that involves high voltages,
sudden inductive switching, and “lots
of sparks.”

Life extensions which occasional-
ly disappear when you place a diode
in series with the cells. Could there be
a real effect hidden in the hype?

While, of course, remaining within
the bounds of physical and chemical
reality. And the real world.

Theoretically, if so much as a
scrap of the zinc case still remains on
an ordinary flashlight cell, recoverable
energy remains. Such a cell does not
“run down” by fully depleting all its
chemical energy. Instead, processes
involving polarization will gradually
increase the cell's internal resistance
to the point where useful energy can
no longer be drawn.

Life curves tell us that discharg-
ing such a cell only a few hours per
day gives much longer life than run-
ning it continuously. Those electro-
chemical “cells” used by the electro-
plating folks often are reversed every
now and then. Purposely unplating a
tad. For cleaner and smoother
results.

What happens if you recycle
some part of the drawn energy as
narrow and high current spikes? Say
a reverse ten amps for a twentieth of
a second every five seconds. Against
a normal half amp draw.

One amp second back for five
out.

Because of inherent nonlineari-
ties, this pulsed return current just
might depolarize better than a contin-
uous draw can polarize. Possibly, a
longer battery net life could result.

Conceivably, you could have this
electronic disk that snaps on top of
the top cell of your flashlight. A disk
that magically extends battery life by
discouraging polarization.

The big bucks question that you
can personally explore today is
whether such a recycle effect exists
at all. Casual observation says it
should. And if this effect exists, is it
cost-effective enough and dramatic
enough to bother with?

A BASIC Stamp project, obvious-
ly. Switching with a power Mosfet.
And some PC data acquistion. And
always fresh cells from identical lots
inside the same package.

Limit your experiments to carbon
zinc or alkaline cells only. Don't even
think of trying this with NiCads! Just
to stay on the safe side, use a “bomb
shelter” consisting of a paint can full
of sand. And some fuses.

Fixed resistor heating loads are a
much more controllable choice than a
nonlinear light bulb filament. A good
digital voltmeter is a must.

What can you come up with
here?

This Month’s Contests
Let’s have two contests this

month. Tell me about a battery
resource | am not familiar with. Or run

that pulse recycling experiment to see
if you can come up with a useful
result.

There will be a largish pile of my
new Incredible Secret Money
Machine Il books going to the dozen
or so better entries, plus an all-
expense-paid (FOB Thaticher, AZ)
tinaja quest for two that will go to the
very best of all.

Send all your written entries to
me here at Synergetics, rather than to
Nuts & Volts editorial. NV

icrocomputer pioneer and guru
Don Lancaster is the author of
33 books and countless tech
articles. Don maintains his no-charge
US tech helpline found at (520) 428-
4073, besides offering all of his own
books, reprints, and consulting ser-
vices. Don also has two free catalogs
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 htip//'www.tinja.com
Full reprints and preprints of all
Don’s columns and ongoing tech sup-
port appear here. You can reach Don at
‘Synergetics, Box 809, Thatcher, AZ
85552. Or send any messages to his

US Internet address of don@tinaja.com

MB-1050C
Digital Color Camera

Micro-Size
@@l Camera

MB-750
Introductory Offer:
$119.95

MB-750
("C" Mount & Lens Optional.) §

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

* Color & Black/White
Models.

Models to 600 Line Res.
9V Battery Operation.
. !_ow LUX/Low Noise.
* Monitor in Total Darkness
with IR Option.
» Stealth/Covert Cameras.
= Standard NTSC Output.
= Can be plugged into any
VCR or Monitor.

Wireless.

* NEW Affordable Fiber
Optic options for
Cameras.

* 2-Way Audio Operation.

Low Power Consumption.

+ Options: Switchers, Optics,

(v

camera on

soft-touch
Keypad.

ON-SCREEN MENU! |

Program your

screen with the
NEW

Visit Polaris Ind. Home Page at:
http://www.polarisusa.com

Prices Subject to Change Without Notice. Prices Do Not Include Shipping.

470'Armour Drive NE « Atlanta GA 30324 « Order Desk: 800-752-3571

* 900 MHz For Best
Picture Quality.

* Monitor In Darkness
with IR LEDs.

* Monitor has Dual
Channel Mode.

* Battery or AC
Operation.

* Plug & Play Quick
Installation.

* Mobile Security.

* Condenser Mic.

+VCR Compatible.

V-Pack 202

ds 4" Tall
p & Stand.

5 x 5.5" Receiver.

» Tech Info: 404-8?2-0722 . FAX: 404-872-1038

Mess

Pod Stands 10" Tall
wlo Antenna.

V-Pack 101

6.5" Screen
Monitor/Receiver.

Write in 208 on Reader Service Card.
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| CABLE TV cont. |

RAW PIONEER 5530 $40, 5315 $65. Zenith
ST-1086 $45, ST-1622 $55, ST-1600 $65.
03-PIV $65. Minimum 10-lots. 405-691-0594.

'“ MASTER FILES & test modules for all types
j of CATV converter units. 503, 507, Zenith,
SCM 6, only $6. 908-986-0971.

VISUAL COMMUNICATIONS

Write in 84 on Reader Service Card.

CABLE CONVERTER TEST MODULES
TECHNICAL SUPPORT
ary ary SECOND TO NONE
10 20 See our DISPLAY AD on Page 75.
$42 $38
$44 $40
$48 $45
TNT §55 548 $45 $40 $38 $3s8 $34 WANTED GENUINE unmodified B610X CFT
PPG $57 $50 $47 $42 $40 $38 $36 2200 and Zenith HH 2500 with remotes will-
ing to pay top dollar and/or trade. Units must
=2 be unopened and genuine unmodified.
MEW [ECJQ Please call 818-683-1429 also semi interest-
5 GIIEV %‘gf %\' ed in Sega Genesis cable equipment.
+
CENTURY CT-3000 $68 $64 $60 CALL GENUINE UNMODIFIED 2R/V5 and S/A
COMMERCIAL-11 §75 $70 $65 CALL B580 converters $145, $WANTED$ ESN
PANASONIC-1003  §$59 $55 $50 CALL reader and Primestar test kit. 512-854-8989.
EENIEX 345 $40 $37 CALL CABLE DESCRAMBLERS, misc. equip.
N \/ \j YN Dealers wanted! Sold for test purposes only.
bz s U\J@U&W@D@}M@ NO GEORGIA SALES! 770-300-0084.
-5600 205 5195
NV-5700 $195 s185 :::g g:ﬁ NOTCH FILTERS 400-106.5 MHz notch fil-
NV-5800 5195 3185 $175 ters for sale. 75 DBMV notch commercial
NV-5750 5305 4295 $285 quality Arcom Model # MN-106.5 $4.50 ea.
CALL Min. 100 pcs. E-Mail wcook @ee.net if you
BOSS COMBOS a5 e
BOSS 1 $210 $195 $185 $160 CABLE DEMODULATOR. Highly desirable.
BOSS 2 $210 $195 5185 $160 Hard to find. Limited quantities. Value priced,
BOSS 3 $210 $195 $ these won't last long at $69.95 + $5 S&H.
185 $160 VISA/MC/AMEX. ELECTROMAN, Box
B \ m‘ﬁﬁr‘ Iiﬁ 24474, New Orleans, LA 70184. 504-482-
‘ . : $195
CBTV REPAIR. We specialize in all convert-
ers. Including Zenith and others. 6-month

warranty. 405-834-1535.

TELEPHONE/FAX

ESN READER connects between AR3000 or
PRO-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.

The Pocket Programmer

INTRONICS,

mwanosmie, e [NC.

TO PRINTER PORT

THE POCKET PROGRAMMER

The portable programmer that uses the printer port of
your PC instead of a internal card. Easy to use
software that programs E(E)prom, Flash & Dallas
Ram. 27(C)/28(C)/28F/ 28F/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 ?

Intronics, Inc. -

Box 13723/ 612 Newton St.
Edwardsville, KS 66113
Tel. (913) 422-2094

Fax (913) 441-1623

Add $4.75 COD
Add $4.00 Shipping

Visa / Master Charge

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 Assembler/Terminal software.

EXPERIMENTS USING THE PRIMER INCLUDE:
Measuring Temperature

» Using a Photocell to Detect Light Levels

= Making a Waveform Generator

» Constructing a Capacitance Meter

* Motor Speed Control Using Back EMF

* Interfacing and Controlling Stepper Motors

= Scanning Keypads and Writing to LCD/LED Displays

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

n S = 1985 - 1996
OVER
=lMAC inc 77
P.O. BOX 2042, CARBONDALE, IL 62902 | ‘ews
$18-520-4525 Fax 457-0110 BBS 520-5708 LofseRvice

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.
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$299 WINTER SALE, UJ'S EMULATOR
SYSTEM, REGULAR PRICE $395.95!
EFFORTLESS 5 STEP, 5 MINUTE PRO-
GRAMMING, MOTOROLA CELLULAR
PHONES TO FIRMWARES 9525. BONUS
GIFT, FREE WITH EMULATOR, GENIE OR
CABLE SET ORDERS, UJ'S new B0-page
CELLULAR TECHNICIANS PROGRAM-
MING MANUAL (FOR ALL MOTOROLA
CP’S). Detailed instruction using PC, emula-
tor, Genie CP'S keypad programmer, user-
test mode systems, interface cable diagrams
warranty codes, etc. Separately, manual cost
$19.95 plus $3 S&H. FREE CATALOG, all
products, DETAILS NEW GENIE-CP’'S
KEYPAD ESN PROGRAMMER, etc. Call
702-642-0325 or http://www.lessbusters.
com LESS BUSTER'S ELECTRONICS
(OUR 4TH YEAR SALES N&V MAGAZINE,
99.5% SATISFIED CUSTOMERSI), 2039
CIVIC CENTER DRIVE #176, N. LAS
VEGAS, NV 83030.

BLUE BOOK PHONE REPAIR. Fix 500+
models; American Oak to Western Electric:
answer machines, cordless, wired phones.
$25. KEN'S, 2825 Lake, Kalamazoo, M|
49001. 616-345-4609.
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399.95 EACH, UJ'S INTERFACE CABLE
HARDWARE SETS, FOR MOTOROLA CEL-
LULAR PHONES, USE WITH EMULATORS,
COPY CATS, GENIE (CP’S KEY PAD) &
COMPUTER PROGRAMMING SYSTEMS.
ALL SETS FEATURE 100% PLUG-IN
CABLES, BUILT-IN 12V DC REGULATED
POWER SUPPLIES & AC POWER
ADAPTERS (1) FLIP/POCKET, (2)
BRICK/AUC, (3) BAG/MOBILE, (4) ELITE FLIP
& (5) ULTRA CLASSIC Il. $99 A SET, S&H
$19.95. BONUS GIFT, FREE WITH EMU-
LATOR, GENIE OR CABLE SET ORDERS!
UJ’S new 80-page CELLULAR TECHNI-
CIANS PROGRAMMING MANUAL (FOR
ALL MOTOROLA CP'S). Detailed instruction
using PC, emulator, Genie CP'S keypad pro-
grammer, user-test mode systems, interface
cable diagrams, warranty codes, etc.
Separately, manual cost $19.95 plus $3 S&H.
FREE CATALOG, all products, DETAILS
NEW GENIE-CP'S KEYPAD ESN PRO-
GRAMMER, etc. Call 702-642-0325 or hitp:
liwww.lessbusters.com LESS BUSTER'S
ELECTRONICS (OUR 4TH YEAR SALES
N&V MAGAZINE, 99.5% SATISFIED CUS-
TOMERS!), 2039 CIVIC CENTER DRIVE
#176, N. LAS VEGAS, NV 89030.

R,

CELLULAR PROGRAMMERS PACKAGE
OFFER! Volumes 1 & 2 Cellular Hackers
Bibles, Cellular Programmers Bible,
Bagphone Video Bible, and Cloning Cellular
Telephones Videos. Software for Motorola
bag, flip, & brick, NEC, Panasonic, Nokia, &
ESN loader chip. Also includes: OKI-900
package of software and documents!
Complete package $199. Postpaid USA. 520-
726-2833. TELECODE, PO Box 6426-NV,
Yuma, AZ 85366-6426. http://www.hacker-
scatalog.com

SMART CARD PROGRAMMER. Read and
write your own smartcards. Works with
1SO7816-3 standard microprocessor smart-
cards. Develop your application today. Not
sold for any illegal use. All sales are final.
$2,500 + shipping. Blank smaricards $50/ea.
SmartCard Technologies 419-537-0474.
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FIREE!!

COPrY
7-WAY e TN

CAT

IMPORTANT LATE NOTICE! . : :
WE NOW HAVE Does... 1. All MOTOROLA'’s (including 951C & Elite)!

Sm 2. NEC’s P1, P2, P4, P6, P7! 3. AUDIOVOX (includes
new 800)! 4. GE-ERICSSON (includes new version)!
mc 5. MITSUBISHI/DIAMONDTEL! 6. SONY (H333) AND
7. PANASONIC! FULLY ASSEMBLED 5-YR WARRANTY.

AND
EES3 *DETAILS...

EIXI.XITTE | SIMPLY BUY ONE 7-WAY COPY
CAT AT OUR REDUCED PRICE OF $2995 WHICH
INCLUDES ALL CABLES AND WE’LL SEND YOU A
SECOND 7-WAY COPY CAT.. FREE!!** . .

ORDER'TODAY

FREEUD 7/-\WAY
COPYCA'T!!

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://www.celltec.com NO GEORGIA SALES..

CALL US TODAY AT 770.973.8474 or e-mail ctg @mindspring.com
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[ TELEPHONE - FAX cont. |

CELLULAR HACKERS! The most up to date
cellular programming package available is
being offered in Nuts and Volts for the first
time! There's software to program up to 50
different cell phones! Motorola, NEC, etc.! 50
megabytes of programming information
including instructions to keypad program over
100 phones! There's a video that shows how
to reprogram any cell phone and the first 50
orders will get our new release of the ESN
loader chip that programs all Motorolas
except the 1996 models! Wow! Order now!
Only $99.95! Bates, 733 N. Wells, Chicago,
IL 60610. 312-587-0831.

PANASONIC, SOUTHWESTERN BELL
phones and professional security equipment
catalog. Send $2 to: HES Electronics, PO
Box 183, Brick, NJ 08723.

PARTY-LINE Caller-ID Phoneline Simulator
Kit. Demonstrate telephone devices without
phoneline! Six direct dial extensions, Caller-
ID, distinctive ringing. Authentic dial tone,
busy signals, 20Hz ringing. Deluxe kit
$199.95. Includes PCB, all electronic parts,
microcontroller, documentation. Custom
enclosure $32.95. Fully assembled $425.
Shipping $8. Major credit cards, money order.
Digital Products Company, 134 Windstar Cir.,
Folsom, CA 95630. 916-985-7219, Fax 916-
985-8460, E-Mail: DigProd@aol.com

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.

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.

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.

ELECTRONIC KITS!
VOICE CHANGERS!

AND MORE!

TOLL FREE ORDER LINE:

ELECTROMNIG

TECH SUPPORT NUMBER:

1-800-336-7389
FAX LINE: 1-602-731-4748
1-602-894-0992

XANDI ELECTRONICS, INC.
MANUFACTURER OF HIGH QUALITY KITS

88-108 MHz
FM RECEIVER

XMR2000 |
$29.95 ]

®Worlds smallest
FM radio.

®As small as a
hearing aid.

®Weighs less than
1/4 0z.

@ Digital touch tuning.

®|deal for use with our 88-

L ‘e
PN

XSP 250EZ XTR100C
$34.95

side your home,

@ Stop burglars and intruders.

.Henablezarnurwm
l‘henmﬂcslncs 1981
e
v
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@ Dial home from anywhere and hear in- @ Uninterrupted coverage of the B0O to
850 MHz band!.

® TouchTone coded for secure operation. @ Works with any 400-550MHz scanner.
® Gain: & dB typical.
@ Noise figure: 3 dB Iypml

SEND $2.00 FOR COMPLETE CATALOG

BUG DETECTOR

CRYSTAL TRANSMITTER KITS

@ Miniature battery and holder mounted
directly to the circuit board.

$79.95 $99.95 $69.95 ® Adjustable sensitivity.
XTR300 XTL3000 1000 SOOI PENRRY 30F FH0S:
TRACKING TRANSMITTER KIT LONG RANGE TRANSMITTERKIT TRANSMITTER KIT

Transmits continuous beep-beep-beep  Sensitive built in microphone Sensitive built in microphone

Ideal for locating lost or stolen items Range up to 1 mile Range up to 1/2 mile

Range up to 1/2 mile Custom frequencies available Custom frequencies available

o

$21.95

® Ultra-miniature surface mount construction.
@ E-Z kit approach makes assembly a snap.

88-1 08 MHz FM TRANSMITTER KITS

XBD500

$149.95
® Professional quality.
® Not a kit, ready 10 use.
® Covers 110 2,000MHz.
® Uses new Microwave

Integrated Circuit amplifier.

XST 500 Voice transmitter. Range
mile. Supersensitive mic. Usesavdluge
Uses surface mount components.
XWB tMVolmu'ansmiﬂer Range up to
1/2 mile. Includes mic and battery on d?i::m
board. Uses surface mount components.
XFM 100 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.
XTR100Traeklng transmitter. Range up o
1 mile. Uses 9 volt battery. Transmits a BEEP
- BEEP - BEEP tone

XTT 100 Telephone transmitter. Range up
to 1 mile. Uses 9 volt battery.

XVA 250C
$49.95

radio.

WE ACCEPT CHECK, VISA, MC, MO, COD
SHIPPING & HANDLING EXTRA

REFUNDABLE ON
FIRST ORDER

S

@ See al a glance if your being lied to! .Smamta:eveimnuolrorbom lett
® Subject need not be present. Works  @nd righl channels.
with voices from recordings, TV or ® Output level circuit with test points for

XLB-3 $3.95

3V CAMERA
BATTERY

Small 3V Lithium
battery. For use
with XTL3000,
XTL1000, XTR300,
and XWB1000.

PROJECT BOX
‘ $14.95
Ideal bo:
ofess!onarw Ava:l.ablnex e n

kits that look.
drilled for the following kits: XFS108,
XPS1000, XLC800, and XVA250.

KFS 108C

88—108 MHz FII STEREO

quick and easy tuning.

SEND MAIL ORDERS TO:
XANDI ELECTRONICS
BOX 25647

TEMPE, AZ 85285-5647

Write in 67 on Reader Service Card.

PHONE SYSTEMS WANTED!!! We buy
AT&T MERLIN, SYSTEM 25/75/85 and other
AT&T phone systems. Please call for a quote
or fax us your equipment list. KEYWAYS,
INC., 513-847-2300 or FAX 513-847-2350.

TELEPHONE PHREAKERS BLACKBOOK:
The largest manual published on phreaking!
Covers: AT&T, loops, MCI, ANI, pay phones,
caller ID, taps, ESDN, calling cards, tracing,
diverters, ringback, CNA, signaling, trashing,
exchanges, trunks, DTMF decoders/genera-
tors, operators, ESS, extenders, teleconfer-
encing, LANSs, free LD, mobiles, boxing, code
crackers, NPA, scanning, dialups, swilching,
bridges, forwarding, PBXs, voice mail, LASS,
ANACs, cans, War Dialers, secrets,
700/800/900 systems. Construction details
for over 80 phreaking boxes! Also 6 pro-
grams that turn your computer into a
Blue, DTMF, Green, Silver, 2600 or Red
Box! Software manual $22. SPECTRE
PRESS, POB 5112, N. Muskegon, MI
49445, Internet: www.spectre-press.com

CELLULAR PROGRAMMERS. COPY-
CAT MOTOROLA CELLULAR PRO-
GRAMMER: Program any Motorola phone
up to 95 1C complete assembly with all
cables. Small and compact case. PRICE:
$1,100. COPYCAT KIT ONLY (unassem-
bled complete with instructions, easy to
assemble): $800. ERICSON CLIP (pro-
gram through the keypad): $350.
LOADER PHONE 94XX: $400. OK| 900
modified up to 5 numbers programmed in:
$400. OKI 900 chip only: $75. Also differ-
ent programs available for all brands. For
dealers only: master files available.
Discount for quantities. E-Mail:
104170.3043 @compuserve.com Phones:
718-575-1474, 718-768-4963, Fax: 718-
369-3989, Beeper: 917-942-2742.

GENUINE UNMODIFIED 2R/V5 and S/A
8580 converters $145. SWANTEDS$ ESN
reader and Primestar test kit. 512-854-8989.

$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-Il $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 B9030.

NOKIA 232/P228 factory supplied dealer pro-
gramming instructions. Program and/or verify
all NAM and SID data directly from user key-
pad. Ability to change mobile phone number,
dealer programmed security code and morel
Save money, reprogram phone when needed
and save time plus dealer programming
charge. Very simple, no specialized knowi-
edge or equipment required. $25 check or
MO to Tumner Info Services, PO Box 16847,
Atlanta, GA 30321-0847.

LOADER PHONE, Motorola $299 with soft-
ware. Cables available. Loader phone Kits.
903-389-8352 voice or fax, MC/Visa, COD.

WANTED: AUDIOVOX cellular interface STI-
85 (or spectrum equivalent 2-0BAVMT1-00),
new or used. Jeffrey Race, Fax 617-623-
1882 or jrace @ibm.net

HANDHELD CELLULAR phones. Send
SASE for list to Curtis Lewis, 4502 Clareway,
Baltimore, MD 21213.




BEEPER, TWO-WAY radio repairs, modifica-
tions, duplucauons all models, test equip-
ment. Call TJ 718-341-1849, Fax 718-978-
4616.

MILITARY TRANSISTORS & DIODES &
INTEGRATED CIRCUITS WANTED. ELEC-
TRONIC MATERIAL INDUSTRIES 818-842-
3539, FAX 818-845-3613.

MOTOROLA 550 flip cellular phones $140
ea. 1-800-804-8655.

PHONE PHREAKER'S BIBLE. Covers:
Boxes, ISDN, MCI services, ANI, direct and
international dialing, electronics, payphones,
glossary of terms, secrets, history of phreak-
ing, phone tapping, tracing, and more!
$36.45. 520-726-2833. TELECODE, Box
6426-NV, Yuma, AZ 85366-6426. http://www.
hackerscatalog.com

FIVE ESN/NAM modification installed in your
OKI 900 for $250. Chip only $150. Phone
with chip $600. Call Keith at 512-259-4770.

UJ'S@ GENIE MARK | KEYPAD ESN PRO-
GRAMMER, use with Motorola cellular
phones, flip-pocket with 8-pin data port jack,
ﬂrrnwares to 96C1 (including EE-2- -3). The
Genie is completely portable, fits in shirt
pocket (3°x2"°x1"), utilizes CP’s keypad & bat-
tery for programming. Genie includes modi-
fied Motorola 8-pin interface cable (no dan-
gling wires or IC clips), dual voltage automat-
ic nicad home, car, phone, Genie battery
charger, UJ's B0-page cellular technicians
programming manual and a 1-year warranty.
Price $1,495 includes S/H, Fed X, next day
air. FREE CATALOG, all products call 702-
642-0325 or http://www. lessbusters.com
LESS BUSTER'S ELECTRONICS (OUR
4TH YEAR SALES N&V MAGAZINE, 99.5%
SATISFIED CUSTOMERSI), 2039 CIVIC
CENTER DRIVE #176, N. LAS VEGAS, NV
89030.

OKIl 900 CELLULAR phones, car kits, data
links etc! Lots in stock @ $250 NO MODS,
DON'T ASK. Visa/MC accepted 408-272-
5100.

FOR SALE: Key system phones Panasonic
super-hybrid. Also speaker phone/intercom
system & cordless phone. Also 2-line. Alex
Mastin, Reseller, PO Box 8802, Canton, OH
44711-8802.

COMPONENTS

LOW, LOW prices for high guality over-
stocked parts. Call 817-561-2999. IME, PO
Box 170415, Arlington, TX 76003.

=
s

BI-COLOR LEDs green & red. 0.17" x 0.17" x
0.25%, 10 cents ea., 500 pcs. minimum. Hi
intensity, 1500 MCD typ., reddish LED, T 1-
3/4, non-diffused, 30 deg., 10 cents ea.,
comes on reels of 1,300 pcs. HP HLMP-
3416, yellow, 60 MCD, T 1-3/4, 5 cents ea.,

reel of 1,300. FREE SAMPLES. 415-244-
9438 9-5 PST.

RESISTORS 20 FOR $1. Catalog $1.
Foreign add $1. ZIPFAST, Box 12238,
Lexington, KY 40581-2238.

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

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

ELECTRONIC COMPONENTS bought. All
xsistors, diodes, resist, caps, ICs. Labb
Assoc., Ph. 215-364-5414, Fax 215-364-
5415.

DON LANCASTER’S ACTIVE FILTER
COOKBOOK is back in print. Autographed
copies of the seventeenth(l) classic printing
$28.50. SYNERGETICS PRESS, Box B09-N,
Thatcher, AZ 85552, 520-428-4073. Visa/MC.

VCO, PART #M3500-1324T Micronetics fre-
quency range 1250-2550 MHz, 500 pcs. @
$15/ea. Phone 619-630-4080.

PROTOTYPES OR large runs. PCBs, wave
soldering, cabinets and other metal parts, silk
screen printing, plastic injection, xformer/coil
winding, etc. Assembly, wiring. Very low
prices! Twin plant in Mexico. We ship to your
door. V&V. Ph. 713-537-7518 Fax 011-525-
361-5996.

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

AXIAL ELECTROLYTICS. Fresh new
Nichicon miniature 10 MFD at 450 VDC. Ten
or more 98¢ each, postpaid. Write, phone, or
fax for free flyer. DH Distributors, POB
48623, Wichita, KS 67201-8623. 316-684-
0050 VIF.

MINIATURE TOGGLES 1/4” PANEL HOLE:
SPDT on-on 35¢. SPDT (mom)-off-on 35¢.
DPDT on-on 40¢. DPDT on-off-on 40¢.
DPDT (mom)-off-on 40¢. MICRO-MINIA-
TURE 3/16" HOLE: SPDT on-on 30¢. DPDT
on-on 40¢. $20 minimum order. Add $5
freight. Gateway Products Corporation, PO
Box 936397, Margate, FL 33093. 954-974-
6864. VISA/MC. Free catalog.

To Order Call 1-800-292-7711 Fax: (847) 541-9904

Quality Kits for Hobbyist and Students

Micro-Master® MM-8000K | TK-1000

Starting from scratch, you can build a com-
plete computer system. Elenco's Micro-
W'rmmnuwmu-m-

tial instructions In memory in a
2816E'PROM. Teaches you all about input
and output ports and computer timers.
Build your own keyboard and learn how o
scan keyboard and display. No previous
compuler knowledge required. Simple,
easy-lo-understand Instruction teaches
you 1o write in machine language. Upon
completion of this courss, you will be profi-
clent in computer technology. Complete
with 126 page lesson manual, instructions
and exparimants.

AM/FM Radio Kit and Training

Course
14 Transistors and 5 Diodes

Training course of 52 pages is divided into 9 lessons; Audio Amplifier,
AM Detector, AM [F, AM Ampilifier, AM Mixar & Oscillator, FM Detaector,

All the tools
you'll need to
build these kits.
25 tools con-
tained in a
heavy-duty car-
rying case.

Stereo Cassette Player Kit
Model TR-18K

« Transparent
Case
+ Belt Clip i
* High Resolution §
* Includes
Headphones

$15.95 §

AM/FM- 108K| XK-550 Digital / Analog Trainer

Elenco's advanced designed Digital / Analog Trainer is specially designed for
school projects. uumlnwaunghmmdmwmwmwﬁry 1!

Iincludes 5 built-in power

with
llm,tﬂnrlquluandoqulnwmloﬂm 1580 tie point breadboard area.

XK-550

Assembled and

1st FM IF, FM RF Slages. "Superheterodyne” recelver of standard AM

and FM (fn
quendal (PC board 11 5/8" x 5 1/47)

modulated) broadcast fre-

Tested

1 69.95

XK-550K -

AM Radio Kit and Training Course
7 Transistors and 1 Diode § 19.95

M-1005K

Digital Multimeter Kit
Low cost, 3 1/2
digit LCD, 18
ranges, iransis-
tor test, diode
test, overload
protaction and
pocket size.

M-2665K

Deluxe Full Function

Digital Multimeter Kit
G Extra large 1 1/4" x 2
i| 1/2" LCD display
area, 3 1/2 digit dis-
play, 34 ranges (cap.,
trans. test, diode

test).

Sound Activated Switch
Ciap and the light comes

Christmas Tree Kit
Model K-14
The Christmas Tres Kit comes with &

well as your own motor
skills.

Telephone Hold
Button
Put all incoming and outgo-
ing calls on hold at the

C&S SALES, INC.

150 W. CARPENTER AVENUE
WHEELING. IL 60090

UPS SHIPPING

dents

Write in 78 on Reader Service Card.

$1 39 95

Tools and meter shown optional

FG-500K

100KHz Function Generator Kit

Fiber Optics Technology
with training course

Provides sine, square or
saw tooth waveforms
continuously variable 1Hz
to 100KHz.  Amplitude
adjustable 1o 2.5V peak
to peak. Complete with
all parts, PC board,
schematic, deluxe case
with handie and exten-
sive assembly manual.

Learn the basics of fiber optics data
communications while you build this
exciting kit. Comes complete with all
necessary components. 51 9.95

2 year warranty on all parts
and free technical support.
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Please have the make and
; model number of your
SE HABLAN ESPANOL current cable box so that
we could give you the best
available systems in your

« PERSONALIZED ASSISTANCE » i
- COMPETITIVE PRICING

CATV SYSTEM COMBOS

ELECTRONICS CORP.

CATV 1 PC. SYSTEMS

M-80-COMBO: 150.00 NOVA-5700: 225.00
NOVA-5800: 225.00
M-80-DECODER ONLY: 85.00 NOVA-5600: 245.00
_ 80: 250.00
PI0-COMBO: 165.00 - £
PIO-DECODER: 95.00 86: CALL
e o 150,00 PASEBAND AVAILABLE: CALL
(1 PC. UNITS CONSIST OF A CONVERTER WITH
DIGITAL J-DECODER: 85.00 BUILT IN DESCRAMBLER & REMOTE )
ZENITH COMBO: (RECONDITIONED) 235.00 FILTERS
ZENITH DECODER: (RECONDITIONED) 170.00
CHANNELS #2 THRU #23 20.00
OAK COMBO: 135.00
OAK DECODER: 70.00 CONVERTERS: (PARENTAL LOCKOUT)
SOME BRANDS NOT LISTED PANASONIC: 89.00
NOVA CENTURY: 79.00
( ALL COMBOS CONSIST OF TUNER, REMOTE, VIEWSTAR: 79.00
AND DECODER + PATCH CORD ) REMOTES: 20.00
e ipg e g
e NO ILLINOIS SALES: FILTERS: : 20.00
TECHNICAL HELP: 1-630-889-0281 TV 86: 75.00
* ANY COMBO WITH PANASONIC CONVERTER ADD 10.00
PER UNIT

* 30 DAY MONEY BACK GUARANTEE
* 6 MONTH WARRANTY

PRICES 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. 9-6, Sat. 10-2

TOLL FREE ORDER LINE -
1-800-361-4586

80 November 1996/Nuts & Volts Magazine Write In 195 on Reader Service Card



i SPECIAL PACKAGE DEAL! |
 §One data transceiver with PI-10}

$99.00

 Ninterface for

Write in 213 on Reader Service Card.

[ COMPONENTS cont. |

RF TRANSISTORS, tubes, electrolytics.
MRF477, 25C2879, 25C1969, MC145106P,
28C2075, MRF454, SRF numbers, tubes,
4CX250B, 6KG6A, 12D6Q, 6146W, 3-500
graphite, trimmers, all types. Westgate 1-800-
213-4563.

POWER DIODES 250 amp 400PIV pigtail,
$9.95. 10 for $75, 100 for $650. Scott's
Electronic Surplus 310-491-3181. Fax 310-
491-3182.

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

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

ELECTRONIC PARTS catalog two stamps.
Dan’s Small Parts, Box 3634, Missoula, MT
59806. Ph/Fax 406-258-2782. Online catalog
http://www.fix.net/dans. html

TROL

MICROCHIP PIC Downloader. Emulate and
test PIC 16C6x, 16C7x, and 16C8x programs
in real time using our PicEm-14™ down-
loader board. Simply plug PicEm into your
circuit and download your code from any seri-
al port. Prices start at $295. Call MSD at 408-
296-4000. http://www.msd.com/picem

e =
T L
3 )

EEPROM PROGRAMMER 2864-28256.
Easy parallel port operation. Escape EPROM
erase/burn cycle. Assembled, complete.
$49.95. In 3 x 5" case $69.95. LDTI 512-888-
4535. http://www2.interconnect.net/ldti/hom.
htm

ANTIQUE ELECTRONICS

VINTAGE SERVICE data from 1923 to pre-
sent. A.G. Tannenbaum, Box 386, Ambler,
PA 19002, 215-540-8055, FAX 215-540-
8327.

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).

WESTERN ELECTRIC WANTED: 1927-
19608. Amplifiers, speakers, tubes, etc. Free
offer. 1-800-251-5454.

MILITARY TRANSISTORS & DIODES &
INTEGRATED CIRCUITS WANTED. ELEC-
TRONIC MATERIAL INDUSTRIES B18-842-
3539, FAX 818-845-3613.

ANTIQUE RADIO CLASSIFIED. Free sam-
ple copy! Antique radio's largest-circulation
monthly magazine. Old radios, TVs, ham
equip., 40s & 50s radios, telegraph, books, &
more. Ads & articles. Free 20-word ad month-
ly. Subscribe today. Six-month trial: $18.95.
Yearly rates: $36.95 ($53.95 by 1st class).
Foreign: Write. ARC, PO Box 802-G18,
Carlisle, MA 01741, Phone: 508-371-0512;
Fax: 508-371-7129; Web: www.antiqueradio.
com

CRYSTAL SETS. Parts, plans, books, kits.
Largest source in the world. Catalog $2.
MIDCO, PO Box 2288, Hollywood, FL 33022,

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. hitp//www2.interconnect.net/
Idti/hom.htm

ANTIQUE JUKEBOXES, parts, and repair
manuals. Most makes and models 1930 to
1990. 773-282-5009,

TV TUBES, over 4,000 available. New old
stock, $2 each plus UPS. For list send
LSASE to: Mike Stacy, 705 Honey, Longview,
TX 75605. Also Ryders schematics @ $4 +
SASE.

Celebroting

owr l4th Year Of Service !!

Switching Power Supply
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= (rder Line — (B00) 824-3432 » International — (412 495-1230 » Fox Deders — (412) 495-7682
= Technical Support — (412) 495-1231 = No Minimum Osder — (Orders under 515 subject 1o S 5 charge)
= 1P 3 day, Blue, Red, & Fed. Ex. Shipping Availuble (Call for charges)  PA Res. Add 7 % Sales Tax

= (pen Mon-Fri 9:00 AM - 5:00 PM (EST) = (arporute Accounts / Quantity Discounts Available

= We occep! M/C, VISA with no surcharge = Call For FREE Catalog (S2.00 Qutside US.)

 We Carry A Complete Line OF Electronic Components » Email - Unielect @ ool.com

FREE SHIPPING!!

on pre-paid orders

Unicorn Electronics
1142 State Route 18
Aliquippa, PA 15001

Write in 151 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 an wan

ooono

REMOVES VIDEO AS WELL AS AUDIO

Block Sexually Explicit Cable TV Channels.

Block Channels only to specific TV's in your Household.
Block Music Channels, (R) Rated Premium and PPV Events.
Security Better than Parental Control.

| Chan

$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
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Showcase

E-METER

ruising Equipment Company

announces a series of hardware
and software enhancements to its
E-Meter product line.

Key among the new features is
an input for active battery tempera-
ture sensing. When used with an
optional external temperature sen-
sor, battery temperatures from 0-
99C are considered. The E-Meter
also allows the user to declare a
temperature coefficient for the bat-
teries being monitored.

The enhanced E-Meter also fea-
tures a two level visual low battery
alarm. The E-Meter senses both
extended low-voltage conditions and
rate compensated low-battery
capacity.

For more information, contact:

CRUISING EQUIPMENT
COMPANY
5245 SHILSHOLE AVE. NW.,
DEPT. NV
SEATTLE, WA 98107
206-782-8100 FAX: 206-782-4336

E-MAIL:
http://www.cruisingequip.com

recision Navigation announces

the release of the Vector 2XG,
the newest product in the Vector
series of low-cost two-axis compass
modules.

92 November 1996/Nuts & Volts Magazine

Our readers are always

NEW PRODUCTS here to help

Submit all news releases, product information, aml/m'f
to:

NUTS & VOLTS MAGAZINE
NEW PRODUCT EDITOR,
430 PRINCELAND CT., CORONA, CA 91719

The Vector 2XG is a two-axis *

magnetometer-based system with
mechanically gimbaled sensors. The
gimbaled sensors allow the Vector
2XG to be tilted up to = 15 while
remaining accurate to within 2°. The
Vector 2XG outputs either compass
heading or uncalibrated magnetic
field readings via a three-serial wire
output format, which is compatible
with Motorola SPI and National
Microwire.
For more information, contact:

PRECISION NAVIGATION, INC.
1235 PEAR AVE. #111, DEPT. NV
MOUNTAIN VIEW, CA 94043
415-962-8777 FAX: 415-962-8776

PICEM-14 DOWNLOADERS

icroSystems Development

announces the PicEm-14 down-
loader development board. The
PicEm-14 is a real-time emulator
that operates just as the pro-
grammed device would, this is not a
simulator! The approach is simple,
develop the code and send the HEX
file over a serial link and the code
starts to operate! Use your favorite
communications program or the
included utility PC program to down-
load the code. PicEm-14 accepts all
standard Intel Hex format files so
you can use your favorite assembler
or download one from our WEB site.

For more information, contact:

MICROSYSTEMS DEVELOPMENT
4100 MOORPARK AVE. #104,
DEPT. NV
SAN JOSE, CA 95117
408-296-4000 FAX: 408-296-5877

PORTABLE 12-BIT DATA
ACQUISITION

ase, Computer Corporation

announces the availability of two
new products for its DACQ-25 prod-
uct line. The new DACQ-25/12 data
acquisition module offers an
increase to 12-bits analog sampling
resolution over the existing

for new and interesting electronic items.
stimulate your product’s success.

10-bit DACQ-25/10 module.
Complementing both modules is the
new DACQ-25/BB signal breakout
box which gives convenient sensor
hook-up via terminal strips.
Additionally, the DATAQ software
package has been extensively modi-
fied to include direct disk data log-
ging and a programmable controller
that eliminates the need for most
custom applications.

The DACQ-25 data acquisition
modules can either be purchased
individually or in combination with
the signal breakout box (BBX-25).
The DACQ-25 packages, which also
include cable and manual, are
priced starting at $99.95. The
DACQ-25BB packages which
include the breakout box are priced
starting at $135.95.

For more information, contact:

BASE, COMPUTER
CORPORATION
P.O. BOX 950, DEPT. NV
PASADENA, CA 91102
818-583-5525

KEELOQ®
ENCODERS/DECODERS

icrochip Technology, Inc., intro-

duces the HCS360 and
HCS361 advanced KEELOQ® code
hopping encoders and the HCS509
and HCS512 single-chip KEELOQ
decoders.

Designed to exceed the rolling
code PKE system requirements for
leading automobile OEMs, the
HCS360/HCS361 encoders feature
added error detection using a two-
bit cyclic redundancy checking
(CRC) and a secure learn protocol
through transmission of an extended
48-bit seed along with the high-
security algorithm and features
offered by the other KEELOQ
encoders.

These devices eliminate the
need for firmware development and
reduce hardware development
which shortens normal system
design time and provides
faster time-to-revenue. The
HCS509/HCS512 are the onlg
turnkey SIHEIB'Ghlp decoders whicl
support KEELOQ encoders and pro-
vide on-chip EEPROM for the non-
volatile storage of decryption keys.

For more information, contact:

MICROCHIP TECHNOLOGY, INC.
2355 W. CHANDLER BLVD.
DEPT. NV
CHANDLER, AZ 85224-6199
602-786-7200 FAX: 602-899-9210

FIELD SERVICE SOLDERING

he Antex Model G/3U miniature

soldering iron heats up and
recovers instantly and operates from
115 VAC for in-plant or field service
use, while the Model MLXS 12-volt
soldering iron is powered by any
standard 12-volt automotive or
marine battery. For optimum thermal
efficiency, their heating elements
are directly under their tips

The Antex Model G/3U minia-
ture soldering iron sells for $19.95
(list) and the Model MLXS 12-volt
iron sells for $34.65 (list).

For more information, contact:

M. M. NEWMAN CORP.

24 TIOGA WAY, P.0. BOX 615
DEPT. NV
MARBLEHEAD, MA 01945
617-631-7100 FAX: 617-631-8887

ICOM R8500 COMMUNICATIONS/
SURVEILLANCE RECEIVER

ICOM and SWS Security announce
the new R8500 communications/
surveillance receiver.

A few features of the new
R8500 are: full frequency covera
of 100 KHz to 2 GHz, built-in RS-



— — |

232 computer control port, built-in
tape recorder controller, 12 VDC or
Age power, video receive capability
with optional TV-R7100, extremely
high receive sensitivity for maximum
range with low-powered surveillance
transmitters, TCXO for lab grade
frequency stability and accuracy,
1,000 memory channels, and an
eight character alpha nametag on
each channel. An aftermarket spec-
trum display screen also is available
exclusively from SWS.
For more information, contact:

SWS SECURITY
1300 BOYD RD., DEPT. NV
STREET, MD 21154-1836
410-879-4035 FAX: 410-836-1190
1-800-SPOT CRIME

e e

NECK LIGHT

n adjustable position lamp, sup-

ported by a comfortable neck
bank; it floods the darkest project or
area with an abundance of brilliant,
shadow-less, color balanced halo-
en light. No heavy, bulky trans-
ormer is needed. A flexible 11-foot
cord provides ample freedom of
movement, and a quick disconnect
permits you to leave the work area
without unplugging the cord. The
bulb life is over 1,000 hours nomi-
nally, and the entire cover is sturdy
fiber glass. The unit runs cool and is
safe to use. Lamp angle is
adjustable and quickly locked into
the desired position, where it
remains without slipping or moving.

The introductory price is
$104.00.

For more information, contact:

NECK LIGHT COMPANY
2290 W. HICKS RD. #35-2
DEPT. NV
FT. WORTH, TX 76131
817-439-1910

SHOWBIZ-5000P

edge Technology, Inc.,

announces a unigue modular
multi-media presentation notebook
PC that touts the ability to put the
unit on an overhead transparency
projection machine. It is a new, pow-
erful, and effective tool for a profes-
sional to run live presentations.

ShowBIZ-5000P is a combina-
tion of a projection panel, a powerful
workstation, and a notebook PC all
in one.

The ShowBIZ-5000P is a fully
powered notebook PC available with
10.4" active super VGA displa
screen with a removable bac
cover. Once the back cover is slid
out, the WEDGE ShowBIZ-5000P
screen can be placed on a standard
overhead projector. A large, high-
resolution image of the PC data
(text or VGA graphics) can thus be
projected on a blank wall or on a
beaded screen.

For more information, contact:

WEDGE TECHNOLOGY, INC.
1657 MCCANDLESS DR.
DEPT. NV
MILPITAS, CA 95035
408-263-9888 FAX: 408-263-9886
1-800-872-9334
hitp:/lmwww.wedgetech.com

MAG-PROBE

ensen Tools offers two models of
an inexpensive test probe for
troubleshooting controller-operated
electrical and electronic equipment.
The Mag-Probe determines the
polarity and condition (energized or
de-energized) of solenoids, reed
relays, coils, valves, stepper switch-
es, and micro-controlled equipment
— without the need of an electrical
connection, or any physical contact
with sensitive components.
For more information, contact:

JENSEN TOOLS, INC.
7815 S. 46TH ST., DEPT. NV
PHOENIX, AZ 85044
602-968-6241 FAX: 602-438-1690
1-800-426-1194

LPT:ANALOG! V2.0

ADNAV Electronics announces
LPT:Analog! v2.0, a low-cost 12-
bit analog-to-digital adapter for the
PC parallel printer port. This adapter
is a very simple and convenient
interface for acquiring analog sig-
nals directly on a PC at rates of up
to 7,500 samples per second. Signal

conditioning information is supplied
making it easy to collect data from
analog-output instruments, sensors,
4-20 mA loops, and many other
analog signal sources.

LPT:Analog! v2.0 is supplied
with software utilities that enable
real-time display of acquired wave-
forms, ASCII-format data logging to
disk, as well as high-resolution
spectral analysis of acquired data.
The source code (QBasic, C, and
assembly) for these utilities is
included at no extra cost. In addi-
tion, software drivers, VisualBasic
DLLs, and programming examples
are also provided.

The LPT:Analog! v2.0 adapter
sells for $59.00.

For more information, contact:

ADNAV ELECTRONICS
58 CHICORY CT., DEPT. NV
LAKE JACKSON, TX 77566

409-292-0988

KWD-100 DEMAND METER

KWATTS DEuAND

EWATT WOURS  PLAX OEwAND

KWATT DEMAND METER

MAY 4T NATHYG, S50 Kyms, 000 drms

ELECTROMIC PROOUCT DESION, WC KD - 100

he KWD-100 Demand Meter is
an electronic instrument used to
measure power and demand of
electrical loads operating from 50 or
60 Hz power. This Demand Meter
can measure one or two phases of
current referenced to a single volt-
age. It is housed in a NEMA-4
enclosure and can be permanently
mounted. The KWD-100 can be
used on circuits up to 600 volts and
with currents to 1,000 amps.
Measurements provided include
peak-demand, peak-demand-time,
present-demand, present-time,
kwatts, and kilowatt-hours. All val-
ues are available to the operator via
a front panel LCD. Isolated output
options include RS232 serial trans-
mission, or analog outputs suitable
for driving a chart recorder.

The KWD-100 Demand Meter is
a new product and the price is
$386.00.
For more information, contact:

ELECTRONIC PRODUCT
DESIGN, INC.

6963 BLUEBELLE WAY
DEPT. NV
SPRINGFIELD, OR 97478
1-800-616-5521

- —_—————

CODE FLASHER

he Lanz Company Code Flasher
is intended to aid those that have
a hearing impairment. Passing your

five-word-per-minute code test will
give you the privileges above those
g;a‘} have only passed the TECH no

e.

The Code Flasher will light an
LED in sink with the code that would
be heard normally through the
speaker of a cassette player, allow-
ing you to visually see the code as it
is being sent from the tape in the
cassette player.

Included with the Code Flasher
is a lithium battery for longer life
(can be easily replaced when it has
run down), an audio tape for five to
eight words-per-minute code with
Random and QSO type messages,
and a print out of all the code on the
tape. By following the code on the
print out and observing the flashing,
a short flash for the () DIT and a
longer flash for the (-) DAH, you can
learn the code, and also check for
accuracy. The QSO type messages
will be similar to what you can
expect when you go for testing.

The total retail price is $44.95,
plus $5.00 S & H.

For more information, contact:

THE LANZ COMPANY
3523 DAYTON AVE., DEPT. NV
LOUISVILLE, KY 40207
502-897-2468

LOW-COST MICROCONTROLLER

Semiconductor,
announces a family of highly
integrated, cost-effective, one-time-
programmable (OTP) eight-bit

ational

microcontrollers. The new
COP8SAXx family integrates many
features found externally on most
microcontrollers, making it a true
complete system on a chip for eight-
bit applications. The COP8SAx fam-
ily saves designers printed-circuit-
board (PCB) space, manufacturing,
and passive components costs,
while increasing reliability.

The COP8SAXx offers full inte-
gration with internal R/C oscillator,
internal power-on-reset (POR),
internal pull-up resistors, internal
Schmitt-Triggers, and.internal pro-
tection diodes.~ -

For more information, contact:

NATIONAL
SEMICONDUCTOR CORP.
2900 SEMICONDUCTOR DR.
DEPT. NV
SANTA CLARA, CA 95052-8090
408-721-5000 » 1-800-272-9959
www.national.com
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CD DUPE-IT!

INSTANTLY COPY CD-ROMS
NO COMPUTER NEEDED!

COMPLETE STAND ALONE
DUPLICATION SYSTEM

Not for export to China,

INTENDED FOR BACKUP & IN-HOUSE

DUPLICATION PURPOSES ONLY

Instantly duplicate CD-ROM disks for software distribution. Make spare backup
copies of your favorite software titles on permanent rugged, media. Produce disks
quickly and economically. No CD mastering or digital multimedia experience is
required. The €D DUPE-IT! does it all.

Insert your original disk and press “START”. The on board multimedia micro-
processor quickly copies any disk to the internal AV hard drive. Insert blank disks
and make as many copies as you like. You'll produce identical, bit-for-bit duplicates.
The new €SC €D DUPE-IT! system is totally self contained - no connection to a
PC or Mac is required to copy disks. Just plug in the power cord and press “START".

Add €D mastering software and €D DUPE-IT! will work “double duty” as your
personal CD mastering system. Just attach a SCSI cable to your PC or Mac, and you're
ready to design and create your own original CDs.

Similar systems used in commercial CD duplication houses cost over $10,000.
Now you can easily copy disks for a fraction of the price with CD DUPE-IT!

_CORPORATE SYSTEMS CENTER

1294 Hammerwood Avenue
Sunnyvale, CA 94089

Tel. (408) 743-8739

We gladily pt Di , Vi card, COD or
prepaid orders. No surcharge for credit cards.

CSC

SCSI PERIPHERAL EXPERTS » HARD DRIVES * CD-ROMS © TAPE DRIVES » M/0 DRIVES

November 1996/Nuts & Volts Magazine Write in 182 on Reader Service Card.
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[ ANTIQUE ELECTRONICS cont. |

RADIO AND TV tubes from 1927 to 1977. $1
for list to: Preller TV, 208 South 2nd St.,
Augusta, AR 72006, Ph. 501-347-22B1.

AVIATION ELECTRONICS

HEADPHONE/MIKE set by Carter Engrg.
Unused, designed for high noise. Differential
noise cancelling mike and preamp in mouth
cup, low Z phones, $65. Phone or fax 801-
593-9495 eves., denton @ cyber-west.com

MILITARY TRANSISTORS & DIODES &
INTEGRATED CIRCUITS WANTED. ELEC-
TRONIC MATERIAL INDUSTRIES 818-842-
3539, FAX 818-845-3613.

BUY, SELL, trade avionics equipment, IFR,
Collins, TIC, Mil, HP, Linaire, King. Shop
equipment, Kingsley, Eubanks wire stamp
machines. Need Litton INU, type LTN-72.
941-575-0138, fax 24 hrs. 941-575-2361.

PUBLICATIONS

“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. CRB
Research, Box 56-NAV, Commack, NY
11725. Phone: 516-543-9169.

CREDIT CARD BLACKBOOK: Eye-popping
manual completely details the technology and
secrets of credit cards. Covers: Card algo-
rithms, major issuers, bank cards, magnetic
tracks and encoding protocals, bank and
branch numbers, standards, fraud, laws, data
formatting, smart cards, PIN numbers, coun-
terfeiting, more! Includes plans for a card
reader/writer! Also includes demo software
for account number generators/verifiers!
Only $20. SPECTRE PRESS, POB 5112, N.
Muskegon, Ml 49445, Internet: www.spec
tre-press.com

HOME AUTOMATOR: “The Newsletter of
Home Automation Ideas.” Each issue con-
tains technical articles, schematics, feature
homes, how-tos, and product reviews.
Subscription $19.95/year. http://www.auto
mator.com Home-Automator Newsletter,
2258 Sandy Lane, Mebane, NC 27302. 910-
578-9519 (voice), 910-578-0012 (fax).

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-

aayaLoe

RCA DSS BIBLE. New book covers: battery
cards, programming, schematics, annotated
source, chip programmer software/ plans,
resources, unbiased “hack” reviews, DS5000
Sip-Stik technical information, card sellers
addresses, rip-offs, Web sites, and more.
Includes software and free first upgradel
$49.95 postpaid. 520-726-2833. TELECODE,
Box 6426-NV, Yuma, AZ B5366-6426. http:
/lwww.hackerscatalog.com

START YOUR OWN TECHNICAL VEN-
TURE! Don Lancaster's newly updated
INCREDIBLE SECRET MONEY MACHINE Il
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.

WORLD’'S MOST UNUSUAL
Communications Books! Large selection cov-
ering Scanners, “confidential” frequency
(HF/VHF) registries, wireless history, bug-
ging, wiretapping, electronic surveillance,
monitoring, etc. Big free catalog! CRB
Research, Box 56-NV, Commack, NY 11725.

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.

NEW, RESEARCH info on cure for all dis-
eases with electronic circuit. $5. H. Andreoni,
c/o 250-D, S. Lyon Ave., Hemet, CA 92543.

EARLY TV, auto, radio, scanner, and tape
recording service manuals. Send for list to:
Earl G. Brown, 2 Beadart OK, Hyde Park, NY
12538.

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.

THE CASE AGAINST PATENTS. Don
Lancaster’'s tested and proven alternatives
that work in the real world. $28.50,
Synergetics Press, 3860 West First Street,
Box 809, Thatcher, AZ 85552. 520-428-4073.
syner getics @tinaja.com VISA/MC.




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 hacker software
$29.95, Black Box Bible $34.45, Phone
Phreakers Bible $34.45, Phone Box Bible
$43.45, Superhackers Bible Volumes 1 & 2,
$34.45 each. Add $2.00 per order for insur-
ance. Many more plus videos! Ask for new

ge 1996 catalog; it's free this month.
TELECODE 520-782-2833. http://www.hack
erscatalog.com

“FORBIDDEN SECRETS Of The Legion of
Doom Hackers.” Big 224-page handbook.
Condemned programs & techniques from the
infamous LOD's shut down BBS. Hacking,
phreaking, & more! Limited edition. $20.95
plus $5 S/H ($6 Canada). NYS add $2.14 tax.
VISA/MC OK. CRB Research, Box 56-NNV,
Commack, NY 11725. Phone orders: 1-800-
656-0056.

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

ROBOTICS

FLEXINOL-NITINOL shape memory alloy
wire. 50, 100, 150, 250 micrometer. All sizes
$5 per foot + $2 S&H. Free application notes.
Futuretech Futurewire™, PO Box 6291, Gulf
Breeze, FL 32561, 904-932-9682.

ROBOTIC ARM KIT, five axis with gripper.
Control with any serial port. Very accurate
and repeatable. $180 includes all hardwara,
structural components, software, illustrated
assembly manual, 6 Hitec servos and
MiniSSC servo controller. Add S&H $7.50
USA and Canada, $25 Intemational Airmail.
IL residents add 6.25%. Credit cards wel-
come. TSS, 104 Partridge Road, Pekin, IL
61554-1403, 309-382-1816. www.lynxmo
tion.com NEW mobile version $250.

PLANS/KITS/SCHEMATICS

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 B5067.

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,
comparison, logic determination, cracking,
disassembling, and more. $46.45 postpaid
520-726-2833. TELECODE, PO Box 6425-
NV, Yuma, AZ 85366-6426.

A

QUALITY NOS PROJECT BOXES, .040 alu-
minum; 7x13x2, $8.10; Bx12x3, $11.78;
10x17x3, $14.75; 12x17x3, $19.25. .050
Steel: 13x17x4, $21.06; 13x17x5, $24.03.
Add $7 shipping. Send check: SCC, 185
North Yale, Columbus, OH 43222-1146. 614-
279-2383 10-4 Eastern.

LASER TAG receiver schematic and parts
list. Battery operated, designed to be sensi-
tive to laser pointers. Receiver sounds piezo
buzzer and i four LEDs when activated.
Send $12 to B & B Electric, 5225 East “TU”
Avenue, Vicksburg, MI 49097.

ATTENTION DEALERS

BUY DIRECT FROM

THE WHOLESBLER ¥
GET THE BEST PRICES AND SERVICE

ALUONITSAREAN STOCAFORINMNMED AT SHIPMENT

DECODERS

ary ary ary
10

20 50
STEALTH 1000-P ....845 $39 §35
M80-3 ............555 §50 45
PI0-3+............559 §55 §50

NEW
CONVERTERS

CENTURY CT-3000 ...S565  $60
PANASONIC 145.....579  §74

g8 =3

NOVAVISIONS

ary
10
NV-5600 (PIO) .. . ..5199
NV-5700 .........5199
NV-5800 .........5199
NV-5750 (JBB) ....$275

ary
20
$185
$185
$185
$260

ary
50
$170
$170
$170
$245

BOSS

COMBOS

ary
10
BOSS1 ..........5195
B0OSS2 ..........5195
BOSS3 ..........5195

CALL FOR THIS MONTH’S SPECIALS

ary
20
$185
$185
$185

ary
50

-800-808-3356

DIREGT CABLE SUPPLY.

Write in 196 on Reader Service Card.
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by Karl Lunt

Building a Dead-Reckoning Robot

he Seattle Robotics Society (SRS) runs
everal contests throughout the year,
nd one of the more unusual is the dead-
reckoning (DR) event. The DR contest
ffers a formidable challenge using very
| few rules, and can be run with anything
| from a simple robot to a sophisticated
machine. In this column, I'll take you
through the contest rules and my design for a viable
DR robot.

In running the dead-reckoning event, your
robot must begin from a marked starting point on a
flat surface. When the judge says “Gol,” you start
your machine on a prescribed, but unmarked,
course. The course consists of a two-meter run
forward, a 45-degree turn clockwise, then another
two-meter run forward. The course’s endpoint is
marked for human recognition, though not for
robot recognition. Your robot's performance is
judged by how close it stops to the endpoint.

Your machine must carry a pointer or marker
of some kind, so the judge can verify your robot's
starting and ending position. Though not
required, you will probably want to include
some type of pointing or aligning mechanism,
so you can properly align the robot at the
starting point.

Some of the SRS machines have put in
excellent performances, and any robot entered
in one of these events had better hit the
endpoint within 1/4" or it won’t have a chance
for first place.

Gearhead motors equipped with suitable
encoders can perform very well in this event,

the most ingenious designs was fielded by Mark
Casteluccio, who managed to embed
quadrature encoders inside the housing of a

AMATEUR

affecting the communications and electronics
industry, and other cutting edge topics. The
newspaper, published weekly, is free to qualified
engineers and managers. You can contact the
publisher about subscription info at:

Electronic Engineering Times
P.O. Box 3095
Northbrook, IL 60065-3094

But a major appeal to me is that the big chip
vendors carry a lot of advertisments in EE Times,
and sometimes they announce some real deals. For
example, the August 26, 1996 edition ran an offer
by MNational Semiconductor that was too good to
refuse.

Futaba R/C servo motor. His machine hit the
endpoint with amazing accuracy; Mark's
software even inserted a 360-degree pivot in
the middle of the run, just to show off a bit. I've

A shot of the DR robot, showing the two atepper mntrol boards
(left), the 12-VDC gel-cell battery and the 68hc11 BOTBoard that
drives the machine. I'm using 2—3{4" Dave Brown Lite-Flite wheels, |

The robot measures 12" long by 8" wide.
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and a Schottky diode, you can build a switching
power supply for converting anything from 7 to 40
VDC input down to 5 VDC output at up to one amp
of current.

To entice engineers into trying the device,
National offered to send readers a working power
supply built with this chip, along with a pack of data
sheets AND a floppy disc of design software, free.
All you had to do was call National Semiconductor
(800-272-9959 x606) and ask for a LM2595 demo
package. I'm including the number here since the
offer didn't show an expiration date.

My demo board arrived within a week, and |
was impressed. The board measures only 1-3/8" by
1-1/2" and has a small male header for the few
electrical connections needed. The switcher runs at
150 KHz and sports thermal shutdown and
current limit protection. Using 12 VDC on the
input, the LM2595 reaches 85% efficiency,
which means you'll get the most out of your
batteries.

The board doesn’t have mounting holes, so
| just placed it where | wanted it on my robot
base, then fastened it down with a bead of hot
glue on each of the PCB'’s corners. | soldered
wires directly to the proper ground, voltage in,
and voltage out pins, and even added a red
LED and 820 chm dropping resistor between
ground and the output pin, as a power-on
indicator.

One plus for this power supply was
immediately apparent. | saved nine ounces of
overall weight by using the switcher to replace
the original set of four C-cell Renewal
alkalines. | spend a lot of time on my designs

described a few designs for embedding
encoders in these servo motors in
previous columns; refer to past issues
of Nuts & Volts for details.

But stepper motors remain the
most obvious drive system for the DR
event. | based my DR robot design on
Bill Bailey's stepper motor driver
boards, showcased in a recent
column. Rather than duplicate that
schematic here, I'll refer you to the
July "96 column.

The LM2595 switcher

My robot design uses a 12-volt gel-
cell battery to supply power for the
stepper motors. To drive the on-board
electronics, | originally used a set of

—— = e

trying to reduce weight, and dropping over
half a pound with this PCB was a big win.

The National package includes
a set of very complete data sheets
for the LM2595 and other devices
in the Simple Switcher family.
Each data sheet contains a full
range of graphs and design
guidelines, to help you design your
own switcher. You get tips on
selecting the inductor and a list of
recommended vendors. You even
get a PCB layout, so you can build
additional boards. This is a first-
rate evaluation package and |
really like the LM2595.
Recommended.

A bit about the base

four C-cell Renewal alkaline batteries.
The design worked, but | was never
happy with the weight. It just seemed
like too much bulk to supply the few
milliamps needed by the 68hcll
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dea of the robot’s size.

es forooutmlllngm
LM2595 switching power ||
of the switches,

| built my DR base using my
favorite material, Sintra plastic.
1 This is a foam-based plastic,
.l available in sheets at most large
plastic houses. By scrounging the

BOTBoard and other circuitry. And the
extra battery pack was, well, inelegant. | was about
ready to drop in a Junk-Box Switcher when | ran
across an advertisement in Electronic Engineering
Times that provided the perfect answer.

EE Times, as you can guess, caters to the
electronics engineer, and carries a huge assortment
of articles on high-end engineering topics. You can
always find the latest skinny on new chips, new
network protocols, new technology, new legislation
96 November 1996/Nuts & Volts Magazine

National has long carried a great line of linear
components, and every well-stocked designer's
shelf should have a bunch of National Semi data
and application books. Lately, National has been
pushing devices such as the LM2595 switching
power supply controller. This device comes in a
five-lead TO-220 case, and forms the core of what
National calls the Simple Switcher power supply.
Using just this device, two capacitors, an inductor,

scrap boxes at local stores such as
TAP Plastics, I've built up a reserve of Sintra in
assorted sizes and colors. | like using Sintra
because even the 1/4"-thick sheets cut very easily,
the material takes simple machining well, and you
can even tap it for screws. To glue Sintra, use a
free-flowing Acrylic cement, available from TAP
Plastics or other large suppliers.

| cut my base to be 12" long and 8" wide, with
a rounded front end and cutouts at the back to



accommodate inset wheels. I've pretty much
standardized on the Dave Brown Lite-Flite wheels, a
foam-type unit with two-piece Delrin snap-apart
hub. The axle bore is exactly the right size to thread
a #8 screw through, which, in turn, matches with
the direct-drive wheel adapters that the SRS’ Dan
Mauch made for me. The wheel and adapter make
a perfect unit for the business end of my 'bot.

| added my usual drawer knob as a front caster.
| started with a large, black plastic knob. | then cut
a piece of foamcore to a square about 1-1/2” on a
side and drilled a 1/4" hole in the center of it. | ran
the knob’s screw through this hole, then into the
knob, cinching the knob tightly against the
foamcore. Finally, | used two pieces of foam tape to
stick the knob and foamcore to the proper location
on the underside of the robot’s base.

Fine-tuning the steppers

For motive power, | hooked up a couple of
Vexta PXB44H-02AA steppers to my base. The
Vexta motors are rated at 6 VDC, 800 mA, and
provide plenty of torque for moving the base. |
strapped the stepper driver boards for half-stepping,
giving me 400 steps per revolution. | then wrote a
small SBasic program for providing a stream of
pulses to the motors.

But when | turned on the power so | could talk
to the BOTBoard's 68hcl1 in bootstrap mode, the
motors locked in place, then the 1.75
amp fuse | had installed in the power
circuit popped. When the 68hcll
comes up in bootstrap mode, your
software isn’t running and you have no
control over the |/O port lines. The
stepper driver boards were getting full
current and blowing the fuse before |
could download my program and gain
control of the lines.

This led to two changes. First, |
installed a second SPST switch for the
motor voltage, in series with the switch
already used to control the power for
the 68hcl1. Thus, | could turn on the
MCd, but leave the motors unpowered.
Next, | reset the current control on both
boards. | had originally set it for 500 mA
per winding, which was over the fuse
limit; it was also over the free-air

...ROBOTICS

In tuning the steppers, | needed a qunck and
dirty way to vary the frequency of pulses my
software issued to the stepper driver board. | could
have used a serial port connection to the 68hcl1’s
SCl and some SBasic code to read incoming
characters, but | chose instead to add a frob knob.
The term comes from MIT’s engineering labs, and
refers to a general-purpose analog control or dial.

Given the 68hcll’'s eight A/D converters,
adding a frob knob takes nothing more than a 10K-
ohm trimpot between +5 VDC and ground, with the
wiper hooked to one of the A/D input lines. At
selected points in your software, you read the
current value of the A/D channel, then convert the
reading into the appropriate range and pass it to
your test software.

In my case, | wired the frob knob to PEO. My
conversion software translated the voltage on the
A/D port into a pulse duration count, which then
determined the step rate for the motors. The frob
knob let me alter the step rate on-the-fly, smoothly
and efficiently. A simple idea that can come in
handy in many designs.

One last change to my system involved
mounting the heavier components. | usually favor
double-sided foam tape and hot glue; they are
cheap and light, and they don't require great
mechanical dexterity, a real plus for most software
types. But this robot was going to get some rough
treatment, and the bulky motors and battery

dissipation rating of the L298 driver
chips, so they would have gone into
thermal shutdown, anyway. | trimmed
the drivers for 200 mA per winding,

mm«amnnmm-mgmmvmmm
provide power. I fastened the motors in place using foam tape, then added
anyhn-iteﬂetneachfuremauemdty Note the direct drive mounting ||
system; | used shaft adapters machined for me by the SRS’ Dan Mauch. |

pulse rates that work better than others, and some
pulse rates flat won't work at all. The major
influences over stepper performance are the
mechanical resonance and inertia of the system.

You can get a graphic demonstration of these
influences by using the frob knob to vary the
starting pulse rate for your motors. Beginning with
a pulse rate of about 200 pulses per second,
repeatedly start the robot from a full stop,
increasing the step rate slightly each time. You will
not only find an upper limit beyond which the robot
simply won't move, you likely will also find a few
settings in between where the motors chatter or
skip a few pulses before starting. These
intermediate settings correspond to resonances in
the robot’s mechanics, where the physical
mechanics conspire to make the load on the
motors appear greater than it really is.

You could try tracking down the various
interplays in the mechanical elements, tightening
here or loosening there, in an effort to remove
(actually, change) the resonances. A simpler
approach involves starting the pulses at a slow rate,
then quickly accelerating the pulses until they
reach the desired rate. This technique, known as
ramping, can prove very effective in overcoming
mechanical resonances. And since the solution lies
in software, you can fine-tune your solution easily.

Note that you don't need a very complicated
ramping algorithm to overcome even serious
mechanical resonances. | once
worked on a table-top device that
used several steppers to move paper
through a mechanism. The
mechanism had some very nasty
resonance problems, and the first —
order solution — throwing in a bigger
motor-wasn't available due to
physical constraints.

But experimentation proved that a
very simple ramping technique
solved the problem. We ended up
issuing four pulses at a slow
frequency, four pulses at a faster rate,
and issued the remaining pulses at
the fastest, target rate. Those first
eight steps, ramping from a slower
rate up to the target rate, helped the
steppers overcome the mechanical
resonances and yielded very reliable
performance.

You can find many books and
papers dealing with ramping
algorithms, and some of the ramping

1
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which proved to be plenty of current for :_
my needs.

But now a new problem surfaced, one that had
me stumped for a couple of hours. The motors
moved, but the motion was ragged and had little
torque. At first | suspected a blown driver transistor
in one of the L.298 chips, but each driver board, run
separately, worked fine, so the L. 298s were good.
Finally, | got in touch with Bill Bailey and Dan
Mauch, the club’s main stepper experts. They got
me headed in the right direction.

The L298 has an internal oscillator for timing
operations with the stepper motor. You can run
several L298s off of the same oscillator if you wire
them together properly. You must first select a
single L298 as the master, and disable the
oscillators on all other L298s. This only involves
tying pin 16 of each device to ground. Then, you
simply wire the SYNC pins on all of the L298s
together. This is pin 1 of the chip, or pin J2-2 on
Bill's PCB.

My problem occurred because | had wired both
of the SYNC pins together, but not disabled one of
the oscillators. Since the oscillators on both boards
were running, they would occasionally get out of
sync, causing the ragged performance and reduced
torque | saw. | simply tied one of the pin 16s to
ground and both motors began running beautifully.

required sturdier fasteners than just foam tape. So
after | got everything taped down exactly where |
wanted it, | marked and drilled holes into the Sintra
base, then ran a single nylon wire tie around each
major component. The adhesive on the foam tape
keeps the large objects from shifting or rotating in
place, and the wire tie keeps them from lifting off
the tape, even if | pick up the robot by the battery
or the motors.

The DR software

In theory, the dead-reckoning software seems
quite simple. A couple of quick calculations give
you the number of steps to make to cover a
prescribed distance. For example, my robot uses 2-
3/4" diameter wheels, which means a wheel
measures 2.75 * 3.14159 inches in circumference,
or 8.64 inches. Given 39.36 inches per meter, this
works out to 4.55 full revolutions. Since my robot
uses half-stepping, it needs to issue 400 steps per
revolution, or 1820 steps per meter. For two
meters, this becomes 3640 steps.

But you cannot just fire off 3640 steps at any
old rate and get consistent stepper performance.
You will find that stepper systems have a range of

-

strategies get quite complex. But try
starting out with a simpler two- or
three-speed ramp such as | described above; you'll
likely find it clears up any problems you might have
with stalling steppers on start-up.

| covered the details of issuing stepper pulses in
the July '96 article, so | won't go over that ground
again. | will, however, spend some time on the
concept of a motion table for describing exactly
how the robot moves about. Unlike previous robots
such as Huey, which reacts to its environment, this
machine blindly moves in a prescribed pattern.
Each element of this pattern contains at least three
pieces of information for the right and left motors.
For each motor, you have to provide the delay
between steps, the number of steps in the element,
and the direction of motion. In SBasic, you can use
the DATA table in Figure 1 to house this
information.

This table entry describes a motion element
that causes the robot to spin clockwise about its
center point for a total of 2200 steps on either
motor. Each step in the motion requires 5000 time
tics on the 68hc11 which, at 8 MHz a default timer
prescaler works out to 2.5 msecs per step, or 400
steps per second.

The next two entries contain the number of
steps to issue for each motor. Note that this motion
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NOTE: You camn extra coolosity
points if your robol realigns itself
facing forward at the ending point.

3. Robot stops after traveling

DATA 5000, 5000
DATA 2200, 2200

FIGURE 1 — DATA 1

DATA STEP_FWD, STEP_REV ‘ left and right step direction

overall score.
To jazz up this

. last version, a
‘ left and right step delays robot could use a
‘ left and right step counts single R/C servo

motor to lower a

might want to throw in a little
ramping to get your robot up to
speed. Remember to allow for

the steps used in ramping in

exactly two additional meters. | your overall step count. | know
Score is bas_ed on pmmmlty o | it's only a few steps, but not
marked ending point. taking them into account would

2. After traveling exactly two meters,
robot pivots 45 degrees clockwise.
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I certainly knock you out of an
: SRS competition.

: Adding wrinkles
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After you have your DR robot
running, you can think about
changing the event slightly to
add complexity and crowd
appeal. The DR event basically
requires a robot that can work in
a Cartesian grid system, a
feature you can exploit in highly
cool wrinkles to the basic event.

For example, you could
require that a robot leave the

[ : ovmmwm.nzmmmn&zvm

starting point and map out a
more complex pattern before

D e e e o e e o e o o o s e -

table contains no information regarding half- or full-
stepping; the step type must be set elsewhere. The
entry shown will move each motor exactly 2200
steps, but obvicusly a half-stepping robot will only
travel half as far as a full-stepping robot. The last
two entries contain previously defined constants
that control the direction of motion.

Despite its simplicity, this table scheme can
prove very flexible. For example, you can use it to
incorporate ramping by including a couple of
entries with only three or four steps each, but with
decreasing step delays. | have written an SBasic
library for stepper motors built around this table
concept, and made it available on my Web site.
Feel free to build on my original code, adding
features you think necessary.

One change you might include would add the
option of disabling the motors for a fixed delay.
Disabling the motors removes the current from the
coils, dramatically reducing current drain from your
battery. Such a feature might be handy if your robot
needed to execute several sequences with long
delays between them.

You will need to alter my step count values,
based on the diameter of the wheels you put on
your robot. The math for calculating the basic move
and turn functions is straightforward, though you
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reaching the ending point. A
pair of marked points, perhaps about a meter apart,
could serve as pylons. Robots could be required to
navigate either an ellipse or a figure-8 around these
pylons before heading for the ending point.
Obviously, the coordinates of the two pylons would
have to be announced prior to the event.

Another option would involve a tour of several
different marked points, visiting each point in a
predetermined order. The robot wouldn't
necessarily have to hit each point exactly, but
might have to pause and announce, using lights or
beeper, that it “knows” it has reached a waypoint
before proceeding on. As above, the coordinates of
each waypoint and its order in the visit sequence
would be announced prior to competition.

Or you could offer a variation geared for the
more artistic robot builders. A robot would
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pen onto the
arena'’s surface, which would now be covered with
a large sheet of paper. This essentially turns the
robot into a movable plotter head, allowing your
software to trace out complex designs. This event
would place a premium on careful design and
artistic creation, and should be a real crowd-pleaser.

Carried one step further (sorry about that), two
or more robots could work together as a team,
tracing out intricate patterns around each other on
the arena floor. After a specified amount of time,
each would have to find its way back to the proper
ending point, with the judges scoring on both
artistic merit and precision.

The dead-reckoning robot, with its premium on
precision mechanics and software, opens up new
possibilities and makes a great showcase for your
skills. While I'm sure you enjoy building behavior-
based robots as much as | do, take the time to build
one of these stepper-motor machines. | think you'll
like the new opportunities it presents.

Wowser Web Site

Kevin Ross, president of the Seattle Robotics
Society, has set up a first-rate Robot Builder's Page.
This site, attached to his home page, is actually an
extensive HTML article on building a small robopet
using a BOTBoard and one of Marvin Green's
plastic, two-tiered bases. Links within this document
describe vital subelements, such as how to modify
an R/C servo so it goes round and round instead of
just back and forth. Kevin also has included many
beautiful, high-quality photos of his construction
techniques. The photos in the servo modification
section are super, and really add to the textual
instructions.

Kevin's RoboGuide, as he calls it, is an
expanding work and will doubtless mutate as his
time and inclinations allow. Check in now and then
on what | know will become a much-visited robotics
site. You can reach Kevin's home page at:
www.nwlink.com/~kevinro NV

be placed at the starting point, then given up
to two minutes te go anywhere on the arena,
in whatever path it chooses, before returning
to the starting point. A panel of judges
would assign a numeric score to the artistic
value and the difficulty of the “floor
exercise” performed. The average of this
score, added to an accuracy value based on
how precisely the robot returned to the
starting point, would determine the robot’s

othell, WA 9801
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ADD ONS (PAN)

Stealth 1000-P

QUANTITY: 10 20 50
$45 $39 CALL

Pio. Super (6350 or below) .....$58 $52 CALL

M80.........c0ivhiin..... 955 $49 CALL

QUANTITY: 10
Universal (replaces Boss 1, 2, & 3)...$185 $180

Pioneer (6350 or below) ...........$145 $135 |

Tel: (702) 893-6201

Write in 177 on Reader Service Card.

Write in 120 on Reader Service Card.




| PLANS - KITS ~ SCHEMATICS cont. x|

CARL'S ELECTRONICS. Everything you
ever wanted to know, but were afraid to ask.
Cable descrambling, electronic plans and
kits, and other cool stuff. Come check us out
at http://electronickits.com or call 508-534-
313)7 for more information (9am-1pm east-
em).

PROTOTYPES OR large runs. PCBs, wave
soldering, cabinets and other metal parts, silk
screen printing, plastic injection, xformer/coil
winding, etc. Assembly, wiring. Very low
prices! Twin plant in Mexico. We ship to your
door. V&V. Ph. 713-537-7518 Fax 011-525-
361-5996.

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,

HEATH COMPANY is selling photocopies of
most Heathkit manuals. Only authorized
source for copyright manuals. Phone: 616-
925-5899, 8-4 ET.

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

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

NC-PCB mini drill: New. Convert your Dremel
drill press to CNC. Plans $25. Hardware kit is
available for $175. Low cost motion con-
trollers. See http://www.seanet.com/~dmauch
for info or call 206-487-0013. Camtronics
Inc., 18230 130th PI. NE, Bothell, WA 98011-
3118.

VHF POWER AMPLIFIER

BROADCAST FARTHER! 75-110MHz ampli-
fier connects to stereo transmitters. Produces
2-15 watts. Requires 50-150mW drive.
Complete plans with part source and antenna

MINIATURE TRANSMITTERS! All types!
Low to hl%h power! Also voice activated
switches! Telephone recording switches! 16
level voice changer plus complete plans on
RF power amplifiers! Send $2 for information,
refundable on first order. PARSEC
Electronics, PO Box 34594, Phoenix, AZ
B85067-4594.

MILITARY COMPONENTS wanted.

Capacitors, resistors, diodes, transistors,

semiconductors, ICs. Electronic Material

gédl.éstries, 818-842-5953, FAX: 818-845-
13.

COMPLETE MODIFICATION kit to upgrade
GE Superadio with 3 sidebands and IF mod,
$70. 1-800-944-0630.

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

ey L
b

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.

BUILD A radar jammer out of your old radar
detector. No electronic knowledge needed.
Call 24 hr. for easy step-by-step plans.
“GUARANTEED." New from “Image Master
Publishing" 1-800-295-0953.

QUALITY KITS. Electronic project kits for
assembly. Please call for free catalog 1-888-
GO-4-KITS, or check out www.gkits.com

RING-IT! Phoneline Simulator Kit. Authentic
dial tone, busy signals, 20Hz ringing. Easily
tests or demonstrates phones, voice mail,
modems, fax, etc. Deluxe kit $149. Includes
PCB, all electronic parts, microcontroller,
documentation. Custom enclosure $34.95.
Shipping $6.50. Major credit cards, money
order. Digital Products Company, 134
Windstar Cir., Folsom, CA 95630, 916-985-
7219, Fax 916-985-8460, E-Mail: DigProd@
aol.com

SCHEMATICS AND DOCUMENTATION for
remote control miniature encoded RF and IR
transmitter and receiver boards. $5 Inventive
Solutions, PO Box 8, Stratford, NY 13470. E-
Mail: invent@klink.net

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,
MI 48066-0509.

information only $14 + $2 S&H. Prog ive
Concepts, PO Box 586, Streamwood, IL
60107, 630-736-9822.

2800+ SCHEMATICS reverse engineered,
drawn, and sorted into 22 catalogs, a list of
which you can obtain for 4 STAMPS. Also
included, some abysmally worthless propa-
ganda to ruin your day. In lieu of stamps, you
can call and be further annoyed! BOMARC
SERVICES, Box 1113, Casper, WY 82602.
307-234-3488.

WANTED: HEATHKIT IP-2717A HV power
supply. Call Bill 612-496-1684 evenings.

MANUALS/SCHEMATICS WANTED

MANUALS WANTED for amateur, audio, test
equipment, TV, VCR. A.G. Tannenbaum, Box
386, Ambler, PA 18002. 215-540-8055, FAX
215-540-8327.

=

LOW COST INDOOR RADIO CON-
TROLLED BLIMP available for Christmas,
$69.95. The 3' radio-controlled flying saucer
blimp comes ready to fly with radio control
unit needs batteries and 4 cubic feet of heli-
um, West Coast Blimps, 713 Cottonwood Dr.,
Ridgecrest, CA 93555. 619-375-2108.

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.

WANTED: COLLINS Radio Company litera-
ture. Jim Stitzinger, 805-259-2011, FAX 805-
259-3830.

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

WANTED: DIAGRAMS for radio frequency

heating equipment. Induction, dielectric, plas-

tic, microwave. YOUNGSON's, INC., 6701

glzezimse Ave., Louisville, KY 40216, 502-448-
8.

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.

~ Closing Date
For Next Issue — Novemberwth

TEL: 405-631-5153

WHITE-STAR ELECTRONICS
FAX: 405-631-4788

CONNVERTERS: ... masnarnvanss
Re R s
ew, Panasonic TZPC 145
DQN 5 (2 or 3) (unmodified
DRZ-3 PJ (unmodified) 70 Channel Plain ....
DRX-3 PJ (unmodified) 60 Channel Plain....

Call for FREE catalog.
405-631-5153

REMOTE CONTROL

Jerrold Re laccs 400/450/550.....4.95
Scientific Atlanta: 075/175/475....4.95
8600: On screen display ............... 7.50
Pioneer: BR 81,82 ............... 4.95
Panasonic: Call for model # .........
AT 111 1oL | R — .4.95
Tocom: 5503-VIP, 5503-A ........ .7.00
Universal: 4 in 1 RfM errrrrer s )

amper-Bit tools: (10-lot)
Jerr d compatible bits:

1/4" Stacom Bit................$8.00
Oval Round D 0.00
Torx Bit:

W LT 1 b e s e o $8.00
Zenith T-10,T-15 .. ..$8.00
Pioneer T-20.......coiuceeemmen $8.00
Scientific Atlanta T-20 .....$8.00

Pio 63XX Oval...............$20.00
Bit Driver Handle..............$4.00

we can locate for you.

Specializing in large quantities.

Call for FREE catalog.

wn
83388838°

NOVR A A R

Call for Oak, Hamlm Regal-83 Regency,
Texscan, and all others.

We carry most remote hand units. If you don’t find the one you're looking for,

HOURS: Monday thru Friday 9 am to 5 pm Central Time.

100+
4.25
425
6.50
4.25
6.50
4.25
6.25
6.50

Write in 114 on Reader Service Card.

ALL FOR ONLY $99.95 + sippng & sales fox.

7147 University Avenue ® La Mesa, (A 91941

Street Smart Security » (619) 462-1167
Send, Fox or Call Order In - Use Credit Card or Check. Fox (619) 462-0652

Write in 191 on Reader Service Card.
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MISC. ELECTRONICS FOR SALE

PANASONIC TU-1000X Teletext NABTS
decoder. NEW w/remote. Only $29. 1-800-
B37-2851.

HOME AUTOMATION & computer control:
Two-way IR, Two-way X-10, & hardwire.
Control devices from serial computer link or
stand-alone operation. Call for free catalog.
CompCo, 423-436-5189.

BELDEN COAX RGS59/0 75 ohms. 11 new
1,000 ft. rolls. $39/roll. 3-wire 12AWG black
extension cords, molded plugs, $77 list. Sale
$25. Scott's Electronic Surplus 310-491-
3181. Fax 310-491-3182.

PANASONIC TU-1000X Teletext NABTS
decoder. NEW w/remote. Only $29. 1-800-
837-2851.

PROTOTYPES OR large runs. PCBs, wave
soldering, cabinets and other metal parts, silk
screen printing, plastic injection, xformer/coil
winding, etc. Assembly, wiring. Very low
prices! Twin plant in Mexico. We ship to your
door. V&V. Ph. 713-537-7518 Fax 011-525-
361-5996.

PHAZER RADAR/LASER JAMMER
COMBO. Jams all police radar. No more tick-
ets or manufacturer pays them! 3-yr warranty.
30-day money back guarantee, $180 com-
plete. MO/Visa/MC/COD. Kortesis Marketing,
Box 460543, Aurcra, CO 80046. 303-548-
3995, FAX 303-699-6660.

HIGH QUALITY TOOLS AND STAINLESS
STEEL HARDWARE. European and
American screwdrivers, nutdrivers, pliers, hex
keys, balldrivers, and much more! Wiha,
Bondhus, and Knipex! Stainless cap screws,
machine screws, nuts, washers, U-bolts, and
eyes. Free catalog. Robert Mink Import-
Export, Box 6437V, Fair Haven, NJ 07704.
Telephone or fax 908-758-8388.

SHRINK TUBE BONANZA more than 25,000
ft., sizes 1/16 to 1-1/2" mostly TEFLON and
KYNAR. Govt. cost over $45,000, going for
10 to 20% with free shipping on orders over
$50. Call Stephen 310-867-2654.

TUBES, NEW, unused. Send self-addressed,
stamped envelope for list. Fala Electronics,
Box 1376-3, Milwaukee, WI 53201.

Synthesized
FM Stereo |

Transmitter ||

Micr conirolled for easy ireq
programming DlPsww'Bs no drift, your signal i
solid all the time - just like the commercial stations. Audio quali
is excellent, connecl lo the line of any CD player, l.ape
deck or mike mixer and you're on-

-25; n‘mr

25 lo cover the whole isl
New, i clean hm'l-lreennsonaﬂmfl?\’l)(‘,w
120 VAC. Kit comes complete with case set, whip antenna, 120
vACpoworadapier easy one evening amrrblg
ﬂlﬁ.m Stereo Transmitter Kit. ... .. .. §120.95

o air. Fnéem
B e T R

Super Pro FM Stereo
Radio Transmitter

Tunable FM
Stereo
Transmitter

A lower cost to our

Offers great value, tunable over
band, plenty of
lining aspects

transmitters.
 88-108 MHz FM broadcast
and our manual goes into great detail out-
and the FCC rules
a'ldragulam(:ameclsio cassetie deck, CD player or
rme!and re on-the-air, you'll be amazed af the exceptional
quug Runs on internal SV battery or external power from
510 15 VDC, or optional 120 VAC Add our matching
case and whip antenna set for a nice ished look,

we've packed into the FM-100. Set
Upﬂ)omtreqbu!lonsammeb-uLED
Mresnpmlw Iillumgv‘algrvesgmal
C .,Jmﬂ”ﬁ“mmmm
IM lers maxmum plll'l'.‘l'll!
mﬁga’m modulation, LED bargr 1y

offers all these features at this price! |udessha looking
metal cabinet, whip antenna and 120 volt AC adapter. Alsoruns
on 12 volis DE.
Wemmanghmwewmomummﬂfhafs
!uﬂyassenﬂedmhmewrfa{ IF power, for miles of program
verage. Theexpodversvoncanprwbesmppedoumrrm

RF Power
Booster
Amplifier

Add some serious muscle to boost power up fo 1
Uanmla;mqua:nymngemm I-tzlnovanl)(:ﬂlﬂ{z!

g6 as a lal for generalors, plus loreign users
mmwﬂluwmmolgmﬁ 80 frans-
mitlers, providing radio service thr an entire lown. Power

required: 12 1o 15 volts DC at gmnotSBdBallDMHz,
10 d8 at 1000 MHz. For a neat, professionally finished look. add
the optional maiching case sel.

LPA-1, Power Booster Amplifier Kit.. . .

CLPA, Maiching Case Set for LPA-1 Kit.

LPA-1WT, Fully Wired LPA-1 with Case ...

USA or within the US if by a signed that
the unit will be exported.

FM-100, Professional FM Stereo Transmitter Kit ....... $299.95
FM-100WT, Fully Wired High Power FM-100. .......... $429.95

' Mini-Peeper
Micro Video
Camera

ly asse

CCDTVcamﬂ'asza

of an ice cube! Provides excellent pictures in low light (2 lux), or
mwrlﬂlmﬂwmmlomwlmem
mmmmaumummlm

build it into a smoke detector, wall
Exadsamecammmalsh Imkde!aclwe

bwﬂm‘:?andwes%had&sl‘or
easrhook to VCRs, TVs or cable runs. Power 59
1o 14 VDC 1w&ﬂmm3&1mmmﬂm
manual conlains on mounting and disguising ini-
Peaper along with info on adding one of our TV Transmitter kits
(such as the MTV-7 unit below) for wireless transmissionl
MP-1, Wide Angle Lens CCD TV Camera Outfit §169.95
§189.95

MP-1PH, Pin-Hole Lens CCD TV Camera Outfit.

Descrambler
Scrambler

Decode all that gibberish! This is the
popular descrambler / scrambler that

msmmmlsam

ured for any use: mike, line
Alsumnﬂm:mmlotalpma;ag

radio, full duplex operation - scramble and unscramble al the

Micro FM

Wireless Mike

World's smallest FM transmitter. Size of a sugar cube! Uses

SMT (Surface Mount Technology) devices and mini electret con-
denser microphane, even the battery is included. We give you
two completa sets of SMT parts to allow for any emors or
mﬁmnmmmrmwwem T parts lo
Audio quality and pick-up is unbelievable, trans-
rg?e 10 300 fest, tunable to @ in standard
FMband to1 MI-ILTJ'B‘N:.W'MG’
M5 Micro FM Wireless Mike Kit. . .... ., o o0 $1995

same time. Easy to build, all complex circuitry contained in new
custom ASIC chip for clear, clean audio. Runs on 9 to 15VDC,

y ooy b ;
:pm mmwﬂ%{mmwmawm
SS-T0A, Speech Descrambler/Scrambler Kit ..

Tone-Grabber
Touch Tone
Decoder /

Crystal
Controlled
Wireless
Mike

Super il dit o, ot afcted

z::ioms@um‘mw

Cf}'SB“lWl

e, metal or
in the 2 meter Ham

anywhere in

haihgng frequency
matmowou range-crystals cost only five or six dollars.
Sensitive electrel condensor mike s

codes, anywher
lones are used, your TG-1 will decode and store any number it
hears. A simple hook-up to any radio speaker or line is all
msmmsmuﬁﬁlm:g;n“ |°"rI:Jeal

[TICTOPrOCESSON, al vi

speedeZSqutmvﬁaubmmqs:omsmfaaas
years - even with the power tumed off, and an 8 digit LED display
allwsroulusaulhoummnwmry amakeltsasy
to pick out numbers and codes, a dash is inserted between any
morsalofnmmh1mﬁemdedmm2m«k

apart. TheTG-In.nsImmaw?tolﬁvnnDCPuwar
both voltage reguiated and nllhel.ihithBn
stability. For stand-alone use add our case setfor a

ks up
in a room and transmit up to l.fdmpi.ec Puweradsyholzmam
s}f?'dwm batteries which are included. Uses the latest in
surface mount parts and we even include a few exiras in
case you sneeze and loose a part!

Fk6, Crystal Controlled FM Wireless Mike Kit ...

... $39.95
- $63.95

all for our Free Catalog !
100 November 1996/Nuts & Volts Magazine

rrnmng
[ finished project. We have a TG-1 connecled
l'eteamenamaﬂaaory on the FM radio. It's fun 1o see the
mmenmmmmedahdmmemmgraﬁn show!
Although the TG-1 requires less than to assemble
{andnshmtuwldloo':moﬂarmﬂslhﬂywedammwﬂ

MicroStation
Synthesized

UHF TV
Transmitter
Now you can be in the same league as James Bond. This

!:ana’.mllerrasosn'nalilﬁalllcamlrlu'rtc:apat:kmI ettes -
even inciuding a CCD TV camera and battery! airplane
enthusiasts put the MTV-7A inlo ail for a dynamite view

Irom the cockpit, and the MTV-7A is the Iransmitter ol choice for
balioon launches. Transmitter Iealuressynmesued cryslalcon-
trolled operation for drift-free transmission of both audio and
vldeomynurchmeolrmquemas Sianda:dlmFTVChamsl
52 (which should only be the USA to avoid vio-
IamgFocrules]mﬂszﬁumusllﬁmmwﬂma’e:n
the amateur ham bands. Thg:GBQSMHzmmslhenm
Rrﬂ%eof able lo be received on a regular ‘cable-
ready’ mlmm Cable channel 68, or use our ATV-74
conventer and receive it on regular TV channel 3, The 911.25
MHz unit is suited for bons where receplion on a regular
TV is nol desired, an ATV-79 must be used for operation,
MW?AsoutputpwsairmsllOﬂmWsolmmn range
enxmmme—oi-s@( which can mean many miles! The
accepls standard black and white or color video and
has its own, on-board, sensitive electret micorphone. The MTV-
TAEaviﬂaHennknrormoerymmdmdwsm Since the
latest in SMT (Surface Mount Technology) is used to provide for
the smallest size, the kit version is recommended for
axperienced only, Runs on 12 VDC @ 150 mA and
includes a regulated power source for a CCD camera.

MTV-7A, UHF TV Channel 52 Transmitter Kit.......... §159.95
MTV-TAWT, Fully Wired Channel 52 Transmitter ... $240.95
MTV-7A4, 439.25 MHz TV Transmitter Kit............. §159.95

MTV-TA4WT, Fully Wired 439.25 Mz Transmitter ..., .. $248.95
MTV-7A8, 911,25 MHz TV Transmifter K. ...
MTV-TASWT, Fully Wired 911,25 MHz Transmitter .. ...
ATV-74, 439.25 MHz Converter Kil...............
ATV-TAWT, Fully Wired 439.25 MHz Converter. .

ATV-79, 91125 MHz ConverterKit ............ 1
ATV-TOWT, Fully Wired 911.25 MHz Converter.........

RAMSEY ELECTRONICS, INC.
793 Canning Parkway
Victor, NY 14564

1-800-446-2295

Order Toll-fre

Technical Info, Order Status
Call Factory direct: r?fb‘) 924-4560

mmm.&admmum,e-ammom.nm
pleased, retum in original form for refund. Add $4.95 for shipping, han-

diing and insurance. Orders under $20, add $3.00. NY residents add 7%
sales tax. Somy, no CODs. Foreign orders, add 20% for surface mail or

use credil card and specify shipping method.

CLOSEOUT ITEMS from BNF. Blinking
LEDs. Stop lite kit blinking, red, yellow, green
LEDs, reqs 6VDC $3, $10/4. Ni-cad battery
charger/rejuvenator kit $7.77, $20/3. Alarm
indicator kit 2 LEDs steady, blinking $2,
$10/6. Letter sign kit 1" letters 40 LEDs some
blinking, $15, $40/3. Wind speed indicator kit
$5, $13/3. Jacobs Ladder 25K voltage kit
$19, $55/3. Fan/motor speed control $3,
$10/4, 2-1/2" IC 1-1/2°D. Solder pot $3,
$13/3. Voice/sound activated switch modu.
$1. Components by the foot asst'ed, $1/10",
500 pts. 2 speed sw. molor/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, 14550 UART $1.50.
Send SASE for flyer. BNFE, Rte.1S,
Peabody, MA 01960, WWW.BNFE.COM
V508-536-2000, F508-536-7400. Estab.
1964.

SPECIAL SALE: Handheld DMM, 3.5 digit,
0.5" LCD, w/transistor/diode tester sckt.=
$22.95 ea. PC board carbide drills=$0.30 ea,
Switching power supply: In:120/240 VAC Out:
9VDC @ 5.6A=%$14.95 ea. Gold plated dual
5-way binding post=$2.25 ea. Gold plated
RCA phono jack, chassis mt.=$1 ea. (2 for
$1.65). Adjustable pos. or neg. voltage reg.
IC output from 1.2 to 32VDC @ 3 amps. TO-
3 case=%1.75 ea. (5+ $1.25 ea.). Contactor:
Coll: 120V 50/60 Hz. Contacts: 30A @
120VAC res. SPST N/O=$5.95 ea. Power
transistors: Motorola #MJ15024 NPN or
#MJ15025 PNP, 250V/250 watt, TO-3
case=$1.75 ea. (10+ $1.25 ea.). Toshiba
#25C3281 NPN 200V/150 watt, TO-3PBL
case=%$1.50 ea. (10+ $1.25 ea.). Motorola
#MTP50NOSE power MOS-FET 50 amp/50V.
TO-220AB case=$1.55 ea. (10+ $1.15 ea.).
Some supplies limited. We carry many other
electronic parts. Callfax/send for free flyer.
We ship UPS ground. Large qty. discounts.
Hoffman Industries, 853 Dundee Ave., Eigin,
IL 60120. Ph: 847-622-8201, Fax 847-622-
8202.

MILITARY TRANSISTORS & DIODES &
INTEGRATED CIRCUITS WANTED. ELEC-
TRONIC MATERIAL INDUSTRIES 818-842-
3539, FAX 818-845-3613.

RADAR GUNS: MPH Industries, model K-55.
Displays your speed & target speed. Comes
w/case & instructions. Only $300. 1-800-539-
2859,

DESOLDERING STATIONS: $150-$250, sol-
dering stations $35-$150, solder pot $65, hot
tweezers $50, hot air $250, electric wire strip-
per $25, above used refurbished guaranteed
pro quality. Jim 310-515-2058 leave # mes-
sage.

S~

SOLAR-POWERED FAN HAT. Baseball type
hat with solar powered fan. Great for sports
fans, goifers, 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-
B800-377-2023, FAX 714-993-6216.

SOLAR KING'S many millions of dollars of
solar panels in stock. Solar panels: Credit
card solar panel. Credit card size & plastic
8VCD .03 amp panel, may be combined for
many voltages & current applications, $5,
$25/5: 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. Cat'l
SASE. BNFE, Rte. 1S, Peabody, MA 01960.
WWW.BNFE.COM V508-536-2000, F508-
536-7400. Estab. 1964.

ELECTRONIC ASSEMBLY MACHINERY.
We buy and sell assembly machinery includ-
ing solder machines and board cleaners,
insertion machines and lead formers. Petlock
Inc., Rialto, CA. 909-877-8900, FAX 809-877-
8902.

Write in 207 on Reader Service Card,



TEK PB022/34 current probe amplifier $45.
TEK P6451 date acquistion probe w/manual
$85. TEK 6047, 6056, 6105, 6106 probes
$16.50 each. New TEK 2465 scope ser. man-
uals $18.50 each. AUTEK P27 sampling
probes w/manuals $35 each. FLUKE 7405A
oper. aid $25. TRACOR 599K VLF/LF track-
ing receiver 3Hz to 99.95KHz 1939 channels
with manual $250. BELL Mod. 120
Gaussmeter $65. Heathkit CR1 crystal
receiver w/phones $45. Bourns 20G linear
accelometers $12.50 each. NORDEN USAF
type C1 autopilot vertical flight gyro $175.
HEATH HR-20 receiver $75, B&K 1050 tele-

18" FLOW solder machine, Hollis Mark II,
computerized, finger-type. Auto fluxer &
recorder. Halon fire ext. system. Asking
$6,500. So Cal 619-736-4411.

CAN | get information on a Honeywell WCU
485 vertical gyroscope circa 19707 It oper-
ates on 400Hz power supply. Joseph
Rayzak, 77 Combes Ave., Hicksville, NY
11801.

200 WATT DC to AC inverter. Great for RVs.
NEW. $69. 1-800-837-2851.

MISC. ELECTRONICS WANTED

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: TUBE HiFi, Tube theater/commer-
cial amps, speakers etc. Corner
speakers/coaxials/triaxials. Old guitars & gui-
tar amps. Altec, Mcintosh, Marantz, Western
Electric, Scott, Fisher, Dynaco, Electrovoice,
Jensen, Gibson, Fender, Vox etc. Sonny
Goldson, 1413 Magnolia Ln., Midwest City,
OK 73110. 405-737-3312. FAX 405-737-
3355.

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

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

5 DEC compatibles, and Computer Output WANTED: MILITARY "MILES" systems.
pn""“ a{‘:‘gﬁgﬂﬂ%"‘“q‘ sggguggg If:eldl TJ}' 3 classified ad in Nuts & Microfilm (COM) units. Please call for a quote  Parts, transmitters, receivers, helmet and
g ones s no pa’fi $140 pai %‘ﬁ’ Vo. fts.ﬂleyre inemensive and or fax us your equipment list. We buy, sell,  chest sensors, test sets, manuals, etc. BPB
sp’::‘:;’ gyr S Oflz‘;": :r’,‘.l'tsms oﬁglri: ode [l ' Deta:ls on page 120. and trade. KEYWAYS, INC., 513-847-2300  Assoc., 1977 High St., Longwood, FL 32750.
inatructroRraph $35. OId Fairohild A10-A Alf Y WW* pag OR fax 513-B47-2350. 407-330-3408, FAX 407-330-3498.

Force sextant $85. HH Scott Type 222C
amplifier $39. Cambridge pen type dosime-
ters (7) with charger, all $150. TEK 7504 no y N
plug-ins $145. GBC ELECTRONICS, 126 f—m87 MM M8 — — 8 ——————— e o o o o o e e — — —
Birch, Blountville, TN 37617. Ph 423-323- 3300 MFD 450VDC CAPACITOR I" LIGHTED HEADSET T
2976. $14.50
RAMMCOMKAL cable, 50074100, doih- A great item for tube amps, 83'8 | M;‘;’;';:JER |
ered. 2000’ asonville. Sample $3. ELECTRONICS, IN i
Send check to: William Miller, Box 201, hig:" vc::_uge power supglies, R SO e B | I
Jasonville, IN 47438. elc., I: ?egg ;t:[-)(;c or - (314)427-6116 I A great new item, this Is a I
PCB Design software. Free unrestricted trial. measures 4.5" x 2-3/ 1a, Wi 9222 CHESAPEAKE DR. * SAN DIEGO, CA 82123 hands-free way to see little |
Schematic, Autorouter, SMDs, Gerber, etc. 2 screw terminal contacts and (619)279-6802 tiny parts as you work on them without having
Why pay more? http:/www.bestproto.com/ftp a base lug for mounting or 2525 FEDERAL BLVD. * DENVER, cO8o211 | 1o be & contortion artist with a soldering iron! |
site (303)458-5444 I The headband style magnifier features bright I
ELECTRON TUBES: All types bought and b il MAR. ORCERE cou. SOeEER e din Jl?&qlsilgm o g i |
gotd. Daily Electronics, B-6 10914 NE 39th WEB sums:'cvgstr UAS ON 'l‘ugo!;l‘mﬂn‘rz FAX ORDERS (314)427-3147 | clutching a flashlight under your chin! The |

t., Vancouver, WA 98682. 1-800-346-6667, WWWw TEWAYELEX. velcro adjustable headband fits comfortably
360-896-5476 FAX. = - around your head, and the "goggles” pull
T ey (opy -iron -_etch PC BOARDS 1-2-3 E_ASY with '_rec 200 FII.IM 1 | dmnove,;wyoureyesformymw p'tr'he |
0.08A $5, 126" 1 g\';“""zps :;?2 }f o5 7 B\ 1] copy circuit pattern on TEC-200 film using any plain paper copier | visor has a built-in 1.8X lens pius a flip-down |
0.1A $1ﬁ'crysl§11 $5 ship plus CA tax. Dalias 2] iron film on to copper clad board ﬁi b ozl ey bt e
pba 611927, Ss:m Jose, CA 95161. |::\,r|: 510: 3] peel off film and etch 5 sheets, 8-12" x 117 $4.95 [ I magnification power up to 4.8 times! I
742-8909. \_ instructions included ) J L — -
NIM BINS, back-plains, amplifiers, high volt- : TELEPHONE KIT $19.95
ggeop:ete;:;igg?o ﬁ'tgofs Og';:'f}gg-h;ﬂ'gfx That's right, it says TELEPHONE KIT ! You can build your
sttt iar T own clear telephone with Sashmg neon Iingms and redial

system just under twenty bucks!! The clear plastic case
PROXIMITY SWITCHES and magnetic pick- allows you to show off your circuit wizardry, and the kit
ups, 3,000, assorted, still in factory packag- provides you with a working phone that features last number
;_:‘agv-eclfg'o‘:““ offers. 201-664-7799. Do not automatic redial, flashing neon lights whefn ringing, a:{nd a
- mute button (if only they could put one of those on Aunt Iarwi‘lh

POTS, ALLEN Bradley type “J° 50K audio or Joan!) Kit comes complete with all parts (9 volt battery not
100K lin., aluminum knobs incl. $4 ea. Roger included), and is surprisingly easy to build! Phone hangs up on any flat

619-329-4404.

GENERAL SCANNING G120 scanners for
sale $350 ea. Very little use. New 35mW red
HeNe $1,800 w/supply. Laser Max card and
software $900. Beam Fan effect $595. Data
Systems, Box B0586, Austin, TX 78758.
www.datas.com/laser

GREAT PARTS and prices. Send $3 for our
986-page catalog. Hardware, caps, surface
mount parts. We pay shipping. Visa & MC.
Phone/FAX 702-795-7151. Star-Tronics, Box
98102, Las Vegas, NV 89193,

surface (or hang it on the wall, it comes with a wall cradle!l), looks
professional with convenient touch button key pad, and a great set of
instructions covering basic theory of operation, how to put the kit
together, and appropriate schematic diagrams.

VIRTUAL REALITY

COLOR VIDEO HEADSET WITH AUDIO AND

MOTION SENSOR $65.00
disturbing anyonel This video viewing system
con watch (ond hear) ogram on
memlzamd Ofc%eulf Is not like the picture on that 12§b¢gmot
sports t can unohd\ in mies see
wummﬂwmmﬁn@h shzuj!

video g
N'E? w‘gegn Genesls

haods-tﬁ'hm both oudio

Designed games, the
and motlon sensing copabllities. Generally speoklng,ugls Is ideal for racing, fllght, and tank

for use with many Super

simulators with a first person or rear view with on

ATTN: TELECOM transmission engineers.
For sale: HP AC voltmeter model 4038 1mw,
600 ohm. $100 OBO. 714-494-0072.

ANAHEIM WIRE PRODUCTS. DISTRIBU-
TOR OF ELECTRICAL WIRE AND CABLE
since 1973. Items available from our stock:
Hook up wire, Automotive primary wire, GXL,
SXL, Plenum cable, Teflon wire, Multi-con-
ductor cable, Irradiated PVC, SO-CORD, Mil-
Spec wire, Building wire, Welding cable,
Battery cable, Telephone wire, Shrink tubing,
Cable ties, Connectors. If interested, please
call 1-800-626-7540, FAX: 714-771-5043.
Visa/MC.

System features volume control, sensitivity control, btlghtnes control, I:In:::’:hud aswellasa
reset button ond mode switches to select your application.
Composlite video headset system Includes headset, tracking tube (for motion sensing), AC
adapter, Super NES cable ussembll‘l md Genesls cable assembly. A pinout Is also Iincduded
'NCR viewlng.
127 THERMOCOUF’LES PELTIER JUNCTIONS
O The peltier junction ie 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 boll
depending on polarity of applied voltage. Ideal for applications from 3-12 VDC -
- grab a battery and let your imagination run wildl
DOCUMENTATION INCLUDEDIII
$20.00 (approximately 1.17'x1.17"x.12")
$29.50 (approximately 1.56"x1.56"%.15"

Small Peltier Junction
Large Peltier Junction

roudng'" ‘ﬁ';ﬁm'" :E"&'mi S

Irecord your message (upto 12 seconds long), tum

$7.50
Much lighter than am am |

box with mu]lr
1|ny radio (1.5"x1.06"x0. 33‘? hos |
seek button, reset control
an on/off switch. Personal l
||sfemngxha.s never sounded |
better| Ideal for ballgames,
studyhall, and workouts.” Battery ||
cnd mgge? shfle eorphms included.

'Stnu out of that refrigerator I*,
*Watch your stepl® ... The possibill-
ties are mlndﬂbogglng with this
talking motion detector, You speak Into it to

the unit on, and Instantly your volce (or your
mother-in-laws) reminds mymmmnlw
thot you were expectl
changed with the ﬂlggofo switch. Uses 4 AR
batterles (not Included), or an extemnal power
(bullt-In jock). May be used Indupmdenliq
(80 db output) or with an amplified spoolwr to
blast throughout the

Active Filter Cookbook $28.95
The Seventeenth edition of this classic best seller is a must have for your
library. Active filters (combinations of op-amps, resistors, and capacitors
which quickly and convenlently replace traditional lowpass, bandpass, and I
highy filtars) offer advantages like low cost, easy tuning, isolation, field
Insensitivity, small size and simple design, The book covers everything from
basics of active filters and ational amplifiers to actual working circuits,
ready-to-use design tables, first. and second-order lowpass, bandpass, and
highy networks, tuning and real world apg:{cau'ona Also includes
segments zeroing in on the Sallen-Key, Multiple k, and State Variable
designe. A great book from Don Lancaster, 240 pages.

g — T A S

By the same people who brought you the pocketref and pocket peref,

o megaref features over 280

many indusirial, professional, student, and home applications. This

user friendly softwars has conversion fables with over 3200 fastors,

includes an auto-cale feature to do conversoing nhlnfinll, hat 2
full feature periodic table of the slements, a calondar, frig fu

calealator, USA state information tables, temperatare conversion
data, and much morel Requires DOS 2.25 or higher.

megaref $39 95

ta tables of vital information for

netion

)

Write in 189 on Reader Service Card.
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PRIME ELECTRONIC COMPONENTS, INC.

150 West Industry Court, Deer Park, NY 11729

@

516-254-0101 -

EPROM & CPU/MPUs SOCKET PULLS
Math-Coproccessor & CPU

8087-1... . 51995 .. 5650
B0287XL. . . 51995 ..8595
80386DX- 16. .95 $6.50
803875X-16 . 51496 .. 5895
B03875X .$17.95 .. 9995
BO3B7SX-25 $1996 BI82,........ .. 51395
B0387DX-20. $17.95 ... 5695
80387DX-25. . $2495 L, 51495
B04845X-25 row. ... 51495 . 51995
AMABSDX-33 pem . .. §17.95 . 52495
BO4BSDX-50 rom. .. .519.95 .§2005
B741........ .. 3395 59.95
8742..... .. 8495 51495
L A e o ey 5495
Mpmump‘-mw:-mam
Muwmwummtom
E

2618 .o rining o 5006
2716 ... .. 50.65
2732 $0.75
2764 $0.96
2764A $0.95
27C64 $1.25
27128 . $1.45
27128A .. 8145

$1.90

27256 .

NEW MICROSOFT
TWO-BUTTON PS/2 MOUSE

The old-style type, but old relicible. Nate: No software
Included with Mouse. MS PS/2 MoUse............. $19.95 Eq,

WALL PLUG WALL ADAPTERS
Input: 117 Vac 50/60 Hz Outputs Avallable.
VdC 200MQ......

9vdc 300Ma .
9Vdc 450Ma .

....51.50 Eq.
.52.50 Ea.

CHECK OUT OUR WEB SITE @ www.primelec.com

FAX 516-242-8995

NEW MOTOROLA FASTALK Il
14.4 FAX/MODEM

Brond new exiemnal 14.4 V.42bis Fax/Data modem. Can be
used with any porfable of deskiop computer with an open
external serial port. Includes integrated Fax soffware for
Windows and DOS. 120VAC & 220vVAC adapters included.
Cable not included. Note: A serial cable is needed to
comeclrnmem?csetupumnymcowpmar D89S to
DB25P. Fastalk Il 14.4... ...549.95 Ea.

USED ADAPTEC 1540A
ISA SCSI-2 CARDS
Pulled from working equipment. The Adaptec’s first
generation 15404 SCSI-2 I5A BUS card. Includes 2 Davice
50 Pin SCS! cable. mma)moﬁoppvamn
30-Day Guarantee. ADPTEK 1540A... ...S34.95 Ea.

NEW CYRIX FASMATH COPROCESSOR
CX-83D87-33-GP
New Cyrix FosMath coprocessors for B03860X 16-33 systems.
This FPU unit is used in place of Intel’s B0387DX16-33 part.
Oﬁgﬂdlypncedurﬁmm uﬁealSlO?&Ccsa 68 pin grid
amay. Cyfix CX-BIDB7-33GP..cc.ccrsessriens $1095E0.

MDRMUBCWNNMMWMM

NEW ALPS 2.88 MEG 3.5" FLOPPY DISK
DRIVE FOR 755 SERIES THINKPAD LAPTOP
New 2.88 Meg 3.5" floppy disk drive mir, by Alps for IBM
Thinkpods 755 Serles computers. This drive replaces the 1.44

driva by fransterring It info the original mounting brocket
(5 min.) ond it will be outo-detected when the computer is
starfed. Si.ppur‘rsmnANegmmbgstumds
TP755/2.88 (1BM P/N 1619718) .. -.959.95 EQ,

NEW 804865X-25
BABY MOTHERBOARDS
Supports up 1o 328 of RAM on-board.
256€X9/ 1Megx9/ AMegx9)/(BONS) 30 Pin fype SIMM
Five 16 Bit Slots and One B Bit Siof, AMI BIOS/Supports

USED 80 MEG 3.5"
SCSI HARD DISK DRIVE

Pulled from working equipment. 80 Meg SCS! Quantum P/N |

ProDrive 805. 30-0ay guarantee. 3-1/2°, 1/3 Height (1-5/8°).
Interfoce: SCSif2, 509"!
Quantum 805 SCS1.... ....549.95 EQ

NEW SQUARE EQUIPMENT FANS
116Vac 3.1 or 4.7
12 vdc 3.1° 014.?

PULLED 1 MEG X 9 70NS/80NS
30 PIN SIMM MODULES
hﬂadmdtestadlMeng?&wﬂmssMMrrmu\r
module. Great for upgrading older
Mmows?&(kﬁadmmufocm&ﬂtdmfvm)
30-Day Guarantee.

1 MEGX9-70 30P SIMM (3 chip)...
1 MEGX?-70 30P SIMM (9 chip)...
1 MEGX9-70 30P SIMM (3 chip)...
1 MEGX9-80 30P SIMM (9 chip)...
1 MEGX8-80 30P SIMM (8 chip)...
1 MEGX8-10 30P SIMM (B chip)..

NEW TEAC 1.44 MEG 3.5"
FLOPPY DISK DRIVE
New Standard 1.44 Meg 3.5° floppy disk drive.
Manufactured by Teac, Model #D-235HG. Face plate
color: Beige. Mphhtaﬂucacxx‘neclormmdph
power. FD-235HG Teac 1.44M...

MICROSOFT VISUAL FOXPRO PROGRAM
STANDARD EDITION ON CD-ROM

Mew Microsoft Visual FoxPro database program Version 3.0, Full, not

upgrode version for Windows 3.1 (16 bif, but runs on Win®5 o). A

full relational dotabase developmeant system. No manuok included,

ol documentation anline

Microsoft Visual FoxPro V3.0...........cceunnn......529.95 EQ.

NEW SEAGATE MEDALIST XE 540 MEG 3.5
ST-3660A (IDE) HARD DISK DRIVE
Seagate’s Medalist XE safies 540 Meg ST-3660A hord disk drive.
Voice coll octuator, thin fim heod, spindie speed 3811 RPM,
BmSec Acs time, 120K butfer. Full Cap. 1057 Cyc/16 heads/63
sectors, ST-3660A Seagate.. -3 124.95 EQ.

loodable hard diive porameers 720K/ 2Meg/1 44Meg/ 12Vdc 2-3/8
e o W
PN ABAROEME oo i T i $49.95 Ea Nﬂ/EwLASOOPPhY'IS Mﬁx
NEW NISCAN/GS PLUS OCR/ 5-1/4" half height Panasonic M# JU-455. Biock foce
256 GRAY SCALE SCANNER plates only. P/N: JU-ASS.....coccccnmmensiosssscssses $9.95Eq.
True 256 Scanner.
Rotoksion: 20a00DR e e NEW OEM/BUS TOASTER PCMCIA

SconWidth: 42In.  Scan Length: 11 In.
Interface: 16 Bit high speed (ISA) card, 64K SRAM. System
Requiraments: 286/386/486 PC Compatible
(16MH2),
Available 16-Bit Inferface siot,
Windows 3.1, 4 Meg RAM.
10 Meg of Available HD
space (Min.),
Moduse or Other pointing

davice.
Software Included: Picture Publisher LE3.1,
Software), Perceive Personal 2.1, (OCR Software)

DIRCIONMICE DU ..., s tvetsinent oot i tsstppmarsmmmreastibisi $49.95 Ea.

HIGH PERFORMANCE $CSI-2 ADAPTER CARD
Brand new OFM/Bus Tooster PCMCIA SCS-2 odapter card for
jportable computers, made by New Media Corp. This card
was manufoctured for alorge ec company and hos
its logo onit. but 1t s a full flunction product. Unit comes with
ASP! driver software only. You must have your socket senvice
software for your computer to use this product. Note: The Bus
Toaster cabla ends in a high density DBSO SCSI-2 connactor
You may need an adapter for your parficular needs.
OEM/Bus Toaster .$69.95 Ea.

USED 1.44 MEG FLOPPY DISK DRIVE
Pulied from equipment 1.44 Meg. 35" In
51/4" mounting bracket. 30 day guarantee. 5-1/4° halt
height off-white color face plate. Interface: 34 pin & 4 pin

power.
Sony MP-F17W-70D . ...519.95 Ea.

NEW TANDY SUPER VGA 1 MEG DRAM
(16-Bit ISA Bus Type)

This board is your basic super VGA video board with 1 meg of

DRAM type memory. ISA BUS TYPE.) Core Logic Chip:

WDS0C31-25-00:02. Resolution/Color: 640x480/256C,

mmrzwc 1024x768/256C. 1024x1024/16C. Note: Software
drivers included with board. Windows 3.1, VESA, Aulocod. efc

Tandy SVGA 26-4055 ........... irmisienssiins 1 SO EQ

NEW AE-2/T ETHERNET ADAPTER
MADE BY ARTSOFT

The AE-2/T Ethemet adapler & a natwork cord for thick Ethemet
and 108ASE-T cables. It is compatible with any Ethemet system
and is Novell NE2000 compiiont. Bus Type: ISA 8 of 16 bit. Data
Transfer: 10 MPS Progr:rmncblslmeﬂupr 2,3,4,5.6.7,10.&15
AE-2/T5.0 ISA Adapter.... 52495 EQ.

NEW EXTERNAL 3- If2'
FLOPPY DISK DRIVE

&

e K\(L \

Tandy Model #25-1061 .

NEW PCMCIA 10 MEG

FLASH MEMORY CARD
Made by Sundisk. (Read/Write 5VDC.) Works with any
laptop or PDA with PCMCIA ATA Spec. interface &
software drivers. (**Software drives not included®")
(Note: 10 meg is uncompressed capacity) Platform
compdatibility: HP 100LX/200LX IBM TP 350, 365, 500, 750,
755, and others, contact Sundisk for your specific
maodel. Cards are Plug-Piay Windows 95 l:u'npcrlbla
Sundisk 408-562-0595 of www.sandisk.c
SDP5-10 SUNDISK .... o SIW 95 Ea.

NEW SOUND GALAXY STELLAR BY AZTECH

QUICK START MULTIMEDIA UPGRADE KIT

Everything you need to make your PC into a Multimedia
PC. 16-bit sound card, double CD-ROM drive, pair
. With Suite of 12 multimedia
pplications and utiilties.
Bonus Game: Doom varsion 1.2: System req. 4865X-25 or
higher; 8 meg RAM, VGA graphics, 1.4 drive, mouse.

Sound Galaxy Steliar (MM 103).........ccmine $74.95 EQL

NEW AST 101 ENHANCED KEYBOARD
Brand new AST 101 keyboards with 4 fi. coil cord to 5 pin
male DIN. AT compatible only. Available in black or off-
whita.

AST 101 KB (black or 0/white)... ..52495 k.

NEW SMC lé-BIT ISA
ETHERNET LAN CARD

New SMC Efhercard Plus high pedormance 16-bif ISA bus local
area network odapter. Cards have a AUl port and a BNC port for
coaxial wiing. SMC Efte 16 / PN BDISEPC .................524.95 EQ

NEW 12MEG MEMORY UP-GRADE MODULE
FOR NEC VERSA SERIES NOTEBOOK
New l2mog mamory up-grade modula for NEC Versa

notebook ef. Made by Kingston for
moﬁet E. V.M, 3.3V

NEC P/N 0P 410-4005/Kingston P.ru KINVE/12.
KIN 12M NEC (KTN-VS/12) .., 599950

NEW MITSUBISHI 1.2 MEG
5-1/4" FLOPPY DRIVE
5-1/4" Half Height Mitsumi. Model #MF504C-318MD.
Tan face piate only.

Mitsubishi 1.2M FDAVE ....cc.oonnimisisciisemsimsncnnsnn 924,95 EQ.

DIGITAL SERIES 100 COLOR INKJET
COLOR PRINTER (FACTORY REFURBISHED)

Digital series 100 color InkJet prnter, Laser sharp output (300300
DPD, monachiome prnting with up to 3 pagas per minute.
Economical fwo cartridge system. One black corfridge ond one
color cortriage. (Used one of a fime.) 70 sheat capacity with
HPSOOC emuotion. Windows 3.1 and Windows 95 compatibie
Graat low-cost coke printer. (30 day guarantes)

DEC SER 100 Color Printer .. 999.95 EO,

NEW TEAC COMBO700 TAPE BACKUP
AND FLOPPY DRIVE 1.44 3.5"
The Teac combo is @ 3.5° floppy drive ond QIC 1apa backup unlt
buit into 5.25° half height frame. Great for systems with imited
u'hrebwﬂcpempmﬂmnsmsmmm
controlier.

Tape Format: Qcamo-mc Dmalmnma 05 & Mbps. Tape
Media: 3M MCI000XL (400 f1.). Soffware Incl: Arcada Backup for
Windows 95, Windows 1.1 & DOS (1.44 Meg floppy). (Note: Bock-
mrupememnasnmmnmmnm

FF-3101/700 Combo ..

AUDIO/NVISUAL equipment. Large multiscan
computer monitors, LCD panels/projectors,
overhead, 35MM, video monitors wanted.
610-630-4523.

WANTED: CITIZEN TR-30 pocket TV
receiver (NTSC system). Tele/Fax 718-318-
8535,

WESTERN ELECTRIC audio equipment
wanted. 1927-1960's. Amplifiers, “receivers,”
speakers, x-overs, tubes, etc. 1-800-251-
5454,

MILITARY TRANSISTORS & DIODES &
INTEGRATED CIRCUITS WANTED. ELEC-
TRONIC MATERIAL INDUSTRIES 818-842-
3539, FAX 818-845-3613.

WANTED: ELECTRON tubes, ICs, semicon-
ductors. Astral, PO Box 707NV, Linden, NJ
07036. Call, 1-800-666-8467.

Write in 155 on Reader Service Card.

WANTED: AVIONICS test equipment. IFR
1200Y3, 401L, 750B, 600A, Also Collins,
King, Microline, Proline, Silver, Gold Crown
Ground Power Units, Fox Carts. Avionics
Plus, 28000 Airport Rd., Box A17, Hangar 97,
Punta Gorda, FL 33982. 941-575-0138 P,
941-575-2361 F.

WANTED: RF power transistors. Motorola
2N5643 or equivalent VHF 28 volt stnd.
mounted devices. Arco 460 series mic com-
pression trimmer capacitors, e.g., #464.
Probe for HP 4815 Z-meter. Magnet wire #24
& #22, Call Rubytron, 914-937-6376 Fax 914-
697-4888.

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: 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.

WANTED: BALANCING machines & vibra-
tion analyzing equipment manufactured by
the following: Spectral Dynamics, Hofmann,
Bentley Nevada, Schenck, IRD
Mechanalysis, Gishott. Contact Mike Park at
E.T. Balancing, 12823 Athens Way, Los
Angeles, CA 90061. 310-538-9738, FAX:
310-538-8273.

NORTHERN TELECOM, AT&T circuit
boards, new to 5 years, also video teleconfer-
encing systems, wafer fab equipment. 819-
736-4411, Fax 619-632-9787.

TESTERS WANTED: Immediate offers made
for Ultrasonic, Magnetic Particle, Eddy
Current, X-Ray and Borescopes, 24hrs.
Leave detailed message with make/model. 1-
B00-530-3371.

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

TOP DOLLAR for gold plated scrap chips,
tabs, components, etc. Ron, 817-838-0938.
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WANTED: ALTEC mics, mixers, compres-
sor's limiters, EQs speakers, and homs. Also,
highest prices paid for Western Electric
Tubes. Call Don, 715-246-3899.

WANTED: ELECTRICAL materials, Allen-
Bradley, Agastat, Appleton, Crouse-hinds,
T&B, Square D, Pyle National, Russel & Stoll,
circuit breakers, fuses, connectors. Call
Beiner Sales, 805-376-9044, FAX 805-376-
8207.

BUSINESS OPPORTUNITIES

SEE WORLD SATELLITES: NEW program
package >1 yr. FREE America's top 40 TV
channels. $$AVE and buy now. Best deal in
USA. VISA/MC. Serious-Independent
Distributors. Orders 1-800-435-2808. All
inquiries FAX 412-479-0629.

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

WANTED: 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 604B/C speakers. Don
Singerhouse, PO Box 768, Maywood, NJ
07607. Phone/Fax: 201-843-8682.

EXCESS INVENTORY WANTED:
Transistors, semiconductors, capacitors, PC
boards, & diodes. We buy it allll Contact:
SEMITECH, INC., 334 Cooper Road, Bldg.
A., Berlin, NJ 08009. Phone 609-768-0030
FAX 609-768-5690.

FREEZE, CASH for PSI/VAC gauges, weight
sets. TC wire, temp. displays & modern con-
trollers, gauge block sets. Call PST eves. or
leave message. 909-359-8368.

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.

MILITARY COMPONENTS wanted.

‘2199 *1999 ‘1499 ’1399
+ Inlef Pentium @ Pro 200MHz  » Inlel Pentium® 1668H « Cyrix® 636 P166+MHz « Inted Pentiunv® 133MHz M“Nﬁm
328 EDO RAM + 32MB EDO RAM * 16MB EDO RAM «{6MB EDO RAM «BMB EDO RAM
* 256K Pipefine Burst Cache  + 258K Pipeline Burst Cache  + 256K Pipeline Bursl Cache  + 255K Pipeling Burst Cache  » 256K Pipeline Burst Cache
* 2.0 Gig Hard Drive +2.0 Gig Hard Drive 1.5 Gig Hard Drive « 1.2 Gig Hard Drive * 1.0 Gig Hard Drive
* 35 Floppy Dove * 35" Floppy Dive 35" Fioppy Dve 35" Floppy Dnve * 35" Floppy Drive
+ 10X EIDE CO-ROM Drive + 10X EIDE CO-ROM Drive +8X EIDE CO-ROM Drive +8X EIDE CO-ROM Drive +8X EIDE CO-ROM Drive:
+302MB PCI Videowdpog  + 2048 PCl wibdpeg Video Card  « 1MB PCI wiMpag Video Card - » 1MB PCI wiMipeg Video Card  » 1M PCI Video Card
+ Enhanced PC! IDE Controler  » Enhanced PCHIDE Contraller  « Enhanced PC1 IDE Controler  « Enhanced PC1 IDE Controlier  + Enhanced PCI IDE Controler
216550 Fast 1O Porls *2 16550 Fast UO Ports *2 16550 Fast VO Pors «2 18550 Fasl 10 Poris 216550 Fas! U0 Pods
« 17" 128021024 .28 Ni Monifor 157 1280x1024 .28 N Monitor  » 15™1280x1024 28 W Monfior = 14" 1024x768 28 NI Monilor  » 14" 1024x768 .28 NI Moniior
* 16 Bit Stereo Sound Card + 16 Bdl Stereo Sound Card =16 Bil Sterso Sound Card = 16 Bt Stereo Sound Card 1€ Bit Stereo Sound Card
* 160 Watl 3 pe. Sub/Speakers  » 120 Wait Speakers 120 Watt Speakers + 50 Watt Speakers * 50 Watt Speakers
*336.4 Fax/DataVoice Modem  + 33.6.4 Fax/Noice Modem 838 Modem  + 288 144 W
* 104 KoyboarndHi Ras Mouss  » 104 Keybord'Hi Ples Mouse  » 104 Keyboarai Res Mouse -:mwﬂﬁﬁm + 104 KayboardHi Alas Mouse
*Tower or Deskiop Case « Tower or Deskiop Case « Towex of Desidop Case + Towet or Deskiop Case » Tower of Deskiop Case

+ Windows 35" & CD Bundie

== - - 1
& RHolidays are Coming... @

+ Windows 95" & CD Bundie

+Windows 85° & CD Bundle  +Windows 95" & CD Bundle  + Windows 95" & CD Bundle

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

HOME AUTOMATION DEALERS WANTED.
Free information. Call 1-800-838-4051 or fax
name, address, and telephone to 402-728-
3863.

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.

WANT USED or surplus DC maotor 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: TUBES, radios, transmitters,
receivers, gyros, bearings, connectors,
relays, lamps, synchros. Hyness Company,
709B Delair Road, Cranbury, NJ 08512-4212.
Phone: 609-395-1116, FAX 609-385-1117.

WANTED: ELECTRON tubes, ICs, semicon-
ductors. Astral, PO Box ?DTNV Linden, NJ
07036. Call 1-800-666-8467.

WILL PAY cash for wholesale/retail/manufac-
turing business, inventory, machinery or
equipment. ISE 210-350-5555 Fax: 210-350-
5574,

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.

& ONLINE SERVICES

SIMPLE INTERNET PUBLISHING! No com-
uter needed. Send $19.95 for kit to:
etPlace, PO Box 700308, San Jose, CA
95170. Price includes your original designed
page on the Internet for a yearl 1-888-NET-
PLACE (toll-free).

EDUCATION

LEARN PC ASSEMBLY LANGUAGE. Disk
$5, book $15, assembler $5. ZIPFAST, Box
12238, Lexington, KY 40581-2238.

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.

START YOUR OWN TECHNICAL VEN-
TURE! Don Lancaster's newly updated
INCREDIBLE SECRET MONEY MACHINE Il
tells how. We now have autographed copies
of the Guru’s underground classic for $18.50.
Synergetics Press, Box B09-K, Thatcher, AZ
85552, 520-428-4073. VISA/MC.

DON LANCASTER'S ACTIVE FILTER
COOKBOOK is back in print. Autographed
copies of the seventeenth(!) classic printing
$28.50. SYNERGETICS PRESS, Box 809-N,
Thatcher, AZ 85552, 520-428-4073. Visa/MC.

ESP, BIOELECTRICITY, microwave hearing
introduction comprehensive booklist $1.
Research Associates, PO Box 3583, Boynton
Beach, FL 33424-3583.

C2/EPCC Quick Reference Library for electri-
cal and computer engineering hobbyists and
students. See our Admart ad. 1-B00-989-
4499,

CLOSING AUTO radio repair shop. For sale:
OEM parts 1950s to 1970s from Bendix,
Delco, Motorola, Philco including RF & IF
transformers, coils, audio transformers, vol-
ume controls, etc. Also, over 1,000 used
radios from 50s thru 70s plus Becker and
Blaupunkt units. Also, over 100 odd sized
speakers, mostly German. Plus Sams AR-1
thru AR-340 and service manuals for Becker,
Blaupunkt, Clarion, Delco, Jensen, Proton,
Philco, Ford, etc. Write to: Tristech, 939 Post
Street, San Francisco, CA 94109.

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.

THE CASE AGAINST PATENTS.
Thoroughly tested and proven aiternatives
that work in the real world, $28.50. SYNER-
GETICS PRESS, Box 809-N, Thatcher, AZ
85552. 520-428-4073. Visa/MC.

Motherboards w/CP
486-5X86 VESA Local Bus or PCI

4BEDX2-66MH ST...5TF  DX4-100 AMD. 589 DX4-120 AMD.. 899
5X86-100MHz Cyrix.$109 5XB6-120MHz Cyrix. $119
EXB8-133MHz AMD.. 599 Add §10 for PCIl wiBullt-in EIDE & VO

" NEW HOT!! OPTI Viper chipset! ®

KE-TEMHz AMD.$119 K5-90MHz AMD.$158 K5-100MHz AMD..$189
Pentium 75MHz intel._$189 S0MHz Intel.$199  100MHz Intel.. $239
Pentium 120MHz Intel $269 133MHz Intel $329 150MHz Intel.....$399)
Pentium 166MHz intel. $538 200MHz Intel. 5768 All wiBuili-in EIDE
PentiumPRO 150MHz Intel.. S878 iPro 200MHz Intel......$1089

256K Pipeline Cache..... 518
Add $15 for Intel VX chi 612K Pipeline Cache..$39

SIMM m@
" o

4MB 1232 (T2pin) 60ns.....
) 60ns......

32MB Bx32 (72pin) 60NS......v... _..,na...,.._ -$235

@;f m_m,mfﬂ"f»'::ﬁ'
MR orives 2

686-P120+MHz Cyrix..$209 P150+MHL.$248 P166+MHz........ 5339 | 08

Trident TMB PCI (exp/2MB).......
63 Trio 1MB PCI w/ Mpeg....

fo
PixelView®

e e

EXPRESS PG rarTs

6478 Fiesta Drive / Columbus, OH 43235 Tel: 614-766-9900 / Fax: 614-766-8165
Order Hotline

800 570-9804

Tech Support Visit our Website at:
614-717-0939

WWw.expresspc.com
Call our fax-on-demand

our lalest pricing!

Write In 156 on Reader Service Card.

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.

FREE 1997 600,000 items wholesale directo-
ry. TNT, Box 2614NV, Big River, CA 92242.
(LSASE).

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

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

REPAIRS/SERVICES

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.

CABLE CONVERTER REPAIR:
Specializing in all Zenith models. Very rea-
sonable price. Give me a call. 619-630-1909,
ask for Paul.

U.T.S. WHOLESALERS

We guarantee to beat any advertised price in N&V “The Real Wholesalers”

ALL BOSS NOVAVISION
L, 1L 1, IV WITH

INVERSION

NEW

QUICKBOARDS

ALL MODELS

10+ | 30+ | 50+ | 100+

$13|$12]811| $9

DESCRAMBLER

REPLACES: TVT, TNT, STEALTH, SYNTAX & MORE.
10+] 30+ | 5D+|1DD+

NEW

PLEASE CALL
10:00 AM TO
5:00 PMES.T.

s28| 526 | 524 s22

1-800-633-4540

{Anyone implying theft of service will be denied assistance.) NOD FLORIDA SALES.
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PROTOTYPES OR large runs. PCBs, wave
.soldering, cabinets and other metal parts, silk
screen printing, plastic injection, xformer/coil
winding, etc. Assembly, wiring. Very low
prices! Twin plant in Mexico. We ship to your
door. V&V. Ph, 713-537-7518 Fax 011-525-
361-5996.

PINBALL MACHINES! New Catalogl Books,
Magazines, Manuals, Diagrams, Supplies,
Parts. $2 for catalog, 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 www.
magenta.com/marco

PRINTED CIRCUIT boards from your art-
work. For quotes, call or fax requirements.
ILIADIS 904-641-9942.

KRUTA ENGINEERING. Circuit boards,
complete tumkey or selected process, engi-
neering, design, fabrication/1-8 layer, assem-
bly/SMT & thruhole, prototype & production.
Fast turnkey! Low cost, try us! Eves. &
Sundays welcome. 1500 West 85th St. Suite
50, Mesa, AZ 602-834-1270.

WELD ALUMINUM WITH PROPANE! Now
you can weld alum. and other metals with
propane fuel, with our special alloy rods.
Easier than solder. No flux. As strong as heli-
arc. Repair or fabricate antennas and more.
E-Z instructions. Money back guarantee. One
pound kit (22 rods) $29 including 2nd day
postage. Weeks Dist., 36 Carolina St.,
Taylors, SC 29687. 1-800-547-WELD (9353),
Fax 864-244-6349. MC, Visa.

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.

PICS, GALS READ if you've lost your mas-
ters. Programming service available. Call for
info. Network Sales, 616-683-0500.

Sell Nuts & Volts in your store!
Contact us for complete details.
phone 909-371-8497
fax 909-371-3052
E-Mail - distributors@nutsvolts.com
or check us out on the web!
http://www.nutsvolts.com

Check out

Spectacular color. Pulsates to mubi
sounds!, 8-9°, with intensity and sound
contros. PLASMA1 Ready to Use .§70.50

fits easily info either
aar. Many, many uses.
1o Use!

CYBEREAR. . $19.95
3 Mi Telephone Xmitter

+ Tune-abie 80-130 Mhz « Undalectable
» Only transmits when phone is used

» Access

$38.50 |

3 Mi Volce 'lrunsmlﬂer
« Ulira-Sensitive Mike

« Crystal Clear

« Tunes 80-130 MHz.

FMVIK KitPlans .....

'lelephone Taplng System
+ Tapes Phone Conversation * Extends

Usa tone phune anywharé
» Monifor your premises - avoid break-ins

+ Control up

« Re-direct costly toll calls from pay phones!
TELCON3 Plans (credil o purch) ..§ 10.00
K Hm'ﬁt $99.50

Hynotizer

PM5K KitPlans......

Required il We can design and build
Control their minds! Programmable

audible and visual stimull induces hypnollc
lrances. vac Kit with Book....... $39.95

.$8.00
- §149.50 Shocker

+ Labelled as DANGEROUS Product

.$8.
Experiment now belore it is classified as a
== 849.50 firearm!

EGUNT Plans ....c..cums 4.$20.00
Must be 21 for purchase of hardware)

high voltage systems
- fo your specs!
Call or fax us with your requirements!

Phuor Sonic Blast Pistol
Rids areas of unwanted pests.
Trains and conditions wild and
domestic animals. Great for

bams, attics, cellars, gardens.
PPPIK. Kit/Plans ... $39.50

calls - longwinded kids
fo 8 appliances in your home!

Shoots flaming ball - two sh

capacity. Great for special efiects and
remote fire starting. CAUTION REQUIRED!
FIREBALL Plans (dangerous product) . $10.00 SHKH( Eaty ho Mumble K

See In Total
DARKNESS!

Tape 3(4 Gl‘Bﬂt L%cal Laws before
i lo st

!'BM&CI ht, CAUTION - Not lorﬂlegal

Plans
Kit/Plans
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"Drop-In" (Iml)
Telephone

Transmitter
Easily !unable over FM radio. Never needs
bate

Scope with IR lluminator,
SD10 Ready to Us

DROPIN KitPlans

High Quali
LAPNG4 15mw equy,

+ Optional Wireless Retrofit transmits
caplured sounds 1o an FM radio,

* High Quality IR Night Vision =

ANTASTIC BRIGHTESS! = e, o

$19.95 w ECG1 Data
e

Laser Psuinhr

"

34| Make hand and shock balls, shock wands
and elecirfy objects. Greal payback for

$19.50

| Stuns & immobilzes attackers §
99.50)f 15 feel awayl Check your state
laws for legality. More knockdown

ECéW C Gun, Ready lto Use,
F%Emml“ ..... §249.50

“““swueuns sold separaely:

TUNIIII 100,000 \blls $34.50

1000’ Potato Cannon

Not a Toy! Uses electronic of piezd=y
ifion. CAUTION REQUIRED! ;

24 Hour Phone

800-221-1703

Crciscs Only Pisasal’

CATALOG! |
FREE with Order or
__ send§1P&H |

Write in 154 on Reader Service Card.

LALLI\’DAE\E

Continued from page 29

TX - SAN ANTONIO - Hamfest. San Antonio RC.
Eric Smith 210-684-2513

VA - ANNANDALE - Computer Show. M. Virginia
Cnmmunily College. MarketPro 301-984-0880

| JANUARY 111
FL JACI[SONV!LLE Computer Show Jat:ksow
ville Fairgrounds. MarketPro 301-984-0880 xt15

FL - SARASOTA - Hamfest. Sarasota ARA. Fred
Auerbach 941-365-7679

KY - LOUISVILLE - Computer Show. Common-
wealth Convention Ctr. MarketPro 301-984-0880 xt15
OH - BEREA - Computer Show. Cuyahoga County
Fairgrounds. MarketPro 301-984-0880 xt15

PA - ALLENTOWHN - Computer Show. Allentown
Farigrounds. MarketPro 301-984-0880 xt15

MD - NEW CAROLLTON - Computer Show.
Ramada Conf. & Exhibition Ctr. MarketPro 301-984-
0880 xt15

WI - WAUKESHA - Hamfest. West Allis RAC. Phil
Gural 414-425-3649

CA - SANTEE - ARC of El Cajon Ham, Computer &
Electronic Swapmeet. Santee Drive<in. 619-561-0052
FL - CRYSTAL RIVER - Hamfest. Sky High ARC.
352-746-1299

MD - FREDERICK - Computer Show. Frederick
Fairgrounds. MarketPro 301-984-0880 xt15

MI - FLINT - | S

m Academy. Keith

Allen NBQNA 810-232-5170

MO - ST. JOSEPH - Hamfest. Ramada Inn. Missouri
Valley ARC. 816-424-6484

NH - NASHUA - Electronic Fleamart. 617-923-2665
NH - SALEM - Computer Show. Rockingham Park
Race Track. Northern Computer 508-744-8440

VA - RICHMOND - Computer Show. The Showplace.
MarketPro 301-984-0880 xt15

. Coconut Grove Conv.
Center. MarketPro 301-984-0880 xt15

‘OH - DAYTON - Computer Fair. Dayton Convention
Center. Trade Show Productions 513-263-3378

‘OH - DAYTON - Computer Show. Montgomery

MIAMI - Computer

C Fairgrounds, MarketPro 301-984-0880 xt15

of DuPnge Computer Central Shows 708-940-75d7
MA - SWANSEA - Computer Show. Venus DeMilo.
Morthern Computer Shows 508-744-8440

NY - YONKERS - Electronic Flea Market. Lincoln
High School. Otto 914-969-1053

OH - BROADWAY - Winter Ham Radio Fair. 937-
246-5943

VA - NORFOLK - Computer Show. Norfolk Scope.
MarketPro 301-95MBBO xt15

VA - RICHMOND - H Amateur Tel

cations Soclety. Cralg Spain 804—526—9833
eales L
‘OH - NILES - Computer Shw Eastwood Expo
Cl:nter MarketPro 30]-984-0830 xl35

Il\l FT. WAYNE - Compur.e: Shaw Nien County
Fairgrounds. MarketPro 301-984-0880 xt15

IN - INDIANAPOLIS - AGI Computer Fair.
Indianapolis Events Center. 317-299-8827

MA - STURBRIDGE - Computer Show. Sturbride
Host Hotel. Northern Computer Shows 506-744&440

§ e e

Do T
MD - CIAI"I‘HERSB(.IRG - Computer Show. Montgo-
mery Co. Fairgrounds. MarketPro 301-984-0880 xt15
OH - CINCINNATI - Computer Show. Cincinnati
Gardens. Marke&Pm 301-984-0880 xt15

 JANUARY 36
C.A SAHTA A.NA Swapmeet. ACP Parkang Lot.
Mary Russo 714-558-8813

IN - SOUTH BEND - Computer Show. Century
Center. MarketPro 301-984-0880 xt15

MD - ODENTON - Hamfest. Maryland Mobileers
ARC. Jim Botluk 410-280-9815

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
OH - DOVER - Hamfest. Ohio National Guard
Armory. Howard Blind 330-364-5258

PA - WILKES BARRE - Computer Show. Genetti's
Best Western. MarketPro 301- 954—03&0 xt15
T AnaRv s
MD - ODENTON - Swapfest, Odenton
Hall, Bill Ziegler 410-987-2384




27178S. 18th St.
Birmingham 35209
RT Systems Amateur Radio

Supply
8207 Stephanie Drive
Huntsville 35802

Batteries, Batteries
3415 W. Glendale Ave. #4
Phoenix 85051

1829 E. Southem Ave.
Tempe 85282

ics
9155 Archibald Ave. Unit £
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
Allen's To Go

13461 Hwy. 88
Lockeford 95237

Alitronics :
2300-D Zanker Road
San Jose 95131

Compu-
3805 Ocean View Bivd.
Montrose 21020
Computing Technology
251 Balsam St.
Ridgecrest 23555

Darcell Electronics

4910 Santa Anita Ave.

El Monte 91731

DAV TV

212A Miller Ave.,

South San Francisco

Gentek Eleciron|
11652 Monarch St.
Garden Grove 92841
Way News
113 W. Harding Way
Stockton 95204
Hi-Fi Doctor
1814 E. Ball Road
n 92805

Sacramento 95841
3500 Ryder St.

Santa Clara 95051
6819 Redwood Drive
Cotati 94931

JK Electronics

6395 Westminster Ave.
Westminster 92683

Laurel Park News

4346 Laurel Canyon Blvd.
Studio City 91604

Pace Electronics

369 Hompshire Road
Thousand Oaks 91361

Quantum Enterprises
1566 Simpson Way
Escondido 92029

Survival Books & Equip

11106 Magnolia Bivd.

North Hollywood 91601
Radio

5675-A Power Inn Road
Sactarnsnto 95824

'ower Books
1280E Willow Pass Road
Concord 94520

630 San Antonio Road
Mwn‘tuh\ﬂaw‘?m
1600

Sacramento 9
2727 El Camino Real

arket St.

San Francisco 94114
3205 20th Ave.
San Francisco 94132
2525 Jones St.
San Francisco 94133
871 Blossom Hill Road
San Jose 95123
14570 Ventura Blvd.
Shemnan Oaks 91403
Valencia Newsstand
23164 W. Valencia Bivd.
Valencia 91355

Video

3829 University Ave,

San Diego 92105

CANADA

Com-West Radio
L Lid.

Systems

48 E. 69th Ave.
Vancouver, BC V5X 4K6
Muir Communications Lid.

3214 DOL?IOS
Victoria, BC VBZ 3Kb

216 Commerce Dr,, Unit 2
Fort Callins 80524

Tower

2500 E. 1st Ave.

er Records
2000 Pennsylvania Ave,
Washington 20006

FLORIDA

Clarks Out of Town News
303 8. Andrews Ave.

Fort Lauderdale 33301
Mike's Electronic

1001 NW 52nd St.

Fort Lauderdale 33309
Skycraft Parts &
2245 W. Fairbanks
Winter Park 32789

Surplus, Inc.

611 Keeaumoku
Honolulu 96814

Carbondale 62901
Tower Records/Video,
383 W. Army Trail Road
Bloomingdale 40108
2301 N, Clark St, #200
Chicago 60614

1209 E. Golf Road
Schaumburg 60173
INDIANA
Harbourtown Sales
108 Park 32 West Dr., #D
Noblesville 46060
KANSAS

Lioyd's Radio &
Electronic, Inc.

220 W. Harry St.
Wichita 67213
LOUISIANA
Lakeside News

3323 Sevem Ave.
Metairie 70002
Tower Records

408 N. Peter St

New Orleans 70130
MARYLAND
Keep In Touch:
Communic

700 Mace Ave., Store B
Baltimore 21221

Silicon Valley Electronics
2014-A Industrial Drive
Annapolis 21401

Tower Records/Video

2566 Solomons Islkand Road

. Annapolis 21401

1601 Rockville Pike #210
Rockville 20852

MICHIGAN

Family Electronics

111 E. Superior St.

Alma 48801

Little Professors Book Center
22174 Michigan Ave.
Dearbom 48124

MW Elecironics
229 E, Michigan Ave.

ower Records

1214 S, University Ave,
Ann Arbor 48104
MINNESOTA
Radio City, Inc.
2633 County Road 1
Mounds View 55112
MISSOURI
Accurate Instrurnents
11201 E. 24 Highway
Independence 64054
Electronics Exchange
8644 5t. Charles Rock Road
St. Louls 63114

Ladd Electronics
111 N. 41st 5t.
Omaha 68131
NEVADA

Amateur Electronic Supply
1072 N. Rancho Drive

2930 N. Las Vegas Bivd.,

VSIG-22

North Las Vegas 89030

Radio World

1656 Nevada Hwy

Boulder City 89005

Tower Records/Video
W. Sahara Ave.

.f&fegosa?m

6450 South Virginia
Reno 89511

JR Tech Systemns
1309 Highway 71
Belmar 07719

Tower Records

809 Route 17 South
Paramus 07652
NEW YORK

All Phase Video
Security, Inc.

70 Cain Drive
Brentwood 11717
Ham Central

3 Neptune Road
Poughkeepsie 12601
Hirsch Sales C

219 California Drive
Williamsville 14221
Tower Records/Video
105 Old Country Road
Carle Place 11514
350-370 Route 110
Huntington 11746
383 Lafayette St
New York 10003
OHIO

Compustuff

2751 Medina Road
Medina 44258

Dayton Software
3903 Wilmington Pike
Kettering 45429

Digital One
7603 Mentor Ave.
Mentor 44060

Foolsteps ;

4925 Jackman Rd. Store #58
Toledo 43613

Hosfelt Electronics, Inc.
2700 Sunset Bivd.
Steubenville 43952
Keyways, Inc.

611 8. Main St.
Midmisburg 45342
Leo's Book Shop

330 N. Superior St,
Toledo 43604
Powermaxx, Inc.

1587 U.S, Route 68 North
Xenia 45385

The Multimedia

7984 Columbia Rd.
Olmsted Falls 44138
OREGON

News & Smokes

2295 W. Main St,
Medford 97501

ics
7940 SW Nimbus Ave. Bidg. 8
Beaverton 97005
960 Conger
Eugene 97402
1545 N. Commercial NE

‘Salern 97303

Powell's Technical Bookstore
33 NW Park
Portland 97209

1307 NE 102nd Ave.
Portiand 97220

PENNSYLVANIA
Lehman Scientific
2997-F Cape Hom Road
Red Lion 17356

Penn Electronics

2310 A Walnut St.
Harrisburg 17103
Tower Books

425 South St.
Philadelphia 19147
Tower Records

340 W. Dekalb Pike
King of Prussia 19406

Nashville 37203

TEXAS

Tanner Electronics

1301 W. Beltline #105
Carroliton 75006

The Communication Source
2713 Galleria Drive
Arlingfon 76011

Tower Records

2403 Guadalupe

Austin 78705

UTAH

Omega Electronics
1500 North 180 West
Provo 84604

VIRGINIA

Electronic Equipment Bank
323 Mill Street NE

Vienna 22180

Riley’s Distributing

1045 Edom Road
Harrisonburg 22801
Satellite Headquarters
7920 Timberlake Road
Lynchburg 24502

Tower Records/Video/Books
4110 W, Ox Road #12124
Foirfax 22033

1601 Willow Lawn Drive
Richmond 23230

VA Ham Radio Supply, Inc.
2208 Childress Rd.
Christiansburg 24073

WASHINGTON

A-B-C Communications, Inc.
17541 15th Avenue NE
Seattle 98155

Amateur Radio Supply Co.
5963 Corson Ave. S, #140
Seattle 98108

Martin Distributing

816 Peace Portal Dr.

Blaine 98231

Supertronix

18650 68th Avenue South
Kent 98032

Tower Books

10635 NE 8th St,

Bellevue 98004

20 Mercer St.

Seattie 98109

2501 S. 38th St.

Tacoma 98409

WISCONSIN

Amateur Electronic
Supply, Inc.

5710 W, Good Hope Road
Milwaukee 53223

Litlie Prolessor Book Center
307 N. Bridge St.
Chippewa Falls 54729
News & Hobby Center
4758 Packard Ave.
Cudahy 53110
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| Fabricate thisl 12-KEY SERIAL KEYPAD

Utilizing the U-54/56

cheapo redun-
do. Here is
what we all
really need,
nerds — an
economical
serial keypad
to use in our
projects. It would be lovely to have
an enter key, escape, function, and
miscellaneous keys, etc.,, and
someone to come out and hook it
up for us, but for only $20.00 — use
12 keys.

Since you are the one program-
ming your Stamp, PIC, or SBC, you
can make 12 keys do a lot.
“” and “#” could be used

FIGURE 1

by Michfaéf Davenport

as function keys for “Enter,”

“Escape,” etc.
Serial Output

It comes puttin’ out 1200 baud,
no parity eight data bits, one stop
blitz, all in inverted polarity, just like
your PC eats for breakfast, if you so
mode.

This project is built on the U-
54/56 Carrier Board which was fea-
tured in the Oct. '96 issue of Nuts &
Volts. If you ground point AO on the
U-54, the unit will operate at 2400
baud and if you ground point A1 on
the U-54 the polarity

including start and stop bits will
become “true polarity,” a thing which
is not false.

As is, the PIC outputs the ASCII
values shown in Figure 1. This
means that if you hook the keypad
up to your PC's serial port and begin
typing, each of the 12 keys will dis-
play on the screen exactly what is
printed on the face of that key. If you
want some custom value output by a
particular key, tell me and | will per-
sonally program them into your PIC
especially for you, individually. For
example, instead of having the
asterisk and pound keys output their
ASCII equivalent values, you could

make the asterisk escape (#27d)
and the pound sign could be enter
(or “CR” which = #13d). When you
order the PIC or kit, be sure and
specify “Make key “*” output decimal
27" — or whatever. | will rewrite all
12 keys if you like. As another exam-
ple, each number key could gener-
ate that actual binary number
instead of its ASCIl equivalent, i.e.,
key “1” could = #00000001b instead
of the way it ships, key “1" =
#00110001b (or #49d).

Serial output is accomplished
by rotating the bits off of the low end
of the variable containing the byte to
be transmitted and moving them

Decimal Value Returned by Key FIGURE 3 — KEYCLICK COMPONENTS
Key "1" # 49 TOP Fad Over and
Cut thi Solder resistor and
Key "2" # 50 _Llf 'S Capacitor leads across
rece pads as indicated
Key "3" # 51 \ /
Key "4" # 52
O-Qb Free
Key "5" # 53 g 3%
Key "6" # 54 8 3 g<
Key "7" # 55 Ue5a 35
Key "8" # 56 © g'gg § k EE
-O—C0
Key "9" # 57 \O-O Q \8_/
Key "0" # 48 Solder One End Solder Rspk —
of Cspk in VA1 Hale 47 K in the
Key ™" # 42 and Other End in A1 Position
Key "# 435 Hole Marked "DRV" BOTTOM
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FIGURE 2 — K-12 SCHEMATIC
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into RA.3 one at a time in a loop
with a decrementing control vari-
able. The start and stop bits are
XORed into the port to facilitate a
simple method of switching
between inverted and true polarity.
There is no timing for the stop bit
because by the time another key
can be sampled and transmitted,
more than enough time has passed
for any minimum stop bit require-
ments for any serial peripheral inter-
face. In the inverted polarity mode,
the variable containing the byte to
be transmitted is NOTed before use
by the bit transmission loop. In the
1200 baud mode, an additional loop
is inserted into the first loop
between each bit to “waste twice as
much time.”

Key Scan

As | began writing a typical “row
by column” scan routine where you
control each column line in turn,
while testing each of the row lines, |
couldn't help thinking about that
extra eighth line coming out of the
Alps keypad. Any key you pressed
connected that eighth line to both
that key’s row line and column line.

You can see a representation of this
in the keypad portion of Figure 2,
the schematic diagram. The matrix
is easier to visualize if you hold your
magazine upside down while you
view the schematic, giving the
appearance of reading a Mad
Magazine. If we put juice on that
eighth line, when you press a button
the +5V shows up on two different
matrix lines at once — by gosh, the
thing is generating a “unique binary
number” for each key! (Okay, in the
industry this type of matrix is called
the “2 of 7” code.)

If we wish to take advantage of
this situation and since we only
have 12 unique numbers, we can
make a simple comparison of the
representative value appearing
across the scan lines to 12 fixed
numbers that we know to represent
the keys. When a match is found,
the ASCII value for that key is
assigned to a variable on the very
next program line. NO KEYSCAN
ROUTINE and NO LOOK-UP
TABLES! Pretty funny huh?
Chicken Farmer Doo-Doo Logic is
what it is. Hard, but sure. Maybe it is
an integrated keyscan/ look-up rou-
tine.

One of the coolest things about
a PIC is that there are so many dif-
ferent ways of doing, perfectly, any
one thing. Who you are can have a
lot to do with how you approach a
problem and the logic of your solu-
tion. | enjoy going back and rewrit-
ing a routine to accomplish exactly
the same thing, but use less lines
and see how different the code can
be made to look. This is a good
exercise.

Would you like a challenging
PIC exercise? Obtain the keypad
and carrier board kit only, wire up
the circuit described here, then
write your own keyscan and serial
I/O. Try coding a “2 of 7" routine,
then try a version ignoring the com-
mon plane and put a +5V on each of
the column lines, in turn, while
checking the four row lines for the
+5V.

In the key acquisition routine,
the entire value of port RB is tested
over and over again in a loop to see
if it is zero and no other comparing
is done. Only after port RB is not
zero is the value at port RB stored
and compared against the 12 fixed
values. Each comparison is made
at a cost of five program cycles, so
in the worst case (if we have to
make all 12 comparisons), there are
60 program cycles, which is equiva-
lent to a total execution time for the
whole block of only 3.1 ms. Dat fast
enough.

Since we are reading the scan
lines as a binary number and all of
the pins on port RB have been des-
ignated as inputs, we need to pull
down the pins on port RB to prevent
any erroneous + pluses + from +
“coming out of nowhere” +

Here is a good example of how
much room you actually have to
work with in this smallest member of
the PIC family. The last address
used in this PIC application is
#0A7h, or 167 instructions out of
512 available. We have used less
than one third of the space available
in our PIC! Isn’t that wonderful? You
can begin to imagine how much you

can do with one little 54.
Key Click

We have borrowed the key click
from a “Tick-Tock” circuit that is
good for electronic art projects like
clocks, a report at the end of an
electromagnetically repulsed pen-
dulum, etc. Tick-Tock really works
best at 12 VDC, but it will make a
sound with Cspk and Rspk at 10-
220 uFd and 220 ohms-4.7 K
respectively, here in the five-volt
neighborhood, using any garden
variety eight-ohm speaker.
Experiment. You could also use a
piezo electric device.

The capacitor will be our series
component for use with pin RA.2.
The major engineering problem with
our Tick-Tock circuit is that after
about two ticks, Cspk becomes
charged and will no longer function.
Hence, Rspk which discharges
Cspk after each cycle.

You can mount both of these
components in holes on top of U-
54 if you don't mind cutting one
trace. Rspk can be installed in the
R11 position. Since we will not be
using VR1, these holes are avail-
able and directly next to R-11 for
use by Cspk. Cut the trace and sol-
der the resistor leads in parallel
across Cspk as seen in Figure 3.
This is easy to do so be safe and
use something like an X-acto knife.
Make two tiny cuts across the trace
in the middle, about 1/32 of an inch
apart (just like on a snakebite),
then carefully scrape out the mid-
dle piece. One board wears many
hats.

There is a cute little miniature
loudspeaker which is 1" big, and it is
eight ohms. Maybe you can see it in
the picture. Although the 12-key
keypad PIC Controller has the key
click output at pin RA.2, many peo-
ple will either implement the click
elsewhere in their application or not
want it at all, so the speaker parts
are not included in the complete kit.
The Tick-Tock Kit (for 5 VDC)
includes the miniature speaker, a
10 uFd electrolytic capacitor, and a

N & V Wood Shop

Here is an easy wood project to complement the keypad. Simply cut off a
piece of 1x4 pine board 4-1/4” long, bevel the edges, drill out an area in the
middle, and it looks like you have actually done something. You may want to
statié\dor paint the thing to match the rest of your house and be color coordi-
n

The dimensions and simplicity we see in Figure 5. If you do not own a
fancy router, one way to remove stock from the middle is to drill 3/8-1/2" holes
(whatever bit you already have) almost touching each other inside the void
area, then jerk the thing around on the drill press table until you “wallow” out
the area between the holes. This approach isn’t too professional, but it will
be on the inside which will not show. | don’t recommend doing this with a
hand drill. You must be certain to support the base firmly when removing
material between the holes.

A good carpenter’s trick to know for this sort of wood working is to take a
utili kniie and make a cut about 1/16-1/8" deep on all sides of the area
marked to be cut out. This may prevent the bit from breaking out unintended
ohunks of wood from the cosmetic surfaces.

A mounting facility was not provided for the keyclick speaker here, but it
could be mounted in the host apparatus. An enterprising woodcarver could
find a way to mount the small speaker and drill a Egrt for the sound.

| have milled my bases to within 1/8” from the bottom of the base, but you
could make it less deep and only drill a deep hole right under where the elec-
frolytic capacltor wili s’ack
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FIGURE 4 — PC CONNECTION

this Rx-out, if you
use a resistor. +5V
is available at the
middle hole for the
voltage detector IC.

2 5 \3 7/ To make life simple,
; T TR 3 Toee s the wires from the
m=s) N eanrs D825 | | inad go “straight
This s the back side of across” to the port
the femasle connector where RB pins even

you wil soider the wires

though the matrix

4.7 K resistor. It can be ordered if
needed.

Crazy art idea — if the keypad
is used for security code entry, or
whatever, in a somewhat eccentric
environment or snooty art project,
let the keyclick output control a loud
gong, bell, or other sound or an
unusual device. (Back in the old
days an “unusual device" meant
something that could shock the crap
out of you!)

U-54/56 PC Board Set-up

For this project, we need a
crystal timebase, so | have select-
ed a miniature cylindrical crystal
(type C2) operating at a frequency
of 76.8 KHz, which can be divided
down in even multiples to provide
exact timing at standard baud
rates. It is delicate enough to
require about 22 K ohms of series
current limiting resistance (RS).
Two 10 pF capacitors make a par-
allel load (C1 and C2).

Be sure to jump your reset pin
#4 to +5V if you do not install a volt-
age detector IC to provide for a
power on reset. We can nomenclate

across the bottom
of the keypad is screwed up (out of
order).

The software is equally and
oppositely screwed up to offset this
phenomenon. Does this put your
mind at ease?

Once you have wired every-
thing up, the circuit board can be
folded back under the keypad and
secured there with a piece of two-
sided foam tape. You could mount
the whole thing in a thin metal box
or cut out a wooden base for it.

A standard four-wire phone cord
with a standard four-conductor
modular phone connector is proba-
bly the best and easiest way to pro-
vide connectivity. One conductor
each for ground, +5V, serial out,
and one spare, maybe to pipe the
keyclick off the board or mount an
auxiliary switch or control in the key-
pad assembly.

PC Test

Let us test our keypad in at
least two of its operating modes
using our PC. We will test both
1200 and 2400 baud inverted polar-
ity modes. The serial port on the PC

FIGURE 5 — KEYCLICK COMPONENTS
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is RS-232 legal which means for
one thing, that it relies on a 10-volt
swing in both the negative and pos-
itive directions for detecting bits.

Oddly enough, the +5 to 0 volt
swing of our PIC I/O is usually suffi-
cient to provide accurate byte trans-
mission directly into the PC's port. If
you are building keypads exclusive-
ly for use with RS-232 ports, you
should incorporate an inverting ser-
ial line driver IC which will make the
+5V signal -10V and the OV signal
+10 VDC.

Attach the grounded lead from
the U-54 to pin 5 of a DB9 9-pin ser-
ial connector or pin 7 of a DB25 25-
pin connector. Attach the serial out-
put lead from pin RA.3 of the PIC to
pin 2 of a 9-pin serial connector or
pin 3 of a 25-pin serial connector.

Figure 4 shows us where to
actually solder the wires. Give the
unit a measure of the +5 volt differ-
ence of potential.

Evoke a telecommunications
program or terminal emulation soft-
ware on your computer. If pins RA.0
and RA.1 are not grounded, then

set your software for 1200 baud, no
parity, eight data bits, and one stop
bit. Also, be sure you have the right
Comm Port selected in your soft-
ware as this is the number one
cause of serial peripheral related
service calls. We don't want to have
to get someone to come out and
hook the thing up!

After everything is working nice-
ly, try grounding RA.0. Switch your
tel-comm set-up to 2400 and try
again. You could throw the K-12 in
your service kit and use it as a quick
and dirty serial port tester.

Now connect the output from U-
54 at pad A3 to the pin you will
select for serial input on your BASIC
Stamp and make the grounds elec-
trical buddies.

Use the BASIC Stamp com-
mand “SERIN" to capture your input
in the form SERIN (/O Pin),(Mode),
#(Variable). For instance, the line
“SERIN 1,N1200,#NUM” will place
the number entered from the key-
pad into the variable “NUM.”

Try a few strokes now. Okay.
Happy Nuts and Volts! NV

Parts List

Semiconductors

U1: PIC16C54-XT micro-
controller programmed
with 12-KEY SERIAL
KEYPAD firmware (See
Sources.?

U2: 78L05 voltage regulator
hD[;%]LKay# NJM78LO5A-

Resistors

RPD (7 ea.): 22K
RS: 22K

Rspk: 4.7K
Rx-out: 220
R9-R10: 10K

Capacitors
C1-C2: 10 pF
C3: .01 uF
Cspk: 10 uF

Miscellaneous

Circuit Board: U-54/56
Universal
Pic Carrier

Keypad: 12 Key, 2 of 7

Code

S01: 18 Pin IC Socket

X1: 76.8 KHz, Type C2

Spkr: 8 ohm loudspeaker (if

keyclick is desired)

Sources

Digi-Key
701 Brooks Avenue South
P.O. Box 677
Thief River Falls, MN 56701-0677
Phone (800) 344-4539

RED ROCK Scientific Supply Co.
P.O. Box ONE
Red Rock, TX 78662

12-KEY SERIAL KEYPAD KITS
Kit K-12, Complete (less base): $20.00 plus $2.00 shipping
Wood Base $5.00 + $2.00 shipping
U-54/56 PC Board $4.00 ppd
76.8 KHz Crystal Parts Kit $3.00 ppd
Alps 12-Key KEYPAD $5.00 plus $1.00 shipping
12-Key Controller, PIC16C54: $10.00 ppd
Key-Click Kit (NOT included in above kit) $2.00+ $1.00
shipping if ordered separately
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STARTAC

Soft ware

A WAy EE3/9611
Soft ware

1 MOTOROLLA, EE3 /9611
EE2/ 951C/
9449 /BRICKS:
Flips,ELITES,ULTRA
CLASSICS,ULTRA
CLASSICS 2, CARPHONES

ANALOG&DIGITAL.

2 AUDIOBOX: Audiobox 500 &
700 &800.850

3 G.E/ERICSONS: OLD/NEW
G.E. 700 ,550,500& G.E. Flips

41 4 MITSUBISHI/DIMATEL :

5 NEC P200/P300/P400/P600 ..
P110/P120/P180/P700 PROGRAMS
i  ALL HANDHELDS ! THROUGH THE
i 6 SONY:333 AN T 1
§ 7 PANASONIC 3531,3551,3552 KEY PAD 1!
 COMPLETE SET GE / NEC
f OF MOTOROLA $ 399.00

CABLES (FLIP, BRICKS
ULTRA-CLASSICS, $225.00

AAA CELLULAR( 954) 923 3518

12864 BISCAYNE BLUD 264 NORTH MIAMI FL 33181
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erial LCD
Modules

An LCD display makes your project or product easier to use and
more attractive. But interfacing LCDs can create programming
hassles and an ugly rat's nest of wires.

An interface for everything, and everything in the interface:
The LCD Serial Backpack is a tiny daughterboard that converts any
LCD, from 1x8 to 4x20 characters, into a serial device. Just
connect 5-volt power and send data via RS-232 to the Backpack at
2400 or 9600 baud. Easy programming, three wires, that's it.

Contrast
Control

2.8in. (71.1 mm)

Serial Data 1.4.0n.
(RS-232 or TTL) (3.56 mm)
Custom controller
draws less than 1mA Connectors for

single- and dual-row

Confi tion header fi 2
nfiguration header for LCD interfaces

baud rate, number of
display lines

Circuit boards or complete modules. The Backpack is available
as an assembled, surface-mount daughterboard ready to mount on
your LCD. Installation kit included. Price $29.

We also offer Backpack-equipped LCDs:

» New 2x16 with high-contrast supertwist technology: $45.
» Deluxe 4x20 supertwist with LED backlight: $89.

All Backpack packages include complete instructions, program
examples, and hints for use with BASIC Stamps 1 and 2, and PCs.
The Backpack works great with other computers and controllers,
including the exciting new Domino from Micromint.

We offer other electronic products and kits, including Stamp-1
clone kits (Counterfeit Controller), Stamp and PIC programming
information, servo controllers, and electronic hobby kits. Call or
write to receive our new catalog free by mail.

Scott Edwards Electronics

Add $3 for shipping to the U.S. and Canada. We accept Visa, Mastercard,
and American Express. Personal/company checks OK for mail orders.
CODs incur a $7 handling fee.
Scott Edwards Electronics = PO Box 160 = Sierra Vista » AZ * 85636-0160
ph: 5204594802 » fax: 520-459-0623 » e-mail: 72037.2612 @ compuserve.com

BASIC Stamp is a registerad trademark of Parallax inc.

regg%“é

Continued from page 6

class, based on an article which was
published in a Popular Mechanics
magazine around that time.
(Incidently, the HV transformer in
John's article is incorrectly drawn.)
We used an audio signal (music)
through an audio output transformer
from tube equipment. This trans-
former was connected ‘backwards’
with the low impedance side (8
ohms) to the audio source, and the
high impedance side (approx. 5,000
ohms) connected to the flame elec-
trodes and a 400-500 volt power sup-
ply, much as in John's article. We
did not use the potassium nitrate as
John did, but rather common salt or
sodium chloride, and managed a

Dear Nuts & Volts:

flame length of 20 to 24 inches. It
did not produce hi-fi quality sound,
but we did copsider it a success. We
were asked to give a demonstration
for a group of physics students of
upperclassmen who were also quite
impressed. We wanted to try the
experiment with a welding torch for
a longer and hotter flame, but that
didn’t seem feasible in our electron-
ics lab. It was a very interesting
experience and | was delighted to
see this article in Nuts & Volts.
Delmer Schlabach
via Internet

Dear Nuts & Volts:

Thank you for coming on line. |
read your magazine every month.

| have followed the BASIC Stamp
articles, enjoy and learn from them. |

Regarding your article “A Road Warrior's Survival Guide.” Nice
. maps, nice charts, but something didn’t gel. Is there a chart missing,

perhaps?

Jim Tolson
via America Online
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Write In 157 on Reader Service Card.

. Unfortunately, there is a missing chart, and a chart with the
wrong legend. The legend printed is for the telephone services on |
page 44, not power. The power chart is missing and can be found
below, as well as in the library on our Web site. Sorry for the over-

' sight. (http //www.nutsvolts.com).
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downloaded the articles from the
Parallax site and recently down-
loaded them from your site. | find
less problems with your downloads.
Marcus Morlan
NZ8P

Dear Nuts & Volts:

| have been a PCB Designer for
14 years. | found the “Understanding
Gerber Files™ article VERRRRY out-
dated and misleading. As did every-
one else that | work with.

The article refers to 512-byte
block files consisting of 510 charac-
ters of data. This format hasn’t been
used since mag tape days.

The article also refers to “To
avoid confusion, there’s general
agreement on the DOS file exten-
sions for each of the possible lay-
ers:”

To the best of my knowledge,
there is NO such agreement (having
spent 11 years in a board shop).
There are also files in this list that |
have NEVER heard of and no one in
this shop has ever heard of.

| suggest you review your
sources better before printing addi-
tional articles on PCB issues.

Karen Anne Cardwell
Karen.Cardwell@pii.com

Response:

The article was meant to be
helpful to hobbyist/student PCB
designers who operate in a time
warp of older methods, standards,
and software. Shops that cater to
them, like A.P. Circuits, still do
support the methods and formats
described in the article. Don't take
my word for it — much of the mate-
rial was adapted from info files
that A.P.C. encourages new users
to read and understand. See their
web site: www.apcircuits.com

Pros working at the cutting
edge have of course progressed to
better tools and methods. The arti-
cle wasn't aimed at them. If you're
sitting at the controls of a Sun
workstation running S25,000
CAD software, you can't even con-
ceive of the constraints hobbyists
operate under. The further you
progress in a profession, the hard-
er it is to adopt the perspective of
a novice.

If you are really that riled up
about the information that you
found ‘outdated and misleading’
(albeit practical and relevant to
many Nuts & Volts readers), write
an alternative, modern primer on
the subject and submit it for publi-
cation. Spend some time looking
at the output options of sub-
$5100.00 PCB CAD software.
Contact the PCB houses that cater
to the student/hobbyist market.
That's what I did.

A final example — many Nuts
& Volts readers are avidly interest-
ed in toner-transfer PCB fabrica-
tion in which laser-printer toner is
used as an etch resist. No PCB
house would consider such a
process, but it's a valid hobby
method that generates a few mil-
lion dollars a year in sales of tools
and expendables. It gives a lot of
folks an introduction to the

- Basic Converters
l e 0 single 10 lot 100 1ot
Centurion $65 $58 552
ﬁ 1—800—249—3025 ﬁ Timeless S66 $59 $54
Millennium3 S74 Sb4 S60
The Boss Bwios 1/2/3 | Vv sin sss s
4 . - TVB6 $69 $60 $56
singla 10 lot 30 lot Regal (refurb) $48 S40 S34
2 $239 5195 5155 e U S R e S e
> MAESTRO 4 Add-on Descramblers
sirngla 10 loi 100 Lot
singla & 1ot 30 1ot
$279  $250 $230 ™V $49 $38 $33
TNT $59 S46  $39
ﬁb NOVAVISION ¢h M-80 $69 S51  $43
5700/5800/ 5600 PIO + S69 553 S45
gingla 10 1ot 30 1ot 1000-P 545 $37 530
$219 S$185 $165 3|3-p S49 $39  §32
DVIPERG | Tl
VM7/VH8/VHG 30 day return I 6 month warranty
single 10 lot 30 lot All order shipped COD via UPS - SH charges will be added
SS9  S125 . S115 No service will be given to anyone implying unlawful usage

process, and lets them fool around
with PCB design without the anxi-
ety and expense of dealing with a
real board house.

Scott Edwards

Dear Nuts & Volts:

Regarding your web page, | like
your service, but ...

Red is not a good color for text,
either in foreground or background.
In fact, it has been identified as the
WORST color to use for reading as it
leads to eyestrain and eye fatigue,
headaches etc. It is appreciated that
the yellow foreground alleviates this
to some extent (yellow is a preferred
color for text), but red on red ???? !

My understanding is that a milky
color background is more inviting
and easier on the eyes, and | would
suggest that a suitably contrasting
color — such as black, green, or yel-
low (may be too light) — would help
to ensure that your home page does
not give me an instant migraine.

Marcus Anderson
via Internet

Excellent article by Dave Dage
on the PCX Parallel Port Interface. |
would like to see the same on PCI
bus, serial ports, and non-volatile
substitute plug-in replacement card
for floppy disks (ISA, PCl, and pro-
grammable). Projects for those 40
MHz 386 Biotech motherboards are
cheap and plentiful.

J. Carton
Everett, WA

This is one of the best electron-
ics magazines and parts sources
now available. | enjoy every issue
and patronize the advertisers. Keep
up the good work. | especially enjoy
the articles on basic components.

Joseph P. Indusi
Upton, NY

Write in 190 on Reader Service Card.

UNDETECTABLE PHONE TAP

O SOPHISTICATED ULTRA HIGH IMPEDANCE CIRCUITRY AS
USED BY CIA AND NGB

O NOT DETECTABLE BY EVEN THE MOST ADVANCED YAP
SWEEPING EQUIPMENT

O MONITOR CONVERSATIONS, FAXES AND DATA WITHOUY
FEAR OF DETECTION

O PLUG INTO ANY TELEPHOME LINE WITH NO CLICK, HUM,
NOISE OR VOLTAGE CHANGE :

0 UNIVERSAL DESIGN ALLOWS MONITORING WITH
HEADPHOMES, TELEPHONE OR TAPE RECORDER

0 VOICE ACTIVATED TAPE RECORDER CONTROL
[0 DISGUISED AS " TELEPHONE LINE TESTER "

COMPACT SIZE - BATTERY POWERED

Box 1242 Burlington CT 06013

$109 95 VISA MC COD

ﬂr Communications Products - -

(203) 485-0310

Write In 117 on Reader Service cnm._

UNIVERSAL CABLE BOXES

WITH

PROGRAMMABLE DESCRAMBLER

1. Replacement for all systems.

2. No makes and model required.
3. Built-in copy guard, sleep timer.
4. Volume and remote control, P.G.

1-800-807-6543

Write in 152 on Reader Service Card.
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BrROWNDOG PROTOTYPES
Prototyping Adapters

BrownDog offers adapters lo convert a variaty of
components to 0.17 center pitch wire-wrap proto-
typing boards including:

RF connectors including BNC and SMA
Termingal blocks |
Mini-DIN receptacles
Power receptacles
Memory SIMM sockets

.. and more

Call, write, fax, or e-mail for free data sheets or
visit our web page htip:/ .

Phone (toll free): (888) 484-3545
Fax: (818) 747-4848
email: bdsales@brndog.com

BrownDog Prototypes
1611 S. Utica, #276
Tulsa, OK 74104

Visa and MasterCard Accepled

H

ol s e D L)

Serial Problems???
Use your PC compatible desktop or laptop
computer to debug serial communications
problems with Serial, our test tool for serial
communications.

Serial works with the standard data rates and
asynchronous serial formats commonly found
in modern office and industrial environments.
Suitable for development, service work, and
end-user problem diagnosis.

= Easy to Use = Custom font editor for
= Menu and Windows EGA/VGA Screens

« Highly Configurable = Saves Configurations

» Contextual Help » Extensive Manual

+ Autobavd Detect * Block transmit ability

* Time Stamping * CRC/LRC generation

Serial, with manual................cco....
Cable for full duplex monitoring .
For Orders and Inquiries Call: 1-800-980-
Allison Technology Corporation
8343 Carvel, Houston, TX 77036
FAX and BBS 1-713-777-4746

SURIPLUS
SALR:

200,000 WALL
TRANSFORMERS

Alburg,
Tel: 514-739-9328
Fax: 514-345-8303

ADVANTECH EETOOLS NEEDHAMS DATA 1O ICE TECHNOLOGY HILO
SYSTEM GENERAL CHROMA MODULAR CIRCUIT TECHMOLOGY XELTEK

e el

EMP-20 MEGAMAX MEGAMAXA SIMM/SIP TESTER EMUPA

CALL ADVANTECH LABTOOL 599 EETOOLS SIMMAX
629 ICE TECH MICROLV 795 CHROMA SIMM/SIP
650 EETOOLS ALLMAX + 359 MOD-MCT-EMUPA/R
409 EETOOLS MEGAMAX 279 MOD-MCT-EMUP/R
509 EETOOLS MEGAMAXA 49 EPROM 1G TO 512K
369 XELTEK SUPERPRO Il &9 EPROM 1G TO IMEG
409 XELTEK SUPERPRO Il P 29 EPROM 4G TO IMEG
249 XELTEX SUPERPRO L 199 EPROM 146 TO | MEG
165 XELTEK ROMMASTER | B9 EPROM 1G TO BMEG
479 MOD-MCT-EMUPA 129 EPROM 4G TO BMEG
739 STAG ORBIT-32 250 EPROM BG TO BMEG

-y

ot T

| LABTOOLA8 MICROMASTER SUPERPRO  ALLMAX PLUS ROMMASTER2
General Device Instruments
Sales 408-241-7376 Fax 241-6375 BBS 983-1234

| Web www.goneraldavice.com E-Mail icdevico@best.com

The new standard
for HC11 projects

The expandable, modular, low cost,
ModCon, Available Now.

$87.00 - $157.00
{aty 1, lus S&H)

Included:
RS-232
Manual
Software
Projects tips
Buffale Menitor

Metage

www: hitp://IZOMNco.com
Email: info@zorinco.com

Phone: (206) 282-6061

1833 4th Ave West, Seattle, WA 98119

PCRB's in Minutes
From LaserPrint!*

81 xN" * Or Photocopier
Sheets Use household
Iron to apply. |
L -
e .
N — |
T ¥
PP BLUE - PnP WET
i islon Hoblbx,
Professional PCB Loyouts Quality PCB's
1. LasarPrint 1. LaserPrint
2. lron-On £. Iron-On
3. Pesl-ON 3. Soak-Off w/ Water
| 4. €xch 4, Gch |
RAdds an €xtra Layer of Tronsfers Loser Printer |
Resist for Super Fine or Copler Toner as |
Lines on Std Clod Bds | Resistto Std JodBds |

[205h330/405h350/1005h3100 Blus/Wet (No Mix) |
Somple Pack 5 Shts Blue + 5 Shts Wet $20
VISRIMC/POICHIMO $4 S&H - Bnd Doy Mall

|Techniks Inc. P.O. Box 463 Ringoes NJ 08551|

(908)788-8249 \

100% Money Back Guoronteel-Decler Inquiries Invited

Mobil \f—
Printer

12VDC
Datel Model
APP-M20 S"X 275" X9"

Here it is! Brand new factory boxed,

I inter. Rugged
construction conforms to Mil STD 202E
and 810C for shock, humidity and vibra-
tion. Extratall 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.

BCDElectro  $29.99
2143432170

3.50S&Hperorder

Convert RS-232 to RS-485
CMOS for Only $49.00

imdicators. ‘ e 3 "
COMMUNICATIONS CONVERTER

@ FULL SCHEMATIC AND DOCUMENTATION

® FULL FAMILY OF MODULAR DESIGNS

® RS-485/RS-422 REMOTE I/0 MODULE KITS

® NETWORK SOFTWARE AND SOURCE CODE

* AUTOMATIC OR RTS UNITS AVAILABLE

® RJ-11/12 CONNECTORS OR TERMINAL STRIP

@ TURAN YOUR PC INTO A DISTRIBUTED DATA
ACQUISITION AND CONTROL SYSTEM

R.E. SMITH

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

SPECIAL

ALL MAJOR BRANDS -« ALL GUARANTEED

S T B
80C31 8741 27C040 6116
8202 6264
g9 G742 270020 ey
8253 8748H  27C010 628128
B255
8254 B8749H 27C512
B284 8751 27C256  28BX9
82288 g7c51 27c128 1MEG X983
28F010 8752 27C64 2X32
28F020 8755 27C32 4X32
AND MUCH MORE . . .
WE BUY YOUR EXCESS
MEMORY AND CIRCUIT BOARDS

SINACD ELECTRONIC - 818-705-1880 - FAX 818-705-1881
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REFERENCE LIBRARY

Electronics &
C Personal

Computer
Efelcjd Compendium

Helping you teach. Helping you learn.

At the touch of a fingertip you'll find:
QElectrical Formulae & Tables

OiDigital/Analog Device Specific Data
DApplication Circuit Examples
OData on 120 TTL Chips -
QPC Architecture Info ,mrsgd:}fg'm
ip & Circuit Ri er
ga?sho tl:’e‘ a ﬁl&gﬁ?ggﬁ P $49.95
PDF format compable with Windows™ [ESSEREs
3.1x and Windows®™ §5. 1-800-989-4499

For a free evaluation copy, download from our home page:

http://www.c2ref.com

|

ADAPT-11 » 68HC 11 Module
for Solderless Breadl
& Embedded Appli
*low-cost, versatile, compact (2.8” by 1.77) module
=reset circuit, pushbution, & mode select swilch
* 2 imerface, egulator & external power connecior
ines brought out 10 breadboard-compatible header
P F) s ADAPT-11 module, SSHCS11E2 micro-
controller (2K OM on-chip), PC seriul cable for downloading
code, Motoroly Programming Reference Guide, Uscr Munusl, frecly
distributable 68HC11 softwure, & ADAPT-11 demo program. US
$74.95 + 35 S&H (discount availuble for gty 5 or more)
NEW MODULES
* ADAPT-11CT75: Module for usc with S8HC1 | & X68C75 (adds BK EEP-
ROM + dual VO ports), ssme size/pinout as ADAPT-1 1. _from US $48,
ing on configuration
* ADAPT-T1CTSDX: Same as above, but includes 32K SRAM on a slightly
larger boand (28" x 2.1"). Usc with 2 68HCT11ES 1o got 12K EPROM, 8K
EEPROM, and 32K RAM, all on onc compact board| _ from US $87
*Choice of 6 header uyles for the ulimate in Mexibility!

Use any PLCC with your solderless breadboard!
Socket adapters for most PLCC sizes, from $7.50
Solderless breadboard adapters also available for DBY &
DB25 connectors, and IDC (ribbon cable) connectors,

TECHNOLOGICAL ARTS
voice tax: (416) 963-8996  ww, org techart

309 Aragona Bl 0 VA Beach, VA 23462

1644 Bayview Ave., Sui aronto, ON M4G 302

BIG CLOSEOUT SA
CELLULAR
PHONES

as low as

*49

Thousands of phones, both digital and ana-
log. All major brand names. Like: Motorola,
Nokia, Erickson, and more for below whole-
sale. Accessories. Unbelievably low prices.
Quantity discount.

PAN OCEAN CELLULAR WHOLESALE
1-800-328-7120
954-570-5838
Beeper 305-369-9948

NEW BOARDMAKER
SCHEMATIC and PCB CAD

For IBM PC and
compatibles
BOARDMAKER
Entry Level — Only $95
Easy to use

Dot matrix, laser, plotter
Gerber & NC drill output

Advanced — $385
Accepts netiists
Design rule checking

Board Capture — $385 |mm°m
Full feature schematic
capture T840 ANGEL RIDGE ROAD
Board Router — $200 ”Hgﬁ'sg:gﬁml

Gridless autorouter

Free Demo Visa & MasterCard Acospted

Available

1 M!xi.%f.d

PELTIER JUNCTION
(Thermoelectric Cooler)
WITH HEATSINK AND LEADS

15 EACH
OR TWO FOR $25
Shreve Systems

318-424-9777

Ask for Jake
hitp://www.shrevesystems.com

DEVICE PROGRAMMERS & MEMORY TESTER

SiMMax (MEMORY TESTER) $665
AlMax+ {Paraliel Port Universal Programmer) §745
MegaMax4G (Parallel Port 4-Gang Programmer) ~ §545
MegaMax $445 RomMax §150 Romax4G $219
Free-updales, Made in USA, 1 Yr. wamanty
EPROM Emussions, Emsers, PLCC, S0IC, TSOP adapters avaiable

Electronic Engineering Tools gﬂ] TIE1B4
544 Wodded Drive Ste. 5 FAX smm—svss
Sunnyvale, CAo4s9  BBS T34-8045




Mini-Mods

Mini-Watt, "N.<
SV@200mA regulated
battery power supply w/charger.
Can be used as portable supply
or battery backup.
(Add $10 for power cube and NiCads)

SOLUTIONS CUBED

3029 F Esplanade
Chico, CA 95973

(916) 8918045

www.solutions-cubed.com

=

ANTIQUE RADIO CLASSIFIED

Antique Radio’s Leading
Monthly Magazine
Articles — Classifieds — Ads for Parts &
Services. Also: Ham Equip. — Books —
Telegraph — 40's, 50's & 60’s Radios —
Early TV - Auction Reports & more...
1-Year: $36.95 ($53.95 by 1st Class)
6-Month Trial - $18.95. Foreign - Write.

@m= A.R.C.,P.0.BoxB02-G17
y Carlisle MA 01741
Call 508-371-0512 — Fax: 508-371-7129
Web: www.antiqueradio.cam

CCTVSPECIALS

lW-BPIM 1/3'CCOCamen

229

« 0.3 % + € or CS mourd. 380 ines
Accapts Auto-iia Lanses  12VDT

Panasonic
TR890C » 9" CCTVMonitor

A
Records 24 hours =5
¥ ; s
onaVHsCassettsl  $795| oso voone 3149
« 120vac + 300 ines + Front Panel Controls
+24 Hr Ao & Video “Time/Duie Gen' + Rack Mountabla » 120VAC
PanssancHe-Re- 5280 up
Color-$479 up* Time-Lapse
JDETEG'!’IDN Vidao Racordar-$TS54.p.
DYNMNAMICS | 0EM & Dealer Discounts

4700 Loyola Lane, Suite 119 Austin, Texas78723
{512) 345-8401 - FAX 926-0940
CCTV CATALOG §5.00-REFUND W/PURCHASE

Ill HES AT WHOLESALE P

25V OR 1/2 RATING AT

Dia. prica =
Laad 100-1000
& Wire I &
Salder 5 &
Solder m 5
Solder’ 117 108
ON-OFF-DN SA250V Scrow
MINIATURE TOGGLE SWITCHES 1/4" Dia. ——
SPST S131  eMISV Salder 5 A7
BSPOT 8132 BATESY Soicker B 5
SPOT/ 8128 gAI2EY Solder n &
MOM-OFF-4OM Solder
8POTI 5134 awi2sV Solder mn &
ON-OFF-ON 2SOV Solder
oeoT 513 aaTRSY Solder m &
DPoT/ 5138 BAI2SY Soldar n ®m
ON-OFF-ON NS0V Solder
DPOT/ 5130 aAesY Solder N m
MOM-OFF-MOM AR50V Sokoar

Biack Plastic Baots For Abows Switches 2005100
SUB-MINIATURE TOGGLE SWITCHES 1/8" Dia. —

SPOT §198 aw2sy Sokder 2 n
beoT S137  awnasv Solder 2 5
MOMENTARY PUSHBUTTON SWITCHES 1/4* Dia. -
SP-NOR OPEN MS1 WISV Soder x 2
5P-HOR CLOSED MSZ W2V Solder n A

ANY ORDERS LESS THAN 100, ADD 12¢ EA.

FERTIK'S ELECTPONFL‘\
5400 Elia 5t.. Phila.. PA 19120«

EPROMS ’ 50°

27C1024 B7C51

2BF010 8751
28F020 B755
28F040 68705
B748H 2564
B748H 2516

PROCESSOR
8255
8
B80C31
1X1 SOJ-DIP ZIP 8219
1X4 SOJ-DIP ZIP 8202
8118 4X150J ZIP 8253
2018 256X4 SOJ-DIP ZIP  B284

Many mora parts in stock. Call us for il those hard-fo-find ICs and
this moath's special. Also memory for all PCs & laser printars.

TEL: (B18) 774-9444 - FAX: (818) 774-0822

WE BUY EXCESS INVENTORY

EQUIPMENT FOR SALE

ELECTHONIC TEST
Tommx ST

Dackard

VIDEO PRODUCTS....
SCIENTIFIC & LAB
LASERS ...

POWER SUPPLIES ...
COBWEB CORNER.........

MFG
COMPLETE INDEX
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

CUT MANUFACTURING COSTS!

Mexico City plant specializes in manu-
facturing and design of prototypes and
medium size production runs. Reverse
engineering, manufacture of spare
parts for obsolete electronic equipment.
PCBs, cabinets, chassis, brackets, and
other metal parts. Custom silk screen
printing. Send us your hand-drawn dia-
grams or blue prints, we will deliver a
finished product tested and operational.
You procure the parts or we do. Very
low prices! We handle all import, export
and ship to your door as any domestic
company.

USA Office: V&V Mach. & Equipment, Inc.
Ph: (713) 397-8101, Fax: (713) 397-6220.
Mexico Plant; Marketing Tech.

Ph: 011 (525) 361-3351, Fax: 011 (525) 361-5996.

HIGH PERFORMANCE ULTRA-MINIATURE
PINHOLE LENS CAMERA WITH AUDIO

«High Sensivity - nseda .

| only .2 lux «High resolution - more than
400 lines +Ulira miniature - measures only
30mm x 30 mm x 14 mm «Camera comes
complete with connectors and power
supply « Includes 5.5mm wide angle
pinhole lens =Can be easily mounted
behind a Yis* hole for any custom or covert
applications. OMY..$125%

Surveillance Catalog §5 >

SPY OUTLET
2468 Niagara Falls Bivd
Tonawanda NY 14150

{716) 695-8660 Fax (716) 695-7380

EPMaster LV 40 pins: /16 bit E(E)PROMs, Serial, Flash. . REAL 1.8V/3.3V/5V

logic. With 128K by B emulator $495, 128K x 16 §565

" $349

Speedmaster 1000+: Memories, 8751, PALs, GALs, No extras Io buy of lose!

$495

Speedmaster LV: E(EJPROM, Serial PROMs, BPROMs, NVRAMSs, Flash,
PALs, GALs, MACH, MAX , EPLDs, B748/51, etc.. REAL 1.8V/3.3VISV logic

$595

Micromaster 1000+-EPROMs, EEPROMS, Serial PROMs, BPROMs, NVRAMs,
Flash, PALs, GALs, EPLDs, MACH, MAX, MAPL, PSD, PIC, Z86, 5T6, 68HCT05,
BBHCT11, B7Cooxx, B9Cionx, COP el NO MODULES OR ADAPTERS FOR DIL

$695 |0No adapters or modules neaded
up to 40 pin DIL - even for PIC,

COP, Motorola, Signetics micros!

Micromaster LV: Utimate universal programmer with REAL 1.8w/3.3v/5v logic.

OAll models use any printer port

$795 | LPT1thruLPT3

GLV32 8 gang EPROM/Flash. Supports 3.3V and 5V devices

ALSO AVAILABLE: COP Gang Programemer (40 pins)

OUp 1o 512k x 16, 3,35V ROM/
RAM emulators optional, from
$175for 128K by 8

$995

= & coo

Robot Explorer

The Robot Explorer™ newsletter is your
guide to the world of intelligent mobile
robots. Recelve 8§ issues packed with
robot explorations: from Antarctica, to
the depths of volcanoes, to desktop
mechanical ereatures.

Build the newest robot kits, review the
latest books, and receive expert guidance
from master robot crafters.

‘Whether you're a professional robot
designer, researcher, educator, hobbyist,
or simply love to read about robots,
Robot Explorer contains the articles you
need to keep up to date with the quickly
evolving world of intelligent machines.

Eight issues for $14.95.
Call Now!
wcviea 1 (800)GO-ROBOT saoopesrs268
POB 458, Peterborough NH 03458 608.924.6079
$14.95 North America $29.95 World-Wide

Made by ICE Technology Inc 1 800 624 8949 (015 593 0675)

. FAX: 919 693 0681 24 hour FAXBACK: 916 633 1509
wab: hitp:/fwww.icetech.com

P O Box 1438, Henderson NC27536

©27C010 prog/verify: 21 secs
0Test TTL,CMOs, DRAM,SRAM
(Lifetime free software updates
030 dy money back Myr warranty

CONTROL - MEASURE -
MODEL 40-$99

- AS-232 Interface e
« 28 lines digital 'O [y P
= Eight analog inputs
* PWM output

- Three stepper ports

MODEL 100-$279

« 12-bit 100KHz A/D - Four analog oulpuls
- Three timear counters - 24 digital VO

INPUT

i
MODEL 40 =
[ iryihay

PRAIRIE DIGITAL, INC.
846 SEVENTEENTH ST., INDUSTRIAL PARK
PRAIRIE DU SAC, Wi 53578

TEL: (808) 643-8509 - FAX: (608) 8436754

LOWEST PRICES UNDER THE SUN!

SOLAR
ELECTRIC
INC.

5555 Santa Fe St. #J

San Diego, CA 92109-1602

(619) 583-8760

(619) 287-8774 fax

TOLL FREE 1-800-842.5678

e-mail: solar@cts.com

http://www.solarelectricinc.com
FREE DETAILED PRICE LIST

SIEMENS unr-seLAr

Stamp Applications is
now on the Web!

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.
These columns are provided to all absolutely free — for 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
http://www.nutsvolts.com

reference binder.

Putting
the Spotlight on
BASIC Stamp Projects,
Hints, and Tips
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Emmd

Positive Notch
Filters

Large STOCK on all Available Channels
2 thru 24, 95 thru 99
0,1,57,58,59,60,61,A1,A2,A3,A4,A5
ORDER BY SINGLE CHANNELS
We Specialize in Large Quantities on every Channel

PRICES AS LOW 4S $6.00EA

NOBODY BEATS OUR PRICES

Monday - Friday (8am to 5pm) Central Time
QUALITY METAL CYLINDER TYPE NON-TUNABLE

ABSOLUTELY NO DRIFTING PROBLEMS
=5

n Positive Filters
1pc-$16.00 S5pcs-$14.00 10pcs-$12.00
25pcs-$10.00 50pcs-$8.00
itive "G" Series Fil
1pc-$30.00 S5pcs-$28.00 10pcs-$25.00

R
Tom G. - FL Excellent Service, fast and quick. The only bad thing about this company
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 !!!!

Give our 800 line a howl for Lhe besl
service in Lhe Counlry....1M

A "TFC" Company

should be stable and from a battery that’s separate from either
engine (a nine-volt battery would even work if you use the CMOS
version of the 556).

Rating Switch Contacts

Q. My question concerns the current and voltage ratings of
mechanical switches and relays. In particular, | was wondering how the
ratings translate when your design uses different values. For example,
if a switch is rated as 4 amps at 120 volts, what is the current rating at
12 volts? Furthermore, how do AC values relate to DC values?

John Piccirillo
via Internet

A. The amount of current a wire can carry is proportional to its
cross-sectional area; that is, the amount of material you see when
you cut it like a sausage. Basically, the more meat you have, the
more current it can carry. Switch and relay contacts are the same
in that the more metal you have, the more current the contacts can
handle. The power rating of the contacts can be estimated by their
diameter. Here's a rough guide of contact capacity for AC resistive
loads (light bulbs, toasters, etc.).

Contact Diameter Current Capacity

5 mm 20 Amps
3 mm 10 Amps
2 mm 5 Amps
1 mm 1 Amp

The resistance of closed contacts on a relay that’s in good con-
dition is very low — a few milliohms, at most. Consequently, the
current rating should be the same whether you're using it for 12-
volt or 100-volt loads. However, these values must be derated sub-
stantially for inductive loads, like air conditioners and freezers.
That's because an inductive load has an EMF backlash, where the
collapsing voltage generates a spark that's up to 10 times the volt-
age of the line feeding it. In effect, you could get a 1,000-volt kick-
back from a 110-volt motor. This causes arcing, which can burn
the contacts, or even weld them together. In answer to the second
part of your question, there are basically two types of current rat-
ings for switch contacts: AC and DC. The AC amperage rating is
always higher than the DC rating because the AC signal passes
through zero volts, which makes it self-quenching. DC currents, on
the other hand, draw arcs, which can destroy a pair of contacts in
seconds. In fact, professional welders (you know, the kind that
build bridges) prefer DC current at low voltages because it sustains
a hot spark which provides a stronger weld. Fortunately, DC cur-
rents can be squelched quickly by putting a backward diode or
(less favorable) a capacitor across the contacts, which lets it han-
dle higher currents with less damage.

Used ZDS Computer Parts

Q. | have a Zenith laptop computer model 2WL-183-92 which has a
10 MB JVC hard disk. I'd like to replace it with a good used drive of
about 50 MB, but don’t know where to look. If that’s not feasible, could
| use an IDE drive as a replacement with a correct interface card?
Robert Richey
Vandalia, IL

WHOLESALE CABLE

CONVERTERS AND DESCRAMBLERS
M Quality merchandise by brand name manufacturers
™ Satisfaction guaranteed B Free gift on first order
M Technical support 1 year warranty on new descramblers
M 2 year warranty on new converters Tell us the
COD shipping & overnight shipping by request B8 lalo BT

M Experience where it counts 1 Volume pricing [IUZERTi 20 B
ADD-ON DESCRAMBLERS: TVT, FTB-3, STEALTH, AS-3, AS-3DF, M-  REUCICRITATH )2
80. PIO-GREEN, DMTBA, KN12, EAGLE PD-3, HAMLINMLD-1200  [EETS i W TiT:|
COMBINATION DESCRAMBLER/CONVERTERS: PIONEER, 1
ZENITH, OAK, EAGLE, HAMLIN ; et us try to
PLAIN CONVERTERS: PANASONIC, STARGATE
REMOTE CONTROLS: ALL MAJOR BRANDS, INCLUDING 24
FUNCTION UNIVERSAL REMOTES :

WHOLESALE CABLE M-F 11am-6pm EST s
(718) 262-0900 - FAX (718) 657-4015 - (718) 297-9221
No NY sales. Federal and local laws provide criminal and civil penalties for unautho-
rized use. Check with your cable providers for permission to use equipment. Must be
paying For all services you receive, Order by model number only. Some equipment
refurbished as new.
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Cricket Alert

Q. I'd like a simple way to transmit a voltage reading via radio to a
remote display. The actual application is to monitor the battery volt-
age of my electric car from my apartment so that | don't have to go
down to the carport to check its progress. The straight-line distance
through the floor is about 20 feet. I'm kinda leaning toward a wireless
connection because while | know AC powerline transmission would be
a possibility, | suspect there may be a problem with charger hash.
Chuck Hursch

Larkspur, CA

A. | have a novel thought on this one. Have you heard the
story about the cricket and temperature, where you can gauge the
temperature by counting the number of chirps a cricket does in a
minute? Why not apply that to your electric car? The fuller the
charge, the more frequent the chirps. Fewer chirps means a low
battery. This is easily done using a low-power FM transmitter in
the car and an alarm-clock FM radio. Here's a simple circuit that
takes almost no power. You can buy the FM transmitter from
many of our advertisers, or build your own (I've printed about a

million of them).

: e
A. An excellent source of used Zenith computer parts is

Surplus Trading Corp. (616-849-1800). You can find their ad on
page 11 of this issue.

SR
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 PRO-FILTERS $8..

IN LOTS OF 20 o
975 106.5, 108.5, 110.5 = 312.75%0‘

FILTERS - CONVERTERS - FILTERS - CONVERTERS
“SUMMER SPECIAL SALE”

e

Discharg 13

L1

Duseharge

Battery
Under
Test

{ﬂ(

|

——

Al

l?

The left side (multivibrator #1) of the circuit is a pulse genera-
tor. As the voltage of the battery increases, the pulse rate increas-
es, too. The right side (multivibrator #2) of the circuit is a simple
tone source. When the output from multivibrator #1 goes high, it
resets circuit #2, which emits a tone that is sent over the air waves
by the FM transmitter. The duration of the tone s controlled by the
width of the pulse, which is set by the “chirp” adjustment. You can
change the pitch of the chirp by experimenting with the 0.1 uF

WE ALSO OFFER
OVER 150 DIFFERENT
ELECTRONIC KITS

e

PO Boxy 5408
Scottsdale, AZ 85261

['or Phone Orders Call:  800-445-0697

or Fax Your Orders o: (602) 451-9495

For a Free Catalog Call: (602) 451-7454

5
#1 Quiput
Voltage R1 10
Resel
12v 1k W
24V 3.3k 9
BV 51k 2 Output ————
48Y 7.5k

I+

Send or call for our
iant 4,000
ain catalog.
(Free in U.S., how-™
ever forelgn catalog™
requests
5.00.)
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FTGs

FTG 6300

10

20 or More

$99

$110

CATV
550-85 Ch. Capabilities $79
Panasonic

$99

DECODERS
Apollo-J
TVT
PIO-Brown
Stealth 80-P

$79
$69
$79
$69

CALL

$89

$99

$69
$79

$69
$59
$69
$59

S79

$89

$59
$69

$49
$49

1-800-A-WIRE-4U
—800-294-7348

PLAZAC SALES, INC.

(Sorry No New Jersey Sales)
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* SHILYIANOD - SHALTIA - SHILHYIANOD - SHILTIH - SHILHIANOD - SHIALTH -

FILTERS - CONVERTERS - FILTERS - CONVERTERS

Approx. 1 ¥16L k.
/32" Dia

XENON
STROBE TUBE

Msde by G8 this handy pocket sized mullilester lests AC volts
0-400V, OC volts from 0-400V, DC Current from 0-
ZOUM resistance from 0-20 Meg(2. The:neal aspect of
this mefer is that it's only about 4" x 2" x 3/8" thickand
it has buill-in probes and a protective case Features
auloranging, 3.5 digit LCD readout, data hold button and comes
‘with 2 waich batteries lor power. Brand new in retall packaging. Model
GOT-800. Acouracy: +2% of reading ACY, DCV., 45% of reading in ohms.

two types!

Brilliant Red

.................

G7852 | BRILLIANT OUTPUT
49¢ BICYCLE/JOGGER
WARNING LIGHTS

These small waming lights operate from 2 AA
batteries (nol included) and produce brilliant
flashes of light o warn approaching molorists of =
your presence. Clips onto belt or the back of your
bicycle seal with the built-in clip. These appear o

be brighter than the popular rectangular units that we
have saen and we are selling them lor much less. Size:
Approx. 2 3/4" dia. x 2" thick. Brand new in retail card packaging. We have

G7863 $8.95
Multicolor (red, green, yellow) G7864 $9.95

/|,l

Designed o clean hard to reach area of compulers and elechronic

Minimum Order: $10.00 (plus $5,00 Shipping and Handling). We accept MasterCard, Visa
and personal checks, however, we cannot accept personal checks on orders outside the
United States. Minimum Forelgn Order Amount: $50.00 (plus a minimum $10.00 S&H),

SMB-06L CABLE READY PLUS™
STAR BUZZER
G7874
$1.29
e
i e s i

BVDC operation

LM3875 (¢

100 watt audio power{ =
amp IC with spee sheet _'-lﬂiﬁ ]

G7430
$3.75

tuned inon thecabile box while watching a difierent one
Irom your VCH tunes. Also restores PIF on equipped
V! Features a power onolf switch with red LED

power on indicalor, two 3' Flo F cables, wo 6'RCA
IuRL‘.lnhlﬁ.mda!ACa!w Thisitem is sold "as
is" only because it may not work in some areas.

G7370 $5.00

Brushiess
3/8” thick
square. Made
12VDC@140ma Has ﬂexm‘e wiie

ULTRA THIN
12VDC FAN

12VOC fan isonly

ize about 1 1516

by Elina Fan. Rated

leads and connector. B

G7871

3298

STANLEY SUPER
BRIGHT RED LEDS

Lowurrent high reliability TT case red LED by Stanley.
6moad@20mA typical output. Pastel diffused pinkish
lens type. Peak wave ength: 630nm, V,=2.0V. These

are brand new and very ni
GTe82.....onnes 20/$1.00
Sealed Bag ......200/$7.00
5Bags........... 1,000/$30.00
10,000 pPCS.....ovensss $275.00

Has biush and various attachments lo clear dust off from
ds, elc. Rm\ras 2 AA batteries (not included). Brand new and

eyboar
quality made by Gem
87873 $2.98

Brand new 2 line with 16 characters on each fine alphanumeric dxspla-p
These glow bright tlue\m ane mﬂuarmit \asslmﬁans’:

Fubata partd s, we befieve, 1625003 |s z
circylt board mnlzmln'ga:iag:ﬁ“m anrlva circuit. The IC's are two OKI

save a bundle!

G7875 $2.95

5 FUNCTION

DIGITAL

Very handy compad! LCD readout
hand held multitester by GB. Model
#GDT-160 operates from 2 AAA
batteries (not included). Features

f y carrying
case. Sizeabout 1/4"Lx 1 AB'W
X13/16°D. Brand new in retail
blister pack. These are worth af
least $501

G7872

MULTIMETER

$19.95
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capacitor’s value. One precaution, never let the input voltage from
the battery under test go higher than the nine-volt power source
(that’s the reason for R1). Have fun!

Advertising Giant

Q. My grandson wants to build a movable message display large
enough to display messages between 3 feet and 10 feet long, with let-
ters of 5 to 12 inches tall. The message can scroll, but it should be
able to hold one double-spaced standard page of text. Control of the
displays should be as simple as possible; ideally, from a keyboard. The
proposed locations for use of the display are fences, a parked vehicle,
and buildings. Could you please supply the addresses of businesses
that sell equipment for building such a display?

Bud Blomberg
Indiana, PA

A. This is a pretty tall order. Howeuver, I was able to locate two
companies that sell these items for a “reasonable” price (under
S1,000.00). The first is Forward Enterprises, Alberta, Canada
(403-289-1717; http://www.spannet.com/signs/). The other is
Acefair Industries, but their main office is in Hong Kong, so
you'd be smart to contact them via their Internet address
(http://home.hkstar.com/~acefair/home.html) and look over
their products first. There are others, like Mitsubishi, but they're
more expensive.

Needs UPS Software

Q. | have a computer back-up power supply made by American
Power Conversion, with the model name Smart-UPS 400 (120V). It has
a serial port and dip switches in the rear. I know it can monitor AC
power levels, surges, dips, etc., but the person who gave it to me can’t
locate the software or manual. Any help locating software would be
appreciated. The manual isn’t necessary, just the switch settings. Also,
can these units be adapted for extended use from the battery supply
(as in larger battery capacity and added cooling)?

Don Edwards
via America Online

A. Maybe the reason he didn’t give it to you is because he

never had it. The program you're looking for is PowerChute Plus,
and It costs $69.00. You can see a demo of it in action at APC’s
Web site (http://www.apcc.com/english/prods/index.htm). In
fact, they have a whole range of software and hardware add-ons
for your Smart-UPS.

Mailbag
Dear TJ:

Two items. There's an outfit in San Diego, CA
(http://www.jabra.com) called Jabra Corporation that makes an ear
microphone that goes both ways, and has good noise immunity (see
Figure below).

JABRA Ear PHONE®

_ Speaker

]
Earmol M Phone

The JABRA Ear PHONE 15 comrectly
postioned when the cord, at the

poimnt it1s attached to the JABRA

Far PHONE, is aimed toward

the comer of the user’s mouth

e,

The JABRA Ear PHONE is comprised
of a light-weight microphone and a
speaker in a single tiny unit that fits
In your ear.

There is nothing over your head, over
your ear, ar in front of your face.

The JABRA fits comfortably mside
the user's outer ear utihang our
earmolds. You get great sound
mput with the microphone and
clear, private audio in your ear.

In the answer to Martin Vargas (Electronics Q & A, Oct. '96 issue),
you may have exaggerated about the demise of Signetics. They've
only changed names. They're now Philips Semiconductors. A lot of
employees would be upset to hear that they went out of business! For
someone trying to get a sample or two of an old part like the NE5045,
they might try calling the nearest Philips sales office and ask very

- GOPY

CATS

GELLULAR PROGRAMMING EQUIPMENT

WE OFFER YOU THE LOWEST
PRIGES IN THE USA!!

6-WAYS..7-WAYS..STARTACS..ELITE AND ELITE EE-3
WE HAVE WHAT YOU WANT!!
CALL US AFTER YOU'VE 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 HOURS
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nicely for a sample. If one is laying around the office, I'm sure they’d
part with it!
Kellybob1
via America Online

Response:

Thanks for the two tips. I'm sure they’ll be helpful to our read-
ers. Sorry, if I stepped on anyone’s toes, but if you're looking for
Signetics parts, you're not gonna find them under the old name.

TJ Byers
Q & A Editor

Dear TJ:

The August issue had a couple of questions for which your
answers have been bothering me, and I'd like to ask you about them.
The one was titled "It's always 12:00 at my house," a question about
how to deal with power outages and electronic equipment that have no
back-up for stored information, like the time. Your answer was to use
three alkaline cells to maintain power to the five-volt supply line in the
device, using a 1N34A to make sure that electricity would only flow
from the batteries, and not to them. The batteries generate 4.7 volts,
but won't the diode produce a voltage drop of 0.7 volts, leaving only
4.0 volts. Is this really enough? Could an alternative solution be to use
a six-volt lead-acid battery or two three-volt lithium cells, in series with
two diodes to keep the voltage below five volits?

My second query is about the amateur rocketry question. The
writer complained about his batteries not lasting very long with regular
igniters, and he wanted a substitute for the igniters. | think another
way to tackle the problem is to find a way to boost the output from
the batteries so that they last longer. For instance, use a DC-to-DC
step-up converter, something like the Maxim 1771, so that even as the
batteries drop in voltage, the voltage to the igniters remains high.

Tom Harrison
via Internet
Response:

First question: Yes, it's enough because the 1N34A is a germa-
nium diode with a voltage drop of 0.3 volts, not 0.7 volts. The end
voltage, with fresh batteries, is somewhere around 4.5 volts. The

uo!lage ofa lead-acid battery (typlcally 6.3 volis) is too high for
this application, even with two dropping diodes, and the lithium
cells are short-lived. About the igniters: It's a matter of power, not
voltage. As you know, power is equal to the voltage times the cur-
rent (P = E I). Increasing the voltage means you lower the current.
His problem is that the igniters, which are basically a filament
wire, drain his battery way too soon. No amount of changing vollt-
ages can fix that.
TJ Byers
Q & A Editor

Dear TJ:

In your answer to Eric about solar powered-sprinklers, you neglect-
ed to show a blocking diode. Without it, the solar cell will drain the
battery of its charge overnight. | use a similar solar set-up to power
remote weather stations accessed by cellular phones and modems.

Jimmy Qualls
via Internet

Response:

Yes, I should have included the diode just to be safe. In many
of my designs, though, I've been able to get away without them,
but it depends on the panel and the balance between it and the
battery. Stay tuned for more on solar projects. Looks like | struck
a chord on this topic.

TJ Byers
Q & A Editor

Reader’s Tip

1 just read the request for Spice models for RF devlces As you doul:ﬂeu :
know, most IC manufacturers have Web pages with numerous Spice models
on them. What you may not have noticed is that very few of these are for RF
devices. So | scoured the Internet and concatenated the scattered RF mod-
els into a single file. Dave

Hayes
via Intemel:
You can find this file on the Nuts & Volts Web site, in the FTP Main
library, under the name RFSPICE.ZIP. (http://www.nutsvolts.com)

LASER POINTERS & MODULES
INFINITER 300
2-1/4"Lx 1/27"C - 650 nM
$ 35

SUPER NBK/BBK POINTERS
s"Lx /2" -650nM S 36
ULTRA 635 nm $ 59
SEND FOR FREE CATALOO - MANY LASER PRODUCTS AVAILABLE
2.4TRB WIRELESS VIDEO/AUDIO
TRANSMITTER RECEIVER SYSTEM $ 160 (2rors 150E0.)

WIRELESS!

* TRANSMITS UP TO 500°.
* TRANSMIT VIDEO & AUDIO FROM VCR
TO ANY OTHER ROOM IN HOUSE.

® USE WITH VIDEO CAMERA TO KEEP AN EYE ON “KIDS".

* HAS STANDARD VIDEO/AUDIO INPUTS & OUTPUTS.

* COMES COMPLETE WITH BUILT IN ANTENNAS, AC
ADAPTERS & ALL NECESSARY CABLES.

INFINITER “6” POINTER
3"Lx 3/4"7 - 650 nM

670-650-635 nM
LASER MODULES
CALL FOR PRICING

* KEEP AN EYE ON ANYTHING

WE CAN SUPPLY ALL YOUR WIRELESS VIDEO/AUDIO NEEDS ... GIVE US A CALL

BLACK & WHITE & COLOR VIDEO CAMERA BOARDS

* CME-255 “MINIATURE” BLACK &
WHITE CAMERA $78

* CME-100 SERIES BLACK & WHITE
PINHOLE, STANDARD or “¢”
MOUNT LENS CAMERAS S 98

s CME-100(P) BLACK & WHITE
PINHOLE or STANDARD LENS i
CAMERAS with MICROPHONE $ 125

* CME-300 SERIES COLOR PINHOLE,
STANDARD or “C” MOUNT LENS
CAMERAS with MICROPHONE § 245

WE SUPPLY ALL TYPES OF CAMERA BOARDS - CALL US

4LCD 4” ACTIVE MATRIX - BACKLIT
LCD COLOR MONITOR $235

eor ANYONE.

® 500’ FOOT PLUS RANGE.

* VIDEO & SUPER SENSITIVE
MICROPHONE.

$ 895

COMPLETE SYSTEM

* 6-3/4" (W) x 6”(H) x 2-3/47(D)
¢ STANDARD VIDEO INPUT
© 480(H) x 240(V) RESOLUTION

CREATIVE MICRO ELECTRONICS, INC. 70 ORDER - CALL (800) 771-1295 (OUT OF COLORADO ONLY)
{303) 771-1288 (LOCAL) FAX: (303) 771-1136 (ALL AREAS) SEND FOR FREE CATALOG WE ACCEPT CREDIT CARDS

Write In 153 on Reader Service Card.
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BUILD THE
SCOPE
BOOSTER

Increase the Frequency of
Your Oscilloscope to 170 MHz

by Henry Wolf

ave you ever used an oscilloscope to tune the out-
put of a power mic, so that it was perfect, no dis-
tortion, no clipping? (The signal was as clean as it
could be, then you transmit to someone using that
same mic and they say, “You sound distorted.”)
Have you ever built a power booster for your CB
or ham radio and then find out that your signal no longer
sounds clear? Have you ever built a small oscillator to use as a
transmitter, but could not find out if the distortion was in the
oscillator or modulator?

If you have problems like these, the Scope Booster is the

project for you.

With the use of the Scope Booster,
you can display a high-frequency RF sig-
nal directly on your oscilloscope screen,
without the use of a high-frequency oscil-
loscope. The Scope Booster is an easy-
to-build, high-performance accessory for
your low-frequency oscilloscope. With the
help of the Scope Booster, you can mea-
sure frequencies from 4.2 to 170 MHz.
The circuit board construction is straight-
forward and well thought out. A novice
kit builder should have no trouble building
this project with its easy to follow, step-
by-step instructions.

Theory of Operation

In the block diagram shown in Figure
1, the device under test is connected to
the Scope Booster, which itself is an RF
mixer and buffer amplifier. Here, the sig-
nal being tested is mixed with the signal
from an RF signal generator. For exam-
ple, if you are testing a 27.55 MHz CB
transmitter, you simply set the signal gen-
erator to 28.55 MHz; the mixer will com-
bine these two frequencies, its output will

be the difference between them. In this
case, a 1 MHz signal goes directly to the
vertical input terminals of vour scope for
viewing.

When testing higher frequencies —
such as a 100 MHz transmitter — it is
better to use a higher conversion ratio.
For example, if you have a 5 or 10 MHz
scope and are testing a 100 MHz trans-
mitter, set your RF signal generator to
either 96 MHz or 104 MHz; this gives
you a 4 MHz conversion. If you only have
a 1 MHz scope, set it so you have four

tupes of distortion.

It should be noted that, when mixing
two sinewaves, you not only have the dif-
ference between them, but also the addi-
tion of them on the output. A 27 MHz
signal mixed with a 28 MHz signal gives
four outputs: 27, 28, 1, and 55 MHz. No
filtering is necessary since your scope
cannot see frequencies beyond 10 MHz.
Now that we have a little theory, let's go

over the circuit used in this application.

Circuit Description

The Scope Booster circuit diagram is
shown in Figure 3. The bias of mixer
transistor Q1 is set by resistors R1, R3,
and R4; R4 is bypassed to increase AC
gain. The output of your signal generator
is matched to the input of Q1 by trans-

cycles on the
screen. The repro-
duced signal is iden-
tical to the original.
Any  distortions,
such as second har-
monic, non-linear

over and under
modulation, also
appear exactly as
the original. Figure
2 shows some
examples of these

SIGNAL SCOPE B
GENERATOR BOOSTER [ [OSCILLOSCOPE
FIG 1: Block c
diagram of the | DEVICE UNDER
set-up.

/\_/%

amplification, and A

F

FIG 2: Output Wave Forms. (A) 400 Hz test tone.

(B) RF viewed at audio sweep rate. (C) Perfect modulation.
(D) Sever clipping of the RF signal. (E) Under modulation.
(F) Distortion of the RF signal.

former T1. Transformer T1 is
tapped one turn from the bottom
to prevent overloading and fre-
quency drift. Capacitor C2 couples
the signal to the base of the mixer.
The signal being tested is injected
directly into the emitter of Q1
through capacitor C10. The output
is taken from load resistor R2 and
coupled using capacitor C3 to the
base of the buffer. Transistor Q2 is
a very low noise, highly stable,
transistor which provides almost
no load on the mixer.

Bias of Q2 is accomplished by
resistors R5, R6, and R11. The
output of the buffer stage is ampli-
fied by transistor Q3 which is
biased identical to Q1. Capacitor
C8 couples the output of the buffer
to the input of Q3. The output sig-
nal is taken from load resistor R10
and coupled to the output connec-
tor through capacitor C9.
Capacitors C4, C6, and RF chokes
L1, L2, and FB1 provide high-fre-
quency filtering of the power sup-
ply. Capacitor C5 is a high-value
tantalum capacitor used to prevent
the circuit from becoming a low-
frequency audio oscillator. Diode
D1 protects the circuit from acci-
dental polarity reversal when
power is applied.
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T

FIG 3 Sc.hemaﬁc d:agram of the Scope Booster. The Scope Booster requires no internal
connections. It just plugs directly into the vertical input terminals of your oscilloscope.

Tin one end first and
solder it into the board.
Now, wrap the required

COAX TO ANTENNA

FIG 5: Low RF voltages from a radio can be connected directly to the
booster. When connecting the output of the transmitter, use one of the
methods shown here.

number of turns (one,
in this case) around the coil on T1, bring
the other end through its hole in the PC
board, and solder it.

braided shield, make sure there are no
loose wires sticking out of the top of the
board or at the base of the connectors.
These loose wires will act as antennas at
different frequencies.

Py NPO  Mylar 5%
L1 L2 Range in Turns cX CY
| C4 68 to 88 T1-C 1 24 pF 001 uF
" 88 to 108 T1-C 1 18 pF 001 uF
108 to 120 T1-C 1 10 pF 001 uF
120 to 145 T1-C 1 6.8 pF 001 uF
s1  T1-X o (—@ 145 to 170 Ti.C 1 5 pF 001 uF
(_‘ S3 FIG 4: Component Specification Chart.
w9V diode D1. power supply. Now we are ready to test
L E Installing the prima- | our 100 MHz FM radio transmitter.
. 2 ry link on transformer Never connect the output of a power
T1 is simple. First, cut transmitter directly to the Scope Booster;
5‘ a piece of small gauge use one of the taps as shown in Figure 5.
wire such as #24 or Now connect your signal generator, the
J I T #26 (or anything | device under test, and your oscilloscope
o e = 2 L L . handy that is insulated). | to the Scope Booster. Set your scope to a

horizontal sweep rate of .2 uS per divi-
sion. Slowly adjust the frequency of your
signal generator above or below 100
MHz until you obtain the largest signal on
the scope screen.

Using a plastic tuning tool — any-
thing else will throw the circuit off —

SB170 All input/output connectors should | slowly adjust T1 until you have a maxi-

be type BNC. The kit uses silver plated mum undistorted signal. Re-adjust the sig-

COAXIAL Teflon® coax cable when connecting | nal generator once again for maximum

—_— them to the PC board; standard coax | output on the scope. The Scope Booster

o ettt ‘} i INPUT may also be used. When installing the is now complete. It should be mounted

inside the metal case to keep stray RF
fields from affecting its operation.
Figure 2 contains some examples of

output wave forms. In Figure 2A, a 400
Hz test tone is displayed. This would be

METAL CASE Next, install inductors L1 and L2. the output of your power mic. Figure 2A

Finally, before soldering on the battery | is also the output of the transmitter with

ANT ANT snap, be sure to slip the ferrite bead over | no modulation — a perfect sinewave pat-
IN = .LU ouTt SB170 the negative lead which is always the | tern of 100 MHz which you now see on
L\M_"_I ]/ black wire. Clean all rosin off the board | your scope, thanks to the Scope Booster.

with flux remover. Figure 2B is the image you get with

50 2 TAP COAX Assembly is now complete. We will a low-horizontal sweep rate. This is used

0 PF T 1' INPUT now learn how to test and use the Scope when viewing audio without the use of an

Booster. RF demodulator probe. The RF pattern

appears as a solid green rectangle. The

Now that we have a little under- “Frequency Range,” — 88 to 108 covers | Testing and Using the Scope wave form in Figure 2C is perfect modu-
standing of the circuit, let's build one. the range that is needed. The next col- | Booster lation. The example in Figure 2D shows

Circuit Construction

The use of a printed circuit board is
important due to the high frequencies
involved; fiberglass or phenolic is best.
Next is component selection.

First, we must determine what fre-
quency range we would like to cover.
Let's say we want to test a 100 MHz FM
radio transmitter; look at the chart in
Figure 4. The chart is broken down into
five columns. Frequency Range in MHz,
T1, Primary Tums, NPO CX, and Mylar
CY. Note: The chart in Figure 4 is only a
partial chart which covers frequencies
from 66 MHz to 170 MHz. A full chart is
included in the kit which covers a fre
quency range from 4.2 MHz to 170
MHz.

umn gives the coil number needed for T1.
Now look across to determine the num-
ber of turns needed for the primary of
T1, followed by the value of CX and CY.

All resistors should be carbon com-
position 1%. Metal film resistors have a
tendency to look like inductors at high
frequencies. Capacitor CX should be type
NPO. As the operating temperature of
the circuit increases, the capacitance of a
NPO capacitor remains constant. This
stabilizes the circuit so that the resonant
frequency is constant.

All bypass and coupling capacitors are
ceramic type, grade Z5U or better.
Capacitor C5 must be tantalum because of
its low impedance. Transistor Q2 is critical
and should not be substituted. First, mount
all resistors, then capacitors, followed by
coils, and finally semiconductors. Watch

Before applying power, measure the
resistance across the terminals on the bat-
tery clip, then reverse the meter leads and
read it again. They should read 6.2K in
one direction and 2K in the other. Next,
use a high-impedance voltmeter and
measure the DC voltage at points A, B,
and C to ground on the schematic. The
voltage should measure 4.8 volts, 1.5
volts, and 4.8 volts, respectively.

If any of the readings are greater or
less than 20%, stop, check all component
values and their location. Also check for
solder bridges and broken connections. If
all is well, no further tests are required.
Use a ninevolt standard battery to
power-up your Scope Booster. If you
decide to use a power supply, it should
first be tested using the battery. Then
switch over to a regulated nine-volt DC

severe clipping of the RF signal caused by
over modulation. Figure 2E shows a clean
signal, but under modulated. Finally,
Figure 2F shows a wave form with distor-
tion of the RF signal.

By using the techniques described in
this article, you can use your scope to
view any RF frequency up to 300 MHz.
Any frequency beyond 300 MHz can be
viewed by using a method called double
conversion. For example, if you want to
test a 420 MHz signal, first mix it with
320 MHz; this gives you a 100 MHz out-
put from mixer one. Then using a second
mixer, mix the 100 MHz output with a 99
MHz signal. This gives you a 1 MHz out-
put signal on your scope. A second signal
generator is not necessary. A simple 100
MHz crystal oscillator will do the trick.
Complete details are available in the kit
manual from Creative Technology. NV

Look down the column that says

the positive polarity on capacitor C5 and

RESISTORS 1/4 watt 1% CARBON
2N3906 R1,R9 10K OHMS PA RTS LIST
e e Kets |
, 3.3K OHMS
R4.R8 350 OHMS PART#/DESCRIPTION
: . . B5R6 150K OHMS . -
01 uF — CERAMIC i 4CT10B1 _ ’
MISC. Scope Booster Printed Circuit Board $15.00.
001 uF — CERAMIC BNC BULKHEAD CONNECTORS SB1T0K
NINE-VOLT BATTERY SNAP .
47 uF IOvohs TANTALUM PC BOARD #CT1081 Complete Scope Booster Kit $59.95. Includes circuit board,
: EE TEXT MOUNTING HARDWARE wnpietesetefuﬁbandcamtomtheﬂ-EMsz
METAL CASE ITOM"lzbarsdsantiaﬂaﬂlwpansincﬁ.ldmaS{}pagq
COAX CABLE uun‘uctmnmamalonhmtommsmpebom
] 1.2 uH
FERRITE BEAD #CT0213  Note: The fologing tems are avalabl from Creative Technology, SB170B
RF TRANSFORMER SET ~ Dept. NV, 206 Gilbert Ave., Winsted, CT 06098, Add $3.50 for ship-  Assembled and SmpeBoosta{spedfyt&itfra;um
. ~ #CT1084-3 mwmmmmmmmmmm ._whmmdemgis’i'?%
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HOW TO PLACE A CLASSIFIED AD

TYPE or PRINT your ELECTRONICALLY RELATED ad copy CLEARLY (not all
caps) on a separate piece of paper. Spell out words when submitting hand-
written copy. Calculate the number of words and multiply it by the appropri-
ate rate (see RATE PER WORD section). Include any charges for bold and/or
CAPPED words, any artwork costs that would be applicable, and/or costs for
boxing your ad (explained below). Choose the appropriate classification for
your ad(s) to appear in (see below). If no classification is indicated, it will be
placed in Misc. Electronics or wherever we deem most suitable. Enclose your
name, address, phone number, and Nuts & Volts account number from
your mailing label (if available) for identification purposes. Include full pay-
ment — CLASSIFIEDS RUN ON A PRE-PAID BASIS ONLY — and mail your
completed order to:
NUTS & VOLTS MAGAZINE, 430 Princeland Ct., Corona, CA 91719.

RATE PER WORD

The ad rate for current PAID subscribers is 80¢ per word. All others pay
$1.20 per word. There is a $9.00 minimum charge per ad per insertion.

WORDS IN BOLD AND/OR ALL CAPS

Words to be set in bold or CAPS are each 10¢ extra PER WORD. BOLD CAPS
are 20¢ extra per word. The first two words of each ad are bold capped at no
charge. Indicate bold words by underlining. Words normally written in caps
(e.g., IBM) and accepted abbreviations such as VAC or MHz are NOT charged
as all cap words. Use a two-letter abbreviation for states.

PHOTOS, DRAWINGS, AND BOXES

A photo or drawing may be run at the top of your classified ad for an addi-
tional $10.00 (1" depth max.) for camera-ready art. No wording is allowed in
this area. Add a one-time charge of $56.00 to enlarge, reduce, or duplicate line

art, or $8.00 for halftone of photographs. To BOX your ad, include an addi-
tional $50.00 for copy-only ads, or $75.00 for ads with art or photos.

FAXING IN AD COPY

You may fax in ad copy or changes before the closing date (5:00pm on the
10th) at 909-371-3052 using MasterCard or Visa. Include credit card expira-
tion date, the name that appears on the card, a daytime phone number, and
your Nuts & Volts account number. Ads without credit card information will
not be listed as received until payment is received in full. WE DO NOT CALL
OR FAX BACK VERIFICATION OR QUOTES OF FAXED-IN ADS. For verifi-
cation of faxed-in ads, please call 909-371-8497.

DEADLINE

Prepaid ads received by 5:00pm on the closing date (10th of the month) will
appear in the following month's issue. Ads postmarked through the 10th, but
received after the closing date, will be placed in the next available issue. No
cancellations or changes after the 10th. Cancellations and changes must be
submitted in writing,

IMPORTANT INFORMATION

All classified ads are running copy only. No special positioning, centering, dot
leaders, extra space, etc. is allowed. All advertising in Nuts & Volts is limited
to electronically related items ONLY. All ads are subject to approval by the
publisher. We reserve the right to reject or edit any ad submitted. We do not
take ad copy or changes over the phone. We do not bill for classified ads.
Repeat ads or ads run in multiple classifications within the same issue are
allowed. Paid subscribers may run ads at the 60¢ rate only through their sub-
scription expiration date. NO REFUNDS. Credit only. No credit for typesetting
errors will be issued unless you clearly print or type your ad copy.

Choose a category for your ad from the classifications listed below.

10. Ham Gear For Sale 80. Test Equipment
20.Ham Gear Wanted 85. Security
30. CB/Scanners 90. Satellite Equipment
40. Music & Accessories 95. Military Surplus Electronics
50. Computer Hardware 100. Audio/Video/Lasers
60. Computer Software 110. Cable TV
70. Computer Equipment Wanted 115. Telephone/Fax
.

T TR T LT AT TR ITSET AR
120. Components 155. Manuals/Schematics Wanted
125. Microcontrollers 160. Misc. Electronics For Sale

130. Antique Electronics 170. Misc. Electronics Wanted

135. Aviation Electronics 175.BBS & Online Services :
140. Publications 180. Education :
145. Robotics 190. Business Opponunities .
150. Plans/Kits/Schematics 200. Repairs/Service :

AAA Cellular 109 Converters, LTD.

AAA Trading/Audiopaging, Inc. ...................69  Corporate Systems Center ..................... 94
ABC Electronics 52 Creative Micro Electronics, Inc. 17
Absolute Cable Products ............c..c.ce.........69  Cunard Associates............ : 1
ACP Super Store Danbar Sales Company ...

Advanced Educational Systems.......
Ah-Hal Design Group. {1 Rt

Battery-Tech, Inc.

Baylin Publications 58 Gateway Electronics, Inc......
BCD Electro 112 General Device Instruments 112
Bell Electronics 40 59

Bruin Electronics 39 Halted Specialties Co. ..

c2 112  H.T. Orr Computer Suppl

C &S Sal88, INGC. ii.cuicuunusinieasnsonmasantines 51, 89 ICE Technology, Inc. ............ 13

C and H Sales Company ILE.S.

CA Grapevine 72 Information Unlimited

Cable Connection 35 Intronics, Inc.

Capital Electronics, INC. ........ccvecsmennins T2 74 LS E, Inesici

CBD Electronics 73 J & M Microtek, Inc. .....

CDR Micro ..... 61 Jade Products, Inc. .......

Cellular Technology Group ...........ceeeeresieees 87 Javanco

Chenesko Products, INC. ........cocovummmininnnasad 5 Kable Works, Inc. ............

Communications Systems KDE Electronics Corp. ...
Laboratories 11 Kimtronics, Inc.

Consumertronics 17 La Paz Electronics Intl. ......c.c.c...
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ADVERTISER S INDEX

M2L Electronics
Master Components
MCM Electronics
MDM Radio, Ltd.
Megatronics
Metric Equipment Sales, Inc. .....
MHZ Electronics, Inc. ..........
MicroCom Industries, Inc.

Test Equipment Sales

Test Lab Co.
The Filter COMPANY ......ccuoummemmesmsmisascasens
The M.O.0. Corp.
Ohio Automation, INC. .........ccoversnssessaassis TIZ2. The RF CoMBCRON. - crirrsscisismsmsmasihrain
Optoelectronics Timeless Products
One Stop Supplier TNR Technical, Inc. ........
Pan Ocean Cellular Wholesale ...... ICB ot
Parallax, Inc. Corp.
ParaMax, Inc. U.T.S. Wholesalers ...... et £
PATCO Service, Inc. ... V&V Mach. & Equipmant. Inc. 113
Phelps Instruments VersaTech Electronics

Polaris Industries
Plazac Sales, Inc. ............
Prnlrie Digital, Inc ...........

Viking International .....
Virtual Reality Publishing ...




ADVERTISER’'S INDEX

AMATEUR RADIO & TV

Aljon Toohnoiog:os Inc. .. fadandD
Jade Products, Inc...
MDM Radio Ltd. ......
Milestone Products .

uUsl Corp. ........ =17
Weeder Technologie: .30
BAﬂERIESICHAHGERS

Battery-Tech, Inc. . D3
Cunard Assoclates b
E.H.Yost & Co... 73
Jade Products, Inc.. .34
I N e | s tas coatlob s 73
Solutions Cubed ..... S b <

TNR Technical, Inc. ........
Vision and Motion Surplus.................

BUYING
ELECTRONIC SURPLUS

ABC EICHONIC ... c.ovsvavotiniiainssnsnnist
Bell Electronics .

C and H Sales Oompany
Dexis ..

Metric Equnpmeni Sales, Inc
MHZ Electronics, Inc. . i

MWK Industries .. i
Skycraft Parts & Surplus Inc. ..........60
CABLETV

Absolute Cable Products ..................69
American Trap Company ..................91
Basic Electrical Supply &

Warehousing Corp. .......................80
Cable Connection ...... .35
CBD Electronics ..... SV
Converters, LTD. ............ «53
Diamond Vision Products .... .40
Digicom Communications, Inc. . .20
Direct Cable Supply ......cccccemermnnnand 95
Electronic Goldmine ............. 115
Foss Warehouse Distributors L
Globeo Communication ........ el
Greenleaf Electronics ..... .63
BB Tus NS
LS InG . .60
Kable Works, Inc. ....... .70
KDE Electronics Corp .90
Kimtronics, Inc. . . .86
Master Components ...... ey |
MicroCom Industries, Inc. . B
Modern Communications .. .82
Modern Electronics ........ Y 1)
Novaplex ... s .31
One Stop Supplier .. il
Plazac Sales, Inc. . =115
QB Video ........ W11
Quality Electronics .. .70
R & B Electronics ...... ...98
Southern Electronics . 50 79
Starlite Electronics ..... S
Teleview Distributors... ...62
The Filter Company .. 14
Timeless Products ..... ....60
U.T.S. Wholesalers .. 108
Vision Specialties.............coccvennrinnne 22

Visual Communications, Inc. ...
White-Star Electronics .........

Wholesale Cable........
Xtreme Electronics .........c.ccccneenennns

CBISCANNEHS
Optoelectromos T T
USI Corp. ........ A
CCD CAMEFIASNIDEO

All Phase Video-Security. Inc. ...........70
Communications Systems Labs .......11
Creative Micro Electronics, Inc. ...... 117
Detection Dynamics .. el

General Science & Englnoermg .59

Polaris Industries .. R 2L
Spy Outlet 113
COMPONENTS

BrownDog Prototypos Serieni IR
Javanco...
REParts ...

Skycraft Parts & Surplus Inc. .
The M.O.0. Corp. . "
Unicorn Elecironics

COMPUTER

Hardware

Allison Technology Corporatlon 21, 112
Alitech Electronics Co. . AT
BCD Electro . A12

Bisme Computer Inc
Bruin Electronics ..
CDR Micro . ot
Corporate Systems Cemar
Earth Computer Technologles

EPS... 113
Express PC & Parts .. w103
General Device lnsirurnents 9, 112
Halted Specialties Co. .......... s

La Paz Electronics Int'l.
Midwest Electronics .
Prime Electronic Componants ‘Inc. 102

Shreve Systems .. 112
Techniks, Inc. ..... ...,.112
FA 31| | R R B A e A S It xR b )

Software

Ah-Ha! Design Group, Inc. .........ccu....
Software Clearance Outlet .
Virtual Reality Publishing ............c.....
Microcontrollers / /O Boards
Advanced Educational Systems ........ 55
Bisme Computer, Inc. . i
Earth Computer Tschnologles
EMAC, Inc. . ;
J&M Mucrotek Enc ..... B
MigohEat, INC: . oo S 2
Motron Electronics
NCD ..

Ohio Auturnatlon lnc
Parallax, Inc. .
ParaMax, lnc. .....
Prairie Digital, Inc. ........
Reboot Electronics, Inc. ...
R L et TS =i b
Scott Edwards Electronics
Square 1 Electronics .........cccocivencanins

55

Technological Arts ........cccocviiicviniine
VersaTech Electronics .......c.ccceeueenns

Printer Supplies

Chenesko Products, InC............ccc0enr..8
H.T. Orr Computer Supplies...............75
DESIGN/ENGINEERING/
SERVICES

BrownDog Prototypes .........ccoeeeeena 112
Capital Electronics, Inc.... 72,74
Consumertronics .......... 2 I
V&V Mach. & Equipment Inc. SRR R
EDUCATION

Advanced Educational Systerns 55
EMAC Inc. . 86

EVENTSISHOWS

ACP Super Store .. (L PART
KITS

C & S Sales, Inc.. 51, 89

Electronic Ralnhow Ind Inc
Gateway Electronics, Inc. .
Jade Products, Pnc...........
Ramsey Electronics, Inc. .
Starlite Electronics .......
Unicorn Electronics ......

Weeder Technologies .. .30
Xandi Electronics, Inc. ...........cc.........BB
LASERS

Information Unlimited ...................... 104
MUVICHINEREBINIGE  -......-o.-och aies eame s asssonei
MISC/SURPLUS

Aljon Technologies, Inc. ....................40

All Electronics Corporation 2
Alltech Electronics Co. .
Alltronics ..

Axin Fmanclal Sarwces Inc
Brigar Electronics .........

C and H Sales Company 39
Consumertronics ............. PR i
Creative Micro Eloctromcs Inc ...... 117

Electronic Goldmine ..................
Electronic Rainbow Ind., Inc
Fertik's Electronics ........c.....
Gateway Electronics, Inc. o
Halted Specialties Co. .......ccocceiuiinieans 3
Information Unlimited ...

Javanco... il g
MCM Eleotronlcs “ w2
MDM Radio 3. ..o it 91
Prime Electronic Components, Inc. 102
Ramsey Electronics, Inc. ................. 100
Roger's Systems Specialist ............122
Shreve Systems ... SRS 1
Skycraft Parts & Surplus lnc. ....60

Surplus Traders ..

Unicorn Electromcs
Viking International. .........
Vision and Motion Surplus...
Vigiteckl e Lo st

PROGRAMMERS

Andromeda Research...........ccoovvenenvaes
Electronic Engineering Tools .
General Device Instruments ..
ICE Technology, Inc. ............

Intronics, Inc. .........
M<L Electronics.............

microEngineering Labs ...
SInaco Eoconic «iiivieivssicenss o

PUBLICATIONS
Antique Radio Classified ................113

Baylin Publications... 58
Consumertronics . AT
Megatronics ............ 82

Mouser Electronics .

Netcom .. D
Square 1 Elec{romcs it
Synergetics .. .83
Virtual Heaﬂty Publlshing .................. 35
ROBOTICS

Unicorn Electronics ...........................91
SATELLITE

Baylin Publications..........c.cccocmneeveannes
Diamond Vision Products .. i
Natropolis International ...........ccoueueee
SECURITY

All Phase Video-Security, Inc. ...........
American Innovations, Inc. ........c.c....

Ar= Communications Products ....... 111
Polaris Industries .. ey 85
Spy Outlet . o I
Street Smart Socunty ..... 99
Visitect, Inc. . s ....40
SOLAR EQUIPMENT

Solar Electric Inc. . BAEed: B (-
TELEPHONEICELLULAFI

AAA Cellular . A

AAA Tradlng!Audlopagfng. Inc
American Innovations, Inc. ................
Ar? Communications Products e
CA Grapeving ........ccccoveieeees
Cellular Technology Group
Consumertronics .
Electronic Service & Supplies
Gateway Electronics, Inc. ..........
Pan Ocean Cellular Wholesale 2
S AN Callalar .. ..
Weeder Technologies ...

TEST EQUIPMENT

ABC Electionics ... sisasbimsranass 52
Alfa Electronics....
Allison Tochnology Corporatlon 21, 112
Bell Electronics . ...40
C & S Sales, Inc =
C and H Sales Cornpany
Danbar Sales Company
Dexis ..
Electro Tool lnc
MCM Electronlcs
Metric Equipment Sales Inc
MHZ Electronics, Inc. .

51 89
...39

Phelps Instruments ..... .29
R & S Surplus.... i 19
Test Equipment Salos 22
Test Lab Co. . R L LA e 8
Western Test Systerns iR eT
TOOLS

Eloctro Tool, INE..........coiiaisinmnaainn

i1
MCM Electronics ........ 42
Natropolis International 1D
PATCO Service; INC. ...cvviresurrsenensrass 22
Roger's Systems Specialist 22
Vision Specialties......... -
White-Star Electronics ......................99

WIRE/CABLE
& CONNECTORS

Global Connections .......c.ccccevcuemunians
Javanco...

PATCO Serwoe Inc R T
Roger's Systems Spemahst
The RF Connection-.............c..cudoemecines
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|| ( We Have Great Connections ) ]
w Internet Catalog Online! http://www.rogerssystems.com =
- A A . L/
¢ 2 Cables * Connectors * Accessories s
™
Computer * Telecommunications * Network * Audio * Video
Reveal Microphones Mini Stereo Extension 2 Computers to 1 Parallel Printer
Digital Stereo Headphones Ideal for multimedia sound input 6ft. 3.5 mm male-female Manual/Auto Switch « Easy to install and operate
with Microphone Thcord, 3.5mm stereo jack po- R b et
Flexible Condenser Microphona Stand "‘g‘ "L:e“;'“\’ra@ fape e
Fully Adjustable o yilemien @ $12 g0
Leather Em onal 53:"."’1'nﬂ 8! 508 w ?5‘
it 2
%‘fgﬂvmi #TM-MIC-2 *2% sach ss10
s‘:ﬁmmra SIMM Converter Flight Yoke
30 Pin memory can be used in 72 Pin mother Board For Flight Simulators or driving games -
Ideal for all service, repair and upgrade busi Dual thumb and finger buttons
Lt a1 reion < i, ok il 48 #DS-201P wiime-out switch *1 0% gach
Full size aviation yoke
g | withpitch & roll capabiliies TVINCR Cables
#CA-MEM-A Quick connect “F” to “F”
Access throttie control
#CA-MEM-B it
#CA-MEM-C Heavy duty 24K gold connectors
Seac n ek e
30-30 Pin and 72-72 Pin Clear acket
now available! New Price Includes yoke lock for wheel applications Limited Quantity!
#TM-169 31 om each 6/$50.00 Call for prices 51 Om Standard DB15 connect to any game port Professional quality
“i. o #TM-JOY-Yoke 3 Foot #VC-3FF-QG
| Mini Trackball Autorqaﬂc Wire Stripper $15% .0 6 Foot #VC-6FF-QG
Crimper and Wire Cutter s
Steel Construction 4/514.00 each Your choice ¥12%cach
adﬁsagamnéz y 10 Base-T Hub
FTM-291-MINI |~ el e Chertu o e 3o ko
3-Bulton operation, 35" driver disk, users manual i ' : L :
o o 0% s el 1 Internet ?rte MFG. By National Semiconductor
tops or desklops $ ; i
el e pkpeordonigs ‘o wkk 59 . www.rogerssystems.com TS
SCSl 1 to SCSI 1 Cable Premium Joystick 10' Bi-Directional Mini Mouse
50 pin Centronics male to male Ergonomic Design « Auto Center Printer cable 2-Buttons operation #TM-TBT-HUB6 %69 eact
Two Fire Buttons » Auto Fire Switch perfect for laptops
& foo cable with DB15 connector compact design Computer Power Center
right or left handed operation DB9 connector for any_serial port
(=) ; a5 mmﬁ:ﬂ""ﬁ disk Five outlet-Surge Protected
47" Cable for HP Laser iy s
and others meets v prNaOn
#TM-JOY 1284-IEEE slandards EMI /RFI fiters
#CC-676-E ${Qx UL & CSAlisted
6 oot *3% each 20/$2.00 o bstebeblmps.
Computer beige color
#CC-PRI-1284 %1 3% cact STM:290-Mint 15amp ok proaker
_ 20/$12.50 50/$12.00 7o Heavy duty 14/3 cord ot
Heat Sink with Fan - New Low Price! L.E.D. Strip Light 10/$6.00 each $229% ...+ 5/519.50each
Easy power hook-up! Works with ZIF Socket. Clips fo Chip. 20Red LED.'s
High intensity » M.F.G. By H.P.
Sleeve Bearing ?é’v"éc"“?% long wfs?ylead 10 Base-T Cables
#TM-FAN-2 486 cPU *5% oach Messssssssssesnsneill $250 3t #TE-038-L5 62 .54 #TE-258-L5
#TM-FAN-90 Pentium CPU, 75-150 MHz 3692 sach $300 $12m
Bal #TM-LED 7t #TE-068-L5 s0ft #TE-508-L5
#TM-FAN-90BB Pentium CPU, 75-150 MHz 31 0% cach $5%each 20184.508ach 4% un HTE-128-L5 $20% 100ft #TE-108-L5
805-286-2286 Remember, We Have Great Connections...For You! Fax 805-288-2203
Y $10.00 minimum order required * Add $4.50 shipping for pre-paid orders
=== Some Htems limited to California residents add 8.25% tax * eMail Sales@RogersSystems.com Drawings are
-cucwi\% Slockiomn . Call for quantity discounts » No out of state checks accepted » Most orders shipped same day Ppresentations coly.
- 21021-504 Soledad Canyon Road, Santa Clarita, CA 91351

== _— e e e m—
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*Two-Line LCD display, :
displays frequency. Second
switches between either C ,
DCS, DTMF, Signal Strength, or

Numerical Deviation.

NMEA-0183 GPS
Interface,-Connect
your GPS to the
prorer for Mupplng

The New Xplorer Test Receiver. Ideal
for any two-way communications testing or
monitoring. The Xplorer is a value packed
performer integrating the functions of a
CTCSS, DCS, and DTMF Decoder,
Frequency Recorder, Nearfield Receiver and
more into one hand-held unit. No more
guessing when programming a frequency for
monitoring-the Xplorer captures nearfield
frequencies off the air from 30MHz - 2GHz
in less than 1 second. The New Xplorer; pro-
viding the power of handheld portability with
state of the art functionality and performance.

o last instrument you will ever NEED),

( Features & Specifications )

*Frequency Lock Out, Manual Skip, and Auto or Manual Hold

*Internal Speaker, Audio Earphone/Headphone Jack

*Built-in PC Interface, PC Connection Cable and Download Software included through the keypad.
*Relative ten segment Signal Strength Bargraph

*Optimum Maximized Sensitivity for increased nearfield distance reception
*Tape Control Output with Tape Recorder Pause control relay and DTMF Encoder for audio data recording

*High speed FM Communications Nearfield Receiver, sweeps 30MHz - 2GHz in less than | second

. *Two line LCD displays Frequency and either CTCSS, DCS, DTMF, Deviation or Signal Strength

*NMEA-0183 GPS Interface provides tagging data with location for mapping applications

Frequency Recording Memory Register logs 500 frequencies with Time, Date, Number of Hits and

L }imde/Longimde. (Latitude & Longitude coordinates are only displayed in memory when used with GPS)

al-Time Clock/Calendar with lithium battery back-up

t-in Rapid Charge NiCad Batteries with 5 hour discharge time and Power Supply included

americal Deviation Display with 1-10kHz and 10-100kHz ranges

lelescoping Whip full range Antenna included

FACTORY DIRECT ORDER LINE 800327 5912
FUPTTP. T 7 S~ 5

INS b ] NI

I I P - ] J [ | ] |
*Eusy touch control pad. F1 & F.

keys control all ‘llf“-ruz '
functions. Hold, \fu”i Store

and Lockout all enabled

4 th Avenue * Ft Lauderdale, FL « 33334 « Tel: 954-771-2050 « Fax: 954-771-2052 Our
: Visa « MasterCard + C.0.D Check Out Ou
es and Specifications are subject to change without notice or obligation Web Site:

* Contact Optoelectronics for mapping software available ont

op L
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FaxBack
#6002

™

BS2-IC Module $49

16 1/0 lines

500 instructions max.

4000 instructions/sec.

50k baud serial I/0

24-pin DIP module
Same 1/O instructions as BS1,
plus touch-tones, frequency
generation, pulse counting,
serial shift registers, X-10
powerline control, etc. /O
functions common to both
modules have a higher reso-
lution on the BS2-IC, due to
its faster clock speed.

FaxBack #6004

Tiny computers run PBASICmprograms

BASIC Stamps are component-sized computers that run PBASIC programs. They have 8 or 16 1/0O
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..THEN, and GOTO, as well as
XKOUT, SHIFTOUT, DTMFOUT, and other special commands.

If you've heard about BASIC Stamps, but never took the plunge, now you can do so for less. We
now offer a “Starter Kit” for just $79. The kit contains everything you need to get your feet wet.

™

BS1-IC Module $34

8 1/0 lines

80 instructions max.

2000 instructions/sec.

2400 baud serial I/0

14-pin SIP module
I/O instructions for pushbuttons, po-
lt‘]"l[i(?l]"ltfl(.‘l’.‘i. pll].‘it‘ measurement,
PWM, serial 1/0, 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-$20
Provide small prototyping area, 9-
volt battery clips, and programming
connector. Not absolutely necessary,
but recommended to make program-
ming and experimentation easy.

New! 4-line Serial LCD $109
New 4-line serial LCD display is fun
and useful for projects that require
interaction with people. The display
only takes one I/O line to operate,
and can be controlled using simple
SEROUT instructions in your BASIC
Stamp programs.

! New
ASIC Stamp
Starter Kit for $79!

Containg our originaj
BASIC Stamp rey, p

plus Software, cable’
and manya|, ,

Marvin Green and bis students in Hillshoro,
Oregon, wse BASIC Stamps to make smail robots

Charles Walsh and bis students in Great Falls,
Montana, use BASIC Stamps in robotics profects

Although it may be difficult
to see bere, that's a BS1-1C
next io the white wires

Jobn Mclean uses BASIC Stamps to gather data
in Lechuguilla Cave (America’s deepest cave, lo-
cated in Carlshad Caverns National Park)

Issac Kuriz and fobn Bishop use BASIC Stamps
in artificial bands at the Bloorview MacMillan
Centre in Toronto, 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 tc majordomo@parailaxine.com cnd
write subseribe stamps in the body of the message.

PARALAX 7

3805 Atherton Road, #102 = Rocklin, CA 95765 = USA = Toll-Free Sales: (888) 512-1024 = Office/tech. support: (916) 624-8333 = Fax: 624-8003
FaxBack: 624-1869 = E-mail: info@parallaxinc.com = Ftp; ftp.parallaxinc.com « http://www.parallaxinc.com

PBASIC, BS1-IC, and BS2-IC are irademarks and BASIC Stamp & the Parallax logoe are registered trademarks of Parallax, Inc. = Prices do not include shipping and applicable sales tax = Features and prices subject to change without notice.

Australia +61 39 720 5344, +61 67 722 777 = Austria +49 241 918 90 0 » Belgium +32 4 377 5151 = Bulgaria +359 2 72 77 50 « Brazil +55 11 453 5588, +55 11 801 0045 = Canada (514) 336-3426 « Czech Republic +42 49 5813 252 = Finland
+358 31 266 1885 + France +33 3 20 52 98 52 « Germany +49 241 918 80 0« Greece +30 1 902 0115 « Hong Kong +852 2720 0255 « Hungary +36 1163 2879 « India +91 422 232 561 « Ireland +44 1 977 683 665 « Israel +972 3 498 543 « Haly
+39 0542 55400 = Japan +81 3 3251 1779 » Netherlands +31 10 450 4949 » New Zealand +61 39 720 5344, +61 67 722 777 » Paland +48 34 648 882 « Singapore +65 746 8182 « Slovak Republic +42 7 580 2574 « South Africa +27 11 493 6242
» Sweden +46 70 576 14 54, +46 431 41 00 88 » Switzerland +49 241 918 900 » Taiwan +886 2 647 1978 = United Kingdom +44 1 977 683 665 = United States (800) 344-4539 (Digi-Key), (800) 831-4242 (Jameco), (800) 538-5000 (JDR)

Prices are U.S. prices only; prices in other countries may vary. D996NVSL
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