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B - PicStic (PS1-PS3) is a low-cost 0.85-in? controller that is
; DLC ic pin compatible with the BASIC Stamp |. Versions include
enhancements like 2-channel 12-bit ADC, hardware
real-time clock, more instruction space, interrupts, and 2 additional I/O
lines. It runs the same PBASIC program 15 times faster.

PS1-PS3: $29 and $39 each. PS1-PS4 development system: $179.

/ /
NEW!!!

Domino?2 is an enclosed 40-pin DIP
that combines a full floating-point
BASIC interpreter with an 1/O
coprocessor. Domino2 contains
32-KB SRAM, 32-KB EEPROM, 28 bits of
parallel I/O, a 2-channel 12-bit ADC, §
RTClock/calendar, hardware PWM, §&
and many built-in firmware functions
like frequency measurement and I?°C
expansion. Domino2: $109 to $139
each. Development system: $99.

PicStic4 is an enclosed 32-pin DIP that combines the speed
PicS?l:c @ and economy of PicStic1 with a powerful I/O coprocessor !
in one package. Programmable in PicBasic, aPicStic4 -
- gives you 19 [/O bits, 4-channel 8-bit ADC,
2-channels each of 12-bit ADC and DAC, 2-KB EEPROM data memory, hard-
ware real-tfime clock, and a powerful set of firmware functions which in-
clude measuring frequency, generating PWM, controlling an LCD and key-
pad, and more. PS4: $59 to $89 each. PS1-PS4 development system: $179.

LAl !’ Answer MAN incorporates digital I/O, 8- and 12-bit analog

1 I/O. power regulation, and serial line drivers along with
¥ g powerful frmware for keypad scanning, LCD control, ana-
i\ %A& log limit monitoring, data averaging, frequency and event
£ 3) counting, PWM output, and reading Dallas iButton™ serial

by MICROMINT, INc. nUMbers in a tiny 28-pin DIP package.
Ve a0 srreino . ANSWER MAN Junior only: $49.
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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!

- Diamond Stealth VLB

4 Diamond Multimedia *Stealth-64 Video" Accellerator

4 VESA-Local Bus with 64-bit S-3 graphics accellerator chip

4 Onboard 1MB DRAM, can be upgraded to 2MB

4 Displays up to 800 x 600 pixel, 24-bit true color, or 1152
x 864 pixel, 65K color

4 Installation sheet, drivers for Win95, Win 3.XX included

ON-winOEMpad(bog.eo-dnyHSCvmmw

LIEVEIT]  $19.95

mesrimse

HSC#16754

Tiny 486 Powerhouse!

@ Little box with lots of features...Unisys 486 workstation
4 Intel 486DX-33 installed, two SIO, one PIO on board

4 Motherboard will accept up to DX2-50 for 100MHz

# On-board VGA (1MB, can add to 2MB), 10-BaseT LAN
4 On-board IDE controller, Award BIOS, 256K Cache

4 Two 72-pin SIMM sockets, 4MB RAM installed (1 SIMM)
4 One short (7°) ISA card slot

9 1.44MB Floppy installed

4 New, tested, 90 day warranty

4 Measures only 11.5" x 8.75" x 2° - Tiny!

4 Install your choice of IDE hard disk drive and go!

4 Uses standard PS2-style keyboard & mouse (not incl.)
4 Note, we do not have documentation for these units, but
a chart on the bottom of the motherboard and the silkscreen
legend on the top give most jumper settings.

Small Mono-VGA Monitor

4 9" diagonal measure paper-white phosphor VGA monitor
4 Used briefly then removed from service - Like new!

# Perfect for traveling presentations, point-of-sale, etc.

# SVGA, VGA compatibility, 45MHz

# Only 9.25" x 9.75" x 9.125" high

4 Non-Glare screen, swivel base

4 30-day HSC warranty

HSC#16823

Hot Reno!

4 Now at clearance price -- Media Vision Reno:

@ Consists of new external Reno CD/ROM
drive,docking bay with SCSI2 port, AC Adapter,
cable kit, travel pouch, headphones

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

@ Double-speed 180mS drive is lightning fast!

@ Drive detaches from docking bay, use with head-
phones as a portable personal audio CD player

@ Great for Mac or IBM (adaptor bracket included)

@ Mac software included

@ SCSI Controller & software requirad for IBM use

@ Brand new, 90-day warranty

7 sso00g0 )

Available Separately:

A. Macintosh Powerbook SCSI Adapter (HDI-30 to 25-pin D
connegtor) HS 15704 $12.50 if purchased alone,
or with 9 0f ™ 2Kit,$5.00

Toll Free (Orders Only) 1-800-4 HALTED
Internet World Wide Web:

3500 Ryder St., Santa Clara, CA 95051
4837 Amber Ln., Sacramento, CA 95841

5681 Redwood Dr., Rohnert Park, CA 94928 (707) 585-7344

Ultimate Video Hack!

Only the brave need apply, but what a great gizmo!
Tiny, postage-stamp sized LCD screens -- in color!
Fluorescent backlight runs on 5VDC

Color LCD active area is 14.6mm x 11.2mm

Overall size of board is 15/16" square!

Backlight board is 1" square, including tube, inverter
Resolution is 505 x 230 pixels, RGB deita pattern
Originally made by Matsushita for virtual reality goggles
One LCD and one backlight board is $9.95/set

Buy two sets for only $17.50!

Includes data sheet with pinouts, specs

Plastic optics assemblies from Virtual Reality headsets
allow viewing images up close

Surface mount connector available for LCD ribbon cable

L >4 ¥

HSCH 16536 Tiny LCDBackiight set .  $9.95 ea.
HSC# 16537 Left & Right Optics units $7.95 pr.

L R R 2 R 2 X X 2

Sound Card with SCSI

# Mediavision ProSonic 16 sound card / SCSI controller

4 16-bit audio, 44.1KHz stereo sound

4 MPU 401 MIDI

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

4 Includes driver disk, installation information

4 OEM package, 90-day warranty

HSC#16683 $29.95

Super Sounding Speakers!

Tired of the cheesy sound coming from those give-away
in your kit? Try ing to these

Sonic wonders...you'll have to hear them to appreciate the

difference these will make without blowing your budget!

GNT2500 2-way Bass-Reflex speakers

4 3.5" woofer, 1" piezo tweeter

4 15W built-in amplifiers, B0W peak, 5.4W RMS

4 40 - 20,000 Hz, built-in SRS 3-D stereo

4 Measure approx. 3.75" x 6.125" x 9.25" tall

4 AC adaptor, audio cables included

4 On-off switch, 3-D switch, tone & volume controls
4 Attractive off-white finish with grey grille-cloth

HSC#16670 $29.95

GNT3500 3-way Bass-Reflex speakers

4 4" woofer, 2" midrange, 1" piezo tweeter

4 23W built-in amplifiers, 120W peak, 20W RMS

4 20 - 20,000 Hz, built-in SRS 3-D stereo

# Measure approx. 6.25" x 6.5" x 9.75" tall

4 AC adaptor, audio cables included

# On-off switch, 3-D switch, bass, treble & volume contro's
4 Attractive off-white finish with grey grille-cioth
HSCH#16671 $39.95

Electronic
Supply

http://www.halted.com

(408) 732-1573 o
(916)338-2545  Faxyourorders to:

(408) 732-6428 il

PCI Video Accelerator
Cards from Media Vision!

Just in...blazing fast and screaming fast "ProAxcel” VGA
accelerators from Medla Vision! Both support MPEG, AVI,
tior

Son of SwapBox!

4 Just in time...we ran out of the regular SwapBoxes!
4 IBM Compatible Reader/Writer for PCMCIA Cards with
built-in 1.44 MB Floppy drive.. fits in standard floppy bay!

Checkout the review on
the Web at http:/goinside.com/97/4/pro.htmi —Both cards
are new in box and have a 90-day HSC Warranty

M. PROAycel

MEDIA VISION

4 Blazing fast 64-bit graphic & video card
4 PCI Bus card with 1MB RAM, expandable to 2MB
4 Uses proprietary chipset (Alliance Semi ProMotion 6410)
4 Resolutions up to 800 x 600, 64K colors with 1TMB
4 Up to 1600 x 1200, 256 colors, 80O x 600, 16M colors

(requlres 2MB) - Upgrade chipset available, $7.50
4 30fp: (90MHz Pentium)
4 Wing5, NT & 3.1 drivers and full manual on CD-ROM
# Ifyou can notread CD's, diskettes are available, $2 extra

HSC#16807 $29.95

M. PROAycel 128

MEDIA VisiON

4 Screaming fast 128-bit graphic & video card!

4 PCI Bus card with 2MB RAM, expandable to 4MB

# Uses Tseng Labs ET6000 chipset, MDRAM technology
for incrediblé 128-bit data path at 75 Hz refresh

4 Resolutions up to 1024 x 768, 64K colors with 2MB

4 Resolutions up to 1280 x 1024, 16M colors (with 4MB)

4 Integrated 135MHz VGA compatible 24-bit DAC

4 30fps zPentium)

4 Win95, NT & 3.1 drivers on CD-ROM, printed manual

HSC#16808 $49.95

PCMCIA Sound Card

4 Turtle Beach Systems "Audio Advantage® Card

4 Add multimedia capability to your PCMCIA notebook
4 Windows drivers, sound program etc. in "Zip* file

4 Adapter plug allows of sp

4 New, OEM packaged, ninety day HSC warvamy

# Mir. offers fax-back or e-mail support for this product

$79.95

HSC#16521

SCSI Device Cases

16185 16559 16575 16820

# Horizontal style case, 9.5" x 2.5" x 10.5%, 30 watt power
supply, fan cooled, room for 5.25" drive, front access

HSC#16185 $29.95

4 Upright Case, 3.5" x 5.5" x 8.125", has front opening for
3.5" drive, 20 watt power supply, no fan

HSC#16559 $24.95

# Deluxe quality case, 7" x4.5" x 10.75", made for Olympus
Optical, has 5.25" open frontbay, SCS! diagnostic indica-
tor on rear panel, 30 watt fan-cooled power supply, IEC
power cord included. Assembled in USA.

HSC#16575 $49.95

4 Case, similar to above, 7" x 4.5" x 10.5%, for 5.25" or 3.5"
drives, beefy 65 watt fan-cooled power supply

HSC#16820 $29.95

All cases are new, and feature 50-pin Centronics-style daisy-

chain connectors, intemal 50-pin cable and SCS! ID switch.

Peltier Cooler at a Price!
# Made for cooling ceramic Pentium Processors (not metal)
4 Heatsink is 2" x 2.875", .5" thick
4 Mounted 12VDC fan
4 Peltier device is 1.125"
square, has copper plate for
themal mounting on CPU
4 Unit is new, and much
than the separate parts!
4 Perfect for Peltier experiments!

HSC# 16106

$24.95

Visit HSC's Website!

# Pay us a virtual visit on the World Wide Web!

# Simply point your browser to http//www.halted.com
4 Site is constantly being revised, please visit often!

¢ Oheckommmmzing'eizmoimwm'hmml

* ‘Combo by SCM Microsystems for ISA bus

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

4 Dual slot, Type |, Il or lll, hot swappable

# Perfect for transferring data or hardware from laptops,
notebooks or other PCMCIA peripherals to desktop PC's

4 Directly supported by Windows 95 - no drivers needed!

4 Includes DOS driver disk, manuals, cable, internal card

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

$99.95

HSC is Hobby Parts Heaven!

4 Antistatic wrist-strap -- ground yourself & preserve pansl
HSC#16817 $1.95
4 Small Flashlight - swivel head, stands on end - AA's incl!
HSC#16815 $.99
4 5VDC CPU fan - smallest ever! 1.75" sq, only .25" thick!
HSC#16711 $3.95
4 Electroluminescent panel - 2.25" x 11 runs on 110VAC,
consumes miniscule power, provides eerie gvaen giow!
HSC#16084
# Handy 110VAC motor by Hurst Mfg. - 2.5" dia., 1.5" long.
square mounting plate, 3/16" dia. shaft, 300 RPM
HSC#16669 $14.95
4 Dot Matrix LED - 5 x 7 bi-color, LTP2657AA, 1.5" x 2*
HSC#16414 $2.95
4 18 ga. clear speaker wire, 1000 ft. roll
HSC#16297

$20.95
¢ 22 ga, clear speaker wire, 500 ft. roll
HSC#16290 $10.95
4 6 rolis colored elect. tape, red, grn, yel, wht, blu, bik

$1.95

4 LED Grab-bag - approx 500 pieces, all types, red, green,
yellow, IR, T13/4, T1, rectangular, super-bright, mini, etc.
HSC#16564 $19.95
4 AT&T phone dialer, stores four numbers, needs 9V batt.
HSC#16594 $7.95

Ethernet Card Closeout

4 10-Base-T style Network card for ISA Bus computers

4 NE-2000 compatible, for twisted pair networks

@ AE2/T by Artisoft -- Name brand quality!

4 New in sealed box, ninety-day HSC warranty

# Driver 5 95" disk ityouonly
have a 3.5" drive, you will have to get a friend to copy!

4 Note: not for *dumb* nodes, does not have boot ROM

HSC#16539 $19.95

Infrared Connections!

4 1BM "Options" series ISA-Bus and PCMCIA card adap-
tors will add industry standard infrared communications
capability to your desktop PC (with ISA slots) or notebook
computer! (May not be Wnss oompaﬂbie)

¢ Allows wireless
workstations, printers, and dlher peripherals
the Infrared Data Association (IrDA) standard.

4 Also will emulate a COM port for cable-less hook-ups

4 Communicates up to 115KBps, or up to 1.152MBps with
the included TranXit Software.

4 Operates over distances up to 3 meters (10 ft.)

4 Includes Card, transceiver module, driver disk & book

4 Both Styles new in box, 90-day warranty

HSC#16483 PCMCIA Version
HSC#16813 ISA-Bus Version

$19.95
$19 95

New HSC Catalog !

4 Hot off the presses! Firstone in four years! The wait is over!
4 Seventy-six pages of electronics, from ordinary to exotic!
@ Phone, fax, write or email to get your copy

4 Or drop on by and pick one up...we'd love to see yo*
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Dear Mr. Byers:
| enjoy reading your articles
about solar energy, etc. However, |
think | have a correction to the 50W
inverter described in the May '97
issue. The frequency should be 60
Hz, not 120 Hz. There should be two
pulses/cycle, one to each transistor.
The inverter IC1d provides the
(inverted) second pulse/cycle on the
"negative" half, so the clock cycle is
60 Hz for both. The R2C2, R3C3
delay works only when Q1 goes low,
providing a delay for Q2 to turn on.
When Q1 turns on the delay R3C3
keeps Q2 ON causing a small over-
lap of Q1, Q2 both on.
Dave
via Internet

Response:
You're quite right, the frequency is
60 Hz. I don't know what I was
thinking. Actually, I do remember.
The original design used a flip-
flop, which I later replaced with
the IC1d inverter. Unfortunately, I
forgot to change the text, too. As
for the delay you mention, R2C2
and R3C3 are not delay lines, but
simply spike filters used to remove
switching transients. At no time
are QI and Q2 on at the same
time.
TJ Byers
NE&EV Solar Workshop

Dear Nuts & Volts:

I enjoyed the article “Beat the
Heat” by Blechman & Mallon in the
Jun. ’97 issue. | have had to do that
several times myself in the past.

They missed a great source for
“muffin” fans. Good quality, reason-
ably quiet fans can be pulled from
bad IBM PC-type power supplies.
These can be had free or for about
$1.00 each at many computer repair
shops, junk yards, or yard sales.

This is usually even cheaper
than buying from a surplus store.

Robert Thompson
via Internet

Dear Mr. Byers:

I’'ve enjoyed your Solar
Workshop series. However, | noticed
a couple of things that don’t seem
quite right in the Jun. '97 article.

There seems to be a misplaced
decimal point in the “price per watt”
entries of Tables 3 through 6. For
example, | think that Table 3 should
read $9.74 per watt instead of
$97.00 per watt. Here are the correct
figures.

Table 3. $9.74 per watt
Table 4. $7.37 per watt
Table 5. $9.74 per watt
Table 6. $10.00 per watt

Chuck Wright
via Internet

Dear Nuts & Volts:
The Tech Forum Jun. '97
answer to #5976 responded to the:

question about double line feeds
when using some older Radio Shack
printers. The suggestions require the
use of BASIC each time the printer is
powered on. The following would be
of interest to those who only wish to
use BASIC one time to produce a
short DOS program called
LFSTRIP.COM that can be used
whenever desired.

Early Radio Shack computers
did NOT automatically send a line
feed command (ASCII 10, LF) after
a carriage return (ASCII 13, CR), so
early Radio Shack printers automati-
cally ADDED an LF feed after every
CR. However, IBM (and many other
computers) when sending text auto-
matically send an LF after each CR,
resulting in double line spacing with
old Radio Shack printers. Later
Radio Shack printers provided a DIP
switch (a tiny switch with several tog-
gles) to defeat the printer automatic
line feed. This was usually among a
bank of four or eight such switches,
and generally unmarked, requiring
the use of the printer manual. If
there is no such switch (or no printer
manual to identify the CR/LF
switch), the following simple BASIC
(or GWBASIC or @QBASIC) program
when RUN will create LFSTRIP.COM.
When LFSTRIP.COM is used, it will
strip the line feed after every car-
riage return.

Note that this is valid only for
text printing, and fine for daisy-wheel
printers like the DWP-210, which
don’t have a graphic mode. For dot-
matrix printers, when printing graph-
ics, you would not want to eliminate
ANY character coming from the
computer. | do not take credit for this
program; | found it years ago, proba-
bly in a magazine. Since | still use
both a TRS-80 Model Ill and an IBM
PC for word processing, with both
routed through a switch to the same
dot-matrix printer, LFSTRIP.COM has
been a great convenience!

Type the following program in
BASIC, then RUN it. This creates the
file LFSTRIP.COM. Whenever you
wish to disable the printer “extra” LF,
just type LFSTRIP in DOS and hit
the Enter key. If you ALWAYS want
to use LFSTRIP.COM, put it in the
AUTOEXEC.BAT file. Once called,
LFSTRIP.COM stays resident in mem-
ory, so you can turn your printer on
and off without having to run
LFSTRIP again. To disable
LFSTRIP.COM once invoked, you'll
need to reboot the computer.

10 REM * DISABLES LF AFTER CR *

20 OPEN"LFSTRIP.COM” FOR OUTPUT AS 1
30 FOR A=1 TO 87:READ BYTE

40 PRINT #1,CHRS$(BYTE);:NEXT A:CLOSE 1
100 DATA 235,23,144,0,0,0,0,251,128,252
110 DATA 0,117,6,60,10,117,2,180,2,250
120 DATA 46,255,46,3,1,176,23,180,53,205
130 DATA 33,137,30,3,1,140,192,163,5,1

140 DATA 186,7,1,176,23,180,37,205,33,180
150 DATA 9,186,64,1,205,33,186,18,0,184
160 DATA 0,49,205,33,13,10,76,70,83,84
170 DATA 82,73,80,32,105,110,115,116,97,108
180 DATA 108,101,100,46,13,10,36

Fred Blechman
West Hills; CA

EPROM+

A DEVICE PROGRAMMER
FOR BENCH AND FIELD

FIRST GENERATION EPROMS (24 PIN) 2708, TMS2716%, 1702*
SECOND GENERATION EPROMS (428,32 PIN) 2516,32,64 68764/66
2716,32,64,128 256,512,513,011,010,101,1001,020,2001,040.4001,080,8001
(40,42 PIN*) 27C210,1024,220,2048,240,4002,4096,27C 400,800, 27C160 (16MEG)
EEPROMS/NVRAMS (18-32 PIN) X2210/12,2804,16,17.64,65,256,512,010,ER5901,12XXX
ELASH EPROMS (33,52 PIN) [28F] [29C] [29EE] [29F] 256.257,512,001BX 010,101,020,040

59C11)13.22 |8572|82 92 [9306]16,46.56,66.86 [95010] 020,040 6so'|3§l 102]104,108 (14 PIN) ER1400, M58657
BIPOLAR PROMS*(16 THROUGH 24 PIN) 82SXXX AND 74SXXX FAMILIES FPGA CONFIGURATORS |17C65) 128,256
PIC MICROS* [12C5XX] [16C54] 55,56,57,58,55X [16C61] 62,63,64,65,62X [16C71] 73,74,71X [16C84] [16F8X] [14000]
MICROCONTROLLERS* (8 BIT) [8741],42,48,49 [8751] C51.5X,C5XX [87C75X] [89C51] 52,55 [89C1051] 2051
MOTOROLA MICROS* |68705P3] U3,R3 [68HC705C8] C9,)2,P9 [68HC711E9] D3
* REQUIRES SNAP-IN ADAPTER (DIAGRAMS INCLUDED OR PURCHASE ASSEMBLED AND TESTED)

(0 READ, PROGRAM, COPY, COMPARE, DISK FILE LOAD & SAVE (PLUS MORE!)

0 FULL SCREEN BUFFER EDITOR WITH 25 COMMANDS PLUS BYTE & WORD MODES
(] READS INTEL HEX/EXTENDED HEX, MOTOROLA S-RECORD AND BINARY FILES

{1 SOFTWARE RUNS UNDER DOS, WINDOWS 3.1 OR 95 ON ANY SPEED MACHINE

[ PARALLEL PRINTER CABLE AND POWER PACK STORE INSIDE UNIT (9°X6"X3")

(I MADE IN THE USA © 30 DAY MONEY BACK GUARANTEE © 1 YR. WARRANTY
COMPLETE SYSTEM INCLUDES: PROGRAMMING UNIT, SOFTWARE VISA @ MASTERCARD ® AMEX
PRINTER PORT CABLE, POWER PACK AND PRINTED MANUAL

The Professionals Choice! +

N~ v
NP
16 MEG;II’ROMS
LATEST PICS

$289

$5.00 SHIPPING - $5.00 C.O.D.

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

J

HAM GEAR FOR SALE

MILITARY RADIOS: Easily made battery
adapters for military radios & other electron-
ics. Get “Power Up,” big new 96 page manual
of instructions, diagrams. Use readily avail-
able commercial batteries in PRC-6, -8, -9, -
10, -28, -25, -47, -74, -77, TRC-77, AN/PRR-
9, AN/PRT-4, RT-77, URC-68, more, also
mine detectors, night scopes, radiacs, field
telephones, etc. Only $14.95, plus $5 S/H ($6
Canada). NYS residents add $1.66 tax. CRB
Research, Box 56-NVV, Commack, NY
11725. Visa/MasterCard welcome. Phone:
516-543-9169.

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

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.

1997 CATALOG: Big selection of inductors,
ferrites, micrometals, toroids, mica capaci-
tors, components, semiconductors, more.
Two stamps please. Johnson Shop Products,
Box 2843, Cupertino, CA 95015.

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

TRANSMITTER T801 $250 Coast Guard
300KHz Beacon 3KW CW 475#, 2x2x3 feet
4CX1000 pair finals 3KV lamp supply.
alanhnielsen @juno.com

FOR SALE: Radiotron Designer's Handbook
3rd & 4th Edition $125 set. Tubes NIB: 5)
811-A (RCA) $150. 4) C3J/A $150. BK 801
capacitor analyst w/manual $80. GR Inductor
Standards: 1482-H (10mH) & 1482-G (5mH)
$125 ea. 615-591-7556.

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.

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.

MOTOROLA NUMERIC pagers with mes-
sage time stamping $40 ea. 1-800-804-8655.

Global

Connectlons

P.0.BOX 8547, St. Joseph, MO, 64508, 1-800-626-0834, FAX (816) 364-2619

W. @ %

Consistantly low prices on your connection needs

[Call, FAX or Write for a catalog]

o M;’"‘

N



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

ICOM IC706. New, never on air. $1,045. 704-
545-9115.

NEW PRODUCTS FROM S&S: UPGRADE
YOUR OLD RIGS! Digital dial (counter) has
10Hz resolution HF, 100Hz VHF and frequen-
cy range 50KHz to 230MHz; kit $99.95;
assembled $149.95. NEW digital VFO with
1Hz resolution to 54MHz; kit $169.95; assem-
bled $219.95. S&H $7 (continental US).
GUARANTEED TO WORK. For info send
SASE. Call/write to order: S&S Engineering,
14102 Brown Road, Smithsburg, MD 21783.
301-416-0661. E-Mail: N3SAD @aol.com or
see http://www.xmetric.com/sseng

LOW PRICED used commercial equipment.
Free catalog! This month’s special MOT
Micor UHF w/o acc. $10 + S&H. Call 909-
873-1319 fax on demand 909-820-1885. E-
Mail: HRH6@aol.com & LML, 424 E.
Shamrock, Rialto, CA 92376.

HAM GEAR WANTED

| 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: ICOM IC-03AT 220MHz hand-
helds. Will consider non-functional radios.
Top dollar offered. Contact Alan Sanders,
Communications Specialists, Inc., 426 West
Taft Avenue, Orange, CA 92865-4296. 1-
800-854-0547, FAX 1-800-850-0547.

ALFA ELECTRON]CS INC.

- HIGH QUALITY T

DCA, QhFE, diode

Single Output DC Power Supplies
« Short Circuit and overload protected
* Constant current, constant voltage mode
+0.02%+2mV line regulation; 0.02%+2mV load regulate

r - '——-n--] 8
L Rz ool

(DMM-10 ($19.95): 3! digit, DC/AC V, Q, hFE,
diode, signal output(+3V,-0.5Vsq.,50%duty)
DMM-17B ($39.95): 3% digit DC/ACV, contin.,
DC/ACA, Q, Capacitance hFE, diode, Freq
DMM-20 ($74.95): AC/DC (V, A), Freg, cont,,
Capac, Induct,, Q, hFE, diode, duty cycle
DMM-22 ($89.95): 4000counts, bar graph, Freq,
AC/DC(V,A), Q, Capacitance, diode, contin.
DMM-23T ($99.95): 4% digit, high resol. (10uV,
10nA, 10mQ), hFE, diode, contin., true rms
DMM-898 ($179.00): true rms, AC/DC (V,A), Q,
bar graph, freq, capac., dBm, logic, diode
| DMM-113 ($24.95): Pocket Size, DC/ACV, Q,

DMM-120 ($24.95): economy type, DCV,ACV,

DMM-122 ($59.95): DC/AC(V,A), Q, hFE, diode
|DMM-123 ($44.95): DMM + capacitance,
DC/AC(V,A), Q, hFE, diode, continuity
DMM-124 ($69.95): Electrical+Temp,DC/ACYV,
, capacitance, freq, 3 phase, diode, contin.
DMM-125 ($54.95): Aw+b|rmh,

Dulee.CunponentTmG"CRT X-Y Operation,
TV Sync, CH2 Output, Graticule Illum, 2 Probes(x1;x10)
* PS-200 20 MHz Dual Trace

* PS-205 ZOMHszlw/DehySweep $429.95
Dual Trace $494.95

Scope Probe;
HP-9060 (60MHz) $15, HP-9150 (150MHz) $22,
HP-9250 (250MHz)$29, HP-9258 (250MHz,100:1)$39

/T PROVIDER

LCR-131D (3229.95):
10MQ,

12 $ 8495
7011 $ 7595
7311 $ 9795
7511 $129.00
7611 $175.00
771 $155.00
79/29-11 $175.00
87  $287.00

$339.95

3 . PS405 3 MHz Dual w/ Dell
3y . wi/ Delay Sweep $569.95 + AG-2601 (§124.95)10Hz-1MHz, 0-8Vj
)' '4\ * PS-605 60 MHz Dual w/ Delay Sweep $769.95 - e sine, 0-10Vpp squarewave %
o ‘s‘@ i } * PS-1000 100MHz Dual Trace $999.95 — “ B AG-2603 ($229.95): Same as AG-2601, but
°) Y | +"DS-303 30MHz Digital, 20 Samples/scc $849.95 . - ©1%  Function Generator
. + DS-303P RS-232 interface, 30Mhz ~ $1,049.95 see e * FG-2100A($169.95).2Hz-2MHz,SmV-20Vpy

CAP-15 (349.95). 3 digit, 0.1pF-
20mF, 9 Ranges, 0.1‘:)?’, o
LCR-195 (389.95): 1uH-200H
(induct.), 0.1pF-200uF(Capac.),
0.01Q-20M C)(resistance)
LCR-814 (3189.95): 0.1uH-200H,
0.1pF-20mF, 0.1Q-20MQ, Q
Factor, dissipation, zero adjust
autorange,
0.1uH-10kH, 0.1pF-10mF, ImQ-
Q Factor, ml/plnllel,
lZOH:/lkHzmmgmod:

Dual Tracking
+ Short Circuit & overload protected
« Constant current & constant mode
* Independent or Tracking

ik el
@ v ‘«"&

v |

TR
* Dual CH/ Delay sweep
* ALT trigger, trigger lock
* ImV/div sen., delay line

* 2 probes (x1, x10)

Ve
PS-8200 ($179.95) 30V/3A
PS-8201 ($239.95) 30V/SA

Analog Meters Display
P5-303 ($159.00) 30V/3A
PS-305 ($219.95) 30V/SA
PS-8110 ($289.95) 60V/SA
P5-8112 ($399.95) 60V/SA
PS-1610 ($289.00) 16V/10A
PS-8107 (§399.95) 30V/10A

PS-8300 (:mss) 30V3A
PS-8301 ($259.95) 30V/SA

PS-303D ($314.95) 30V/3A/30V/3A
PS-305D ($399.95) 30V/SA/30V/SA
PS-8108 (3549.95) 60V/3A/60V/3A
PS-8109 ($699.95) 60V/SA/60V/SA

1-800-526-253

15 Days Money

FC-1200 ($129.95): 1.25GHz Handheld, 8
smv (1 (”‘533»»2&‘2‘“ omy (440MHz), P
(800MHz), batteries or 9V adapter.

I‘C-?.S“(Sl7995) 25GHszdlbdd.8d:gm
bmauorQV:dlput

FC-5270A (3149.95) 1.2 Ghz bench type, 8
drgl’,lOppm.BSmVunnﬂvny 10Vp-p
max. input, by 9V adapter.

mm(xsznm:cuzbencmype,aagt.
1 ppm accuracy, 20mV sensitivity, period
0.1us to 100ms. Ideal for test & repair of

* Sound meter $169.95
+ EMF Tester $69.95 |+ High Voltgae Probe
* Conductivity $169.95 $59.95
|+ Thermometer |» pH Meter $79.95
$69.95-889.95 |« Light Meter $80-$90
* Humid/Temp meter |* Light Adapter $49.95
$169.95 |+ Anemometer $179.95
* Press. meter $299.95 |+ Anemometer adapter
* Electr. scale $89.95 (And More) $89.95

* Watt Meter $129.95

RF Generator
* 8G-4160 ($124.95) lookHz lSOMHz
sinewaves in 8 ranges, 100m’
*S$G-4162 ($229.95): Galalie wu.l
2s SG-4160, but with int. counter (150MHz).
Generator

+ FG-2102AD (5229.95) same as FG-2100A,

but with int. counter and TTL, CMOS output.

-razm(xmsi)mommm.
GCV, and int. counter
Triple Output

* One fixed S5VDC, 3 Amp output
« Parallel to double current output
(PS-8102 & PS-8103 only)

ZIriple Output (Analog displays)
PS-8102 ($399.95) 30V/3A/30V/3A
PS-8103 ($489.95) 30V/SA/30V/SA

Digital Displays
PS-8202 ($499.95) 30V/3A/30V/3A
PS-8203 ($549.95) 30V/SA/30V/5A

lTeasuring Instrument

08-310 (§324.95) - 10 MHz One channel

08-305 ($209.95) -5 MHz One Channel

Mmerating Rating: voltage 3-60V, current 6mA-60A,

* NEW* $1409.95

- e o < y > ‘
- - "
» Dual CH/X-Y operation | * 2 variable out 0-30V,0-3A Covutvolhge.umtmod * High stability, low drift
+ | mV/div sensitivity One fixed 5V,3A output * Voltage regulation <0.01% |+ One fixed 5V,3A output
« Z-axis input,CHI output | * Auto track, serial, parallel |+ Current regulation <0.2% |+ 100point program(PPS ser)
* TV syn., trigger level * Const. volt, cument mode |+ PS: 2 analog or | digital dis |+ 50point program(PPT ser.)
lock * 4 analog or 2 digital display |+ PR: 2 analog or 2 digital dis |+ Auto serial/parall. (PPT ser)
-2 1,10 p + Auto track (PPT seri
el xo PC-3030 (5499.95) Analog Meters Display || TEi%.458 3 and S0P
PC-3030D ($549.95) PS-1830 (5209.95) 18V/3A | compatible command set
PS-1850 (5219.95) 18V/sA | (optional)

PS-3030 ($224.95) 30V/3A
PS-6010 ($209.95)60V/10A
PR-3060 ($314.95)30V/6A
PR-6030 ($314.95)60V/3A

‘g\ﬂW temp 0-40C(operate)/-10-70C (me)
~=, over current, over —
4= constant voltage, current, resistance [ ST Digital Meters Display
rquency 1Hz-1kHz; duty 10-90% PS-1830D($219.95)18V/3A

MYV, 0.2mA, 0.3mQ

TEL: (800)526-ALFA(253

Email:

PS-1850D)($244.95)18V/SA

rsmcn(szuss)sowy\
199.95)60V/3A

alfa0168@aol.com

PPS-1860G (51,099.95)
PPS-3635G ($1,099.95)

PPS-6020G ($1,099.95)
PPT-1830G (51,399.95)
PPT-3615G (51,399.95)

ISO 9002 Cert. #934163 (2Y

, i

FG-8015G($189.95)Sweep
* 0.02Hz-2Mhz,no counter
Sine/SauTrioulsoR

FG-8016G ($239.95)
» 0.02Hz-2MHz w/ counter
+ Pulse, function generator
nj.m?c(uwss)s’:gp

* 0.02Hz-2 FM mod.
FG-8019 ($399.9.
+ 0.02Hz-2MHz w/counter
* INT/EXT AM/FM mod
FG-8019 ($209.9.

« 0.02Hz-2MHz w/counter
FG-8050 (3499.95) Sweep
* 0.05Hz-SMHz w/counter
+ INT/EXT AM/FM mod |

@,

FG-830 ($1,499.95) 30MHz
ym.hmdemGu\.

r/:

mmwm

Call/AVrite.
sa. \Q

1 Year

ZDmHzFieq resolution

}EEWOM)

Sweep | DM-8055G($889.95)GPIB

DM-8034($179.95) 3% dgt
* AC/DV(V,A),C.Q,diode
* 1000V, 20A, 0.5% accu.
DM-8040(5339.95) 3% dgt
* ACV to 50kHz, true rms
DMW 95) 5% dgt
* 0.006% basic
» 1uV,ImQ, InA resolution
+ dBm,uto,REL, min/max

+ Same funct. as DM-8055

Frequency Counters
FC-8131 ($469.95)1.3GHz
FC-8270 ($629.95)2.7GHz
UC-2010G ($294.95)

Fax/Email for FREE CATALOG

Wan (2 Year

anty

Write in 181 on Reader Service Card.

AMEX, COD, PO Accepted. OEM Welcome

s for Instek)

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

WANTED: ELECTRONIC EXCESS “NEW”
ICs, SEMICONDUCTORS, CAPACITORS,
RELAYS, FANS, MOTORS. Late model
TEST EQUIPMENT. Your NEW but excess
electronics could be exactly what I'm buying.
LYNN JOHNSON CONSULTING. 408-274-
3559 V/FAX, lyntec@ccnet.com WEB
http://www.angelfire.com/ca/ljehome/index.
html

WANTED: NORTHERN Radio Company
Redwood Wash. Model N888 HF SSB hand-
held xcvrs. Also accessories. Call Gerry. 1-
800-843-4310 ext. 14.

CB/SCANNERS

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

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

240+ CHANNEL CB/HAM/commercial radios:
AM/FM/SSB/CW export/domestic: RCI,
Motorola, Uniden, Cobra. Mics, antennas, lin-
ears, meters, books, night scopes, and tons
more stuffl Catalog $3 MAXTECH, Box 8086,
New York, NY 10150. 718-547-8244.

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
Midland, 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 95038-0306 MC/VISA.

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 turn, which wires to cut,
what components to add: Cobra, Courier,
GE, Midland, Realistic, SBE, Sears,
Uniden/President. $19.95 plus $5 shipping
($7 Canada). NY State residents add $2.06
tax. CRB Research, Box 56-NVV, Commack,
NY 11725. Visa/ MasterCard accepted.
Phone order M-Tu-Th-F, 10-2 Eastern Time,
516-543-9169.

COBRA 200GTL, complete $400; Eagle 500
amp $550; Sams CB #10 & #55 $5 each;
power supply for Palomar 300A $60; Tumer
+2 mic $35; Tumer +3 mic $45; Browning S-
23 transmitter $85; Browning 23-S9 transmit-
ter $50; Browning Golden Eagle Mark IIl with
Siltronix VFO and Argonne mic $500;
Browning 170 mobile amp $350. Add ship-
ping and insurance. Glenn Hendrix, HC 70,
Box 117, Ardmore, OK 405-226-4644 or 405-
223-6709.

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. 860-283-
9492.




The FBASIC TICkit"
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Starting as low $49.

- Max EEprom: 65535 bytes

- Signed 32bit Math

- 300% faster than Stamp |

- I’C Peripheral Buss

- Interactive Debugging

- EEprom Arrays and Structure
- 44780 LCD Module Routines
- 9600 Baud Serial Routines

- 16 Multi-purpose 1/O Lines

Run FBASIC programs without the delays and difficulty of
assembly coding. Simple to use, easy to learn,

complete small projects quickly with the FBASIC TICkit.™
Suitable for both beginners and experienced engineers.

96 bytes RAM

Improved RS232 simulation with handshake
Background PWM
All previous TICkit features

The New TICkit-62

“Stamp” users —
look at the new features

of the TICkit-62

Call us at (303) 440-5590 or visit our home page at:
www.csn.net/versatech

QUESTIONS?

Ask us about the
I2C X-Tender
Peripheral!

VersaTech.

Electronics
P.O. Box 18476, Boulder, CO 80308

TO ORDER CALL: Phone: (303) 440-5590, fax: (303) 440-9467, bbs: (303) 440-7828, e.mail: versatech@csn.net

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

240+ CHANNEL CB/ham/commercial radios:
AM/FM/SSB/CW export/domestic: RCI,
Motorola, Uniden, Cobra, Alinco. Mics, anten-
nas, linears, meter, books, night scopes, and
tons more stuffl Catalog $3. Maxtech, Box
8086, New York, NY 10150. 718-547-8244.

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

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

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, +$5 shipping ($7 Canada). (NYS res-
idents add $1.98 tax.) CRB Research, Box
56, Commack, NY 11725. Visa/MC welcome.
Tel. 516-543-9169.

NEW 1997 picture catalog, CB, scanners
(also new trunking scanners) RF meters,
power supplies, microphones. Also hard to
find electronic products! “Special” AOR-2500
scanner computer software/cable packages,
originally $150, four left, $49.95 each.
Catalog $1 (refundable). Galaxy, Box 1202,
Akron, OH 44309. Over 10 yrs. in business.
330-376-2402 9:30-4:00 EST.

MUSIC & ACCESSORIES

COMPUTER HARDWARE

| 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.

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

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.

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

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. 8255-8253 1/O card with
prototyping area $69, 12-bit ADDA card $89,
both with software. Computronics Tech-
nology, 972-242-8087.

KENWOOD
P81  12v @ 1100 mAh
KNB-3 7.2v @ 1200 mAh
KNB-4 7.2v @ 2200 mAh
7.2v@ 760 mAh
FNB-25

PB-13 7.2v@ 750 mAh
PB-14 12v@ 800 mAh ENB 22
PB-18 7.2v@ 1500 mAh

SA/SAT
| BP82, BP83A
| | BP84' 7.2v@1200 mAh 3" $39.00
| BP8SB 12v 600 mAh 3"

FNB-12S 12v 600 mAh

7.2v 600 mAh
7.2v 1200 mAh
FNB-26S 7.2v 1500 mAh
FNB-27S 12v 800 mAh

ALINCO
EPB-10N 7.2v @ 700 mAh
Ege 12N 12v @ 700 mAh

gk 53.00
B'I:B 3. .00 | EPB- 16N72v @ 750 mAh 337
- PB 8N 6

EPBEONX
EPB-22N 12v@ 800 mAh 49,

CAMCORDER
Panasonic PB 80/83
ORIG PAN
Sony NP77H
Sony NP55
Sony NP22 500 mAh
Canon 8mm 2000 mAh
Panasonic Palm 2400 mAh
JVCGR Type C 1500 mAh 36.00
Sharp BT 21/22 2000 mah 45.00
RCA/Hitachi 8mm 2400 mAh  39.00

ALL BRANDS AVAILABLE

2400 mAh
1200 mAh

39.00
29.00
29.00
36.00
39.00

B5R58888580
3883338888

=8
88 88

00 mAh

wtg
888

800 SOUTH BROADWAY, HICKSVILLE, NY 11801

How to lnvosﬂgal‘o Your

Friends, Enemies, & Lovers

TrentSands & John Q. Newman 180 pp, large format, $19.95)
great collaboration by the masters at
netrating PERSONAL secrets... Military
ords, Internet, bankruptcies, private
invsﬁgators, Freedom of Information Act,
riminal records, ’l&ermlt.s & licenses, and
UCH MORE! best and most current|
investigation book in print today.

Radio Monitoring

The How-To Guide TJ."skip"
The com| l:lete hands-on guide to
the world of radio communication,
includi edlumwave, shortwave,
VHF/UHF scanning, and more!
Equipment selection, clubs, antennas,
accessories, techniques, loggmg
listening posts, etc. NEW
"'"The most complete and useful book of

monitoring information availab|
Paul Swearingen, Publisher, DX News

344 pages, $19.95

Ecanners & Secret Froquoncm
Henry Eisenson's best seller. Novice to pro, it's
WMUST reading. Praised by the experts as truly
outstanding, comprehensive. 320pp, $19.95

I[Emergency Radio! Normm Schrein
WFUN! 214?:’[:, $14.95 "Mr. Scanner"

COPS! ...in print

re's
1Y o
Tm T . T . I\" BEST’
Ultlmate Scam?ul:y
mpﬁﬂmmmﬂk%wﬂhﬂ:y@
| yun'mim what you've
always wanted! 244, e format, $29.95
Television GMY Market

How they steal cable programming, with
vendor lists, parts, the law, much more!

Hemy Eisenson, 160pp, $23.75

"%:ay‘“ Blackjack

*Dangerous!" Snyder
D Marks, 230pp, $19.95 'Exceptlonal' Dalton

Underground Database

Hundreds of items, vendors, services that are
mostly leg

www.indexbooks. comf ipgbooks

INDEX Publishing Group, Inc.  s/h 1st book: $4.75
Add'l: %2.50 ea
A: add

7.75% tax

3368 Governor Dr, Ste 273N
San Diego, CA 92122

1-800-546-6707 (visa, MC, AmEx)

Write in 103 on Reader Service Card.

REPLACEMENT
BATTERIES
ALL NEW » MADE IN U.S.A.

MasterChargers®

MasterCharger | DELTA V,
RAPID CHARGER
ALL VOLTAGE 4.8v - 13.2v 1/2-2 HOURS
MasterCha
TAPER CHARGER

SALE!

ALL 7.2 VOLT
@ 1500 mAh*

New!
HENWOOD TIi22AT/79R
600 mAh

er lla

ALL VOLTAGE 4.8v - 13.2v 0 HOURS

BATTERY
PACKS
$3000

*EXCEPT FNB-35(S)(5)

DUAL CHARGERS
* MasterCharger i+l
* MasterCharger l+lla
* MasterCharger lla+lla*

"AUTOMATICALLY CHARGES TWO
BATTERIES AT THE SAME TIME

ailable with and without microphone**

MOTOROLAR
All MasterChargers 75v @ 1200 mAh

(Single and Dual) Feature:
* Interchangeable Cups

* User Friend!

"BATTERY- récu, IC.

SEND FOR FREE CATALOG = DERLER INQUIRIES WELCOME

800-442-4275 < FAX 516-496-9523
IN NEW YORK STATE CALL: 516-496-9520

Write in 142 on Reader Service Card.

* Fully Automatic Operation
* Built in Overchargmg Protection

* More Than 5t ‘ Cups Available
« Optional DC Charger
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MACINTOSH SYSTEMS repairs, parts and
peripherals. Low prices on new, refurb, and
used Macs and peripherals and all Mac parts.
Repairs of whole units or repair or exchange
of parts. Mac Shack 716-377-9230, FAX 716-
377-9573. Visa/MC accepted. www.vivanet.
com/~macshack

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

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

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.

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

12VDC TO 110VAC power inverters. OK for
use with computers, TV, VCR. From 50W @
$29 to 1500W @ $440. Call 1-888-282-3593.

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

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

PLOTTERS: HP 7090A measuring plotter
$1,900. HP 7580B drafting plotter (sizes A-D)
$1,350. HP 7595A DraftMaster | (sizes A-E)
$1,875. HP 7475A $220. HP 7550A $350.
Excellent condition, warranty. Pepper
Systems, 214-353-0257 (FAX 214-902-
9511).

Quality Recondltloned

$3900.00

setup, like new.

$1250.00

(602) 483-6202 ¢ Fax (602) 483-6403 H‘ﬁﬁ[

14455 North 79th Street, Unit #C » Scottsdale, Arizona 85260

WANTED: USED TEST EQUIPMENT
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Hewlett-Packard 8754A/8748A
Network Analyzer/ S-Parameter Test Set, 4 to
1300 MHz frequency range, 80 dB dynamic range,
three inputs, two measurement channels, output
power range 0 to +13 dBm; +0.5 dB flatness. S-
Parameter Test Set frequency range 4 to 1300
MHz, >40 dB directivity, 0 to 70 dB attn range.

Sale Tektronix Plug-Ins

7D20 Programmable Digitizer Plug-In . . .$750.00
7514 Dual Trace Delayed
Sweep Sampler . .$500.00
EIP Microwave 545A

tivity, call for complete specs.
Special $1500.00

Hewlett-Packard 5342A

Our 1997 Catalog is here!
Please call for your free copy.

7A42 Logic Triggered Vertical Amplifier . .$850.00

Frequency Counter, 10 Hz to 20 GHz, 15 mV sensi-

Hewlett-Packard 3586B

Selective Level Meter, makes carrier measure-
ments to 32.5 MHz, voice channel measurements
from 50 Hz to 100 kHz. Can use 33368 level gen-
erator as an automatic tracking generator. Has opt
001, 003 & 004.

$850.00
Hewlett-Packard 5359A

Hewlett-Packard 54100D
Digitizing Oscilloscope, 1 GHz bw, 350 ps rise
time, 10 ps resolution, 40 ms/sec maximum
digitizing rate, pre-trigger viewing. Includes
3- 54002A 502 BNC input pods.

Summer Special $3000.00

Hewlett-Packard 54110D
Color Digitizing Oscilloscope, 1 GHz bw, digital
storage, auto pulse parameters, 10 ps resolution.

Summer Special $3900.00
Tektronix TAS 465 Oscilloscope

100 MHz analog oscilloscope, 2 input channels,
auto setup, measurement cursors, save/recall

Tektronix TDS 350 Oscilloscope
Digitizing Oscilloscope, 150 MHz, 2 channels, 1
MS/s sample rate, 1 mV to 10 V/ div, 15 K record
length. Includes 2 probes.

$3250.00

Microwave Frequency Counter, 500 MHz to 18
GHz, 11 digit LED display, sensitivity to -25 dBm.
Opt 001, high stability time base, 011, HP-IB.

Special $2500.00

Hewlett-Packard 5334A
Universal Counter, two channel, 100 MHz univer-
sal counter with 9 digit, 1 second resolution and 2
ns single shot time interval resolution. Automatic
rise/ fall time, pulse width and peak amplitude
measurements.

Special $1250.00

Hewilett-Packard 3310A
Function Generator, 0.0005 Hz to 5 MHz in 10
decade ranges. Output voltage is greater than 15V
p-p into 50€2.

July Special $295.00

Hewlett-Packard 3312A
Function Generator, 0.1 Hz to 13 MHz in 8 decade
ranges, AM/FM, sweep, frigger, gate and burst.DC
offset up to 10 V p-p into 50€2.

July Special $850.00

Hewlett-Packard 3314A
Function Generator, .001 Hz to 19.99 MHz with
amplitude range of .01 mV to 10 V p-p. Sine,
square, triangle waves, arbitrary signals,
AM/FMNICO, gate, and counted burst.

$2950.00

Hewlett-Packard 8566A/B
Spectrum Analyzer, 100 Hz to 22 GHz, resolution
bw 10 Hz to 3 MHz, amplitude range -135 dBm to
+30 dBm, 16K user RAM, HP-IB.

$34,000.00

Time Synthesizer, produces extremely precise, low
jitter time delays, 0-160 ms, 50 ps increments, jit-
ter <100 ps, programmable, automatic calibration.

July Special $1250.00
Hewlett-Packard 4948A

In-Service Transmission Impairment Measuring
Set, voice-grade data circuit testing without traffic
interruption, for North America and CCITT usage.

$1950.00
Anritsu ME 462B

DS3 Transmission Analyzer, designed for testing
and evaluating performance of DS3 terminal and
link equipment. Rec has opt 11, 51, Trans no opts.

$2000.00

Hewlett-Packard 6033A
Power Supply, 0-20 V, 0-30 A, 0.01% reg, 200
Watt, autoranging, CV/CC, HP-IB.

Special $1500.00

Hewlett-Packard 6002A

Power Supply,
0-50 V, 0-10A,
200 Watt, auto-
ranging, CV/CC.
Opt 001, HP-IB.

$750.00

‘IIIIIIII..
AN L[ T U
'_— Vi
iy |
dEEY

AREERRRERS
DANBAR

SALES COMPANY

Write in 64 on Reader Service Card.

WHOLESALE IN Taiwan + USA. 1 Gig HD
$100, 4X IDE CD-ROM $18, 14.4 modems
$8, 28.8 modems $35. Memory 4 meg, 70ns
72 pin $12. 8 meg, 70ns, 72 pin $25. 16 meg,
70ns, 72 pin $65. The new DIMM MODULES,
8 meg, 70ns, 168 pin $35.20. 16 meg, 70ns,
168 pin $58. 32 meg, 70ns, 168 pin $135. 80-
watt speakers $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 a 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 500+ suppliers of co’s where
you can buy direct and save a lot of money
on all your computer needs. This is a lof of
info. $30. We can also send COD if you like,
COD is for the USA only. All others please
send CK, money order USD. To address: GR
Stringer, Stringer Computer, 1108 East 26th,
Houston, TX 77009. 1-800-626-9934, Fax
713-880-8321 wb5aty @aol.com

800MB TAPE BACKUP WITH TAPE FOR
ONLY $49! Colorado DJ-20 includes 250MB
tape and software. Works in any PC through
the floppy controller. Works with Win 95,
DOS, Win 3.1. Novell certified. Transfers
120MB in 13 min. Compatible with all QIC-
40/80 tapes. The best insurance from dlsk
crash viruses, accidents and

way to transfer files and copy CDs. Refurb.
90 day warranty. 415-244-9438, M-F, 9-5
PST. Visit our web site: http:/www.equiptek.
com

CHEAP IBM PC PARTS! Disk controllers,
cases and power supplies, floppy drives, CD-
ROMSs, motherboards, coprocessors, cables,
video cards, fax modems and more!
Examples NEW genuine Intel Pentium CPU
60/66 MHz and PCI mainboard with 256K
cache $80. New 486DX2-66 + VLB video
board + VLB IDE I/O card = $80. Diamond
multimedia TC2300 fax/modem & 16 bit
sound card with 10,000 box voice mail Sound
Blaster Pro & Adlib compatible $40 ea. or
$350/10. Call Under The Wire Electronics
(UTWE) 818-930-1121 (10am-5pm PST) or
fax 818-930-1123 UTWE, 235 E. Colorado
Blvd. #211, Pasadena, CA 91101. E-Mail:
JohnUTWE @aol.com

20” SONY/HP for PCs SVGA 1600x1280
.26DP, LP $2,295, only $949. $849 ea. 10
up. Intel Pentium Zappa motherboards, P75-
133, w/IDE, hi-speed I/0 on board, w/cables,
mini AT size, w/docs $69, $199/3. CPUs
486DX 33, 2-50, 2-66, $13, $29, $48. Pent.
60, 75, 90, 100, 120, $23, $75, $85, $90,
$95, $115. Call best prices. 256K VGA video
cards $12. Sound cards: Boca 3D stereo
sound, 14.4 V, F, modem $29, Azteck 3D
stereo sound card $19. All are closeouts,
best in PCs on the web: WWW.BNFE.COM,
BNFE, Rte. 1S, Peabody, MA 01960. V508-
536-2000, F508-536-7400. In our 33rd year.

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

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

ZENITH 171 laptop, color LCD display,
modem and printer ports, 2 ea. 360K flop-
pies, no hard drive, programs included, $150.
Call Jack 918-342-4648.

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.

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




he first episode of

this series looked at
the basic theory and
practical working
details of the
MC3340P electronic
attenuator IC, the
NE570/571 dual

compander IC, and the LM1894

dynamic noise reduction IC.

The second episode looked at a
variety of analog switching
ICs that are suitable for use in multi-
way hi-fi channel selection applica-
tions.

This month’s concluding
episode continues the special audio
processing ICs theme by taking
detailed looks at two special
remote-controlled tone/volume ICs,
and at the ever-popular MF10C
dual-switched capacitor filter IC.

VARIABLE TONE/VOLUME
IC BASICS

VOLTAGE-CONTROLLED ICs

Prior to the advent of modern
signal-processing IC technology, all
audio tone and volume control cir-
cuits were designed around simple,
but inherently noisy, electromechan-
ical pots, which were usually mount-
ed on the audio unit’s front panel
and were thus prone to pick up
unwanted signals via their signal-

carrying interconnecting leads.

During the late 1970s, howev-
er, the ever-increasing demands
for improved audio quality and
remote controllability of tone and
volume in hi-fi and TV.sets result-
ed in the development of new
types of ICs that housed all-elec-
tronic tone and volume-control cir-
cuits that were variable via inter-
ference-immune input signals
applied to the appropriate control
pins of the IC.

Throughout the 1980s and
the early 1990s, most of these
variable tone/volume ICs were
designed around OTA (opera-
tional transconductance amplifier)
types of analog circuit elements
and used remotely-variable DC
input voltages as their primary
control medium. One of the best
known of these ICs is National
Semiconductor’s LM1036 dual
(stereo) DC-controlled tone/vol-
ume/balance IC, which is very
easy to use and typically gener-
ates a THD figure of only 0.05%.
This IC is described in greater
detail later in this article.

Figure 1 shows a typical basic
usage circuit for a DC-controlled
stereo variable tone/volume IC,
using pot-generated DC tone and
volume control voltages. Figure 2
shows a remote-controlled version
of the circuit, in which the DC con-
trol voltages are derived from digi-
tal voltage generator circuitry that
can be activated via panel-mounted
push buttons or via a conventional
remote control system.

In the digital circuit, each DC '

control voltage is derived from the

output of an eight-bit digital-to-ana-
log converter that is driven via a
locally or remote-controlled eight-bit
end-stopped up/down counter, thus

el chand
output output
v+ f
P
Vri
%39 Sterio o |
id_c-conﬁolled
Set Vione ic Vvol
Tone in in
V An Rl
ov d\aLer'I‘tl I:?avnf‘!l

enabling the DC control voltage
to be varied from zero to maxi-
mum in 256 discrete steps.

DIGITALLY-CONTROLLED ICs

During the early 1990s, the

‘Tone' "Volume'
Remote Remote
inputs v; VL inputs
AT o T
Left Ri
B Tiowl cuews.  cwesl fhiL ¥
g]J clock | output outpdt | clock {3 Camm
| el b b KBTS
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Tone ov d||amet crr;‘nel Volume

continuing demand for ever-bet-
ter audio quality and ever-
greater circuit sophistication
resulted in the development of a
new generation of variable

tone/volume ICs that relied
heavily on a mixture of analog
and digital — rather than purely

Mechanical
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analog — circuit techniques,
and which were specifically
designed to be digitally con-
trolled via simple microproces-
sor or microcontroller systems.

Currently, the best known of
these ICs is National Semi-
conductor’s LMC1983, a 28-pin
device that can select any one of
three stereo inputs, can control the
selected channel’s bass and treble
response and its volume, and typi-
cally generates a THD figure of only
0.008%. This IC — which, requires
the use of a specially designed
microprocessor interface — is
described in greater detail later in
this article.

Figures 3 and 4 illustrate some
of the basic techniques that are
used in the circuitry of digitally-con-
trolled tone/volume ICs. Figure 3(c)
shows how a simple electro-
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mechanical pot can Channel-select different values of DC con-
be simulated by a W“’i"“c"" Treble Parametes Value trol voltage, VCONT. Thus,
multi-stage potential -[""‘"‘_‘—“'\' g i I the circuit gives maximum
divider and a set of In1—e c2 o ca= ol cut at zero volts, maximum
digitally-controlled o I  RV2 SN RSO .. | A boost at 5.4 volts, and
electronic switches e A e Zaner oulput SNk Semkimex gives a flat frequency
similar to those used In3—e Vin max 1.6Vims at 12v response at 2.7 volts.
in the 74HC4066 IC Vout max 1.0Vrms at 12V Normal human hearing
described in Part 2 of Notes: | Vgain max 0dB at 1kHz has a sensitivity curve that
this series. RV1, RV2 and RV3 THO 0.05% peaks at 3.5 KHz and falls
The diagram bt gy 4 %ﬁ m,::f’nmm o off significantly below 300
shows a unit using external to the IC. Vout Hz and above 5 KHz.The
only five divider and ¥ MEANpS Cook) [enoe. 1R/ rate of fall-off varies, how-
switch sections, but in oy Bass control range 1508 at 40Hz ever, with the relative mean
practice, the unit can Treble control range #1508 at 16kHz amplitude of the signal.
be given any desired Balance control range | +1dBto -2608 At 100 Hz, for example,
number of sections. sensitivity is typically down

If, for example, the
digitally-controlled pot
is to be used as a bass or treble
tone control element, a total of only
12 sections are normally considered
adequate and allow the tone
response to be varied from +12 dB
to -12 dB in 2 dB steps.

If the pot is to be used as a vol-
ume control, however, at least 40
sections are needed to allow the
volume to be varied over an 80 dB
range in 2 dB steps.

In practice, a digital volume
control may take the form of a lad-
der attenuator rather than a pot, as
shown in Figure 4. Here, groups of
eight-way elec-

RV3 digital pots. Note that C1, C2,
and C3 are the only components
that are external to the IC and that
all other components are high-preci-
sion very low-distortion elements.

PRACTICAL VARIABLE
TONE/VOLUME ICs

;Ig'IE LM1036 DC-CONTROLLED

National Semiconductor’s
LM1036 is an easy-to-use, 20-pin
dual (stereo) DC-controlled
tone/volume/balance IC that can

SR

use any supply in the 9V to 16V
range, and that typically generates
a THD of only 0.05%.

Figure 6 lists the IC’s basic
specification, and Figure 7 shows
the IC’s outline (not to scale), pin
notations, and basic functional dia-
gram. Note in each channel that the
input signal is applied to pin 2 or 19
and then flows through the volume
control network before being
processed by the bass/treble tone
control network; the signal is

then passed to the pin 8 or 13
output terminal via the IC’s vol-
ume balance network.

Figure 8 shows the LM1036
IC’s standard application circuit,
using DC control voltages that
are derived from simple pots

tronic tap switch- [ [internal]
es are used to e 11 Whdge 20] avo
tap into the R1 ,575 v
parts of the '""‘“E T == —_al'"p‘“
R1/R2 ladder Treble capacitor 1 [ 3 | F_:Iﬂ‘ 18] Treble capacitor 2
sections, and [ L |
only one switch Treble control input [ 4] J—- 17) Zener output voltage
is ever closed at sctypass 1 [5 - 1T =] [[ S]{ o }H16] ac bypass 2
any given E § gl(¥
moment to select Seaedepneiol L0 I & || # |-{15] Bass capactor 2
the desired faucness cogpenastions (s . 14) Bass control in
attenuation - E T j .
value. This type Output 1 [8 |Higlianse [baiance( | 13] Output 2
of attenuator pre- Batance cordrol in 9 12} Volume control input
sents a constant - —r:l =
input impedance GND [10]— o intermal ¢—111] vee
at all attenuation
settings.

Figure 5

shows (in slightly
simplified form)

the typical basic
circuitry of one
complete chan-
nel of a stereo
digitally-con-
trolled, three-
input variable
tone/volume IC.
Here, the
desired input can
be selected digi-
tally and passed
on to the main
tone control cir-
cuitry via C1,
and the treble,
bass, and vol-

+20dB

+15dB

-10d8

ume levels can
be varied digitally
via the RV1 to
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that are powered from the IC’s
pin-17 5.4V zener output volt-
age. Figure 9 shows the circuit's

by 10 dB (relative to 1 KHz
sensitivity) at moderate to
loud sound levels, but is
down by almost 20 dB at
very low sound levels.
Consequently, conventional volume
control circuits (which have a per-
fectly flat frequency response at all
signal levels) produce low-level out-
puts that sound distinctly bass and
treble cut to the sensitive human
ear.

To overcome this particular
problem, most good-quality hi-fi
units are fitted with an optional
loudness control that modifies the
response curve of the normal vol-
ume control so that the unit pro-
duces an acoustic output that is tai-
lored to match the characteristics of
the human ear. The LM1036 is fitted
with just such a facility.

The LM1036’s volume control
circuitry can be made to give nor-
mal volume control action by simply
tying pin 7 to pin 17, or can be
made to give loudness compensa-
tion action by tying pin 7 to pin 12.

tone gain characteristics at three

In Figure 8, these two options

ping  aV Pin-4 Pin-14 Pin-12
t } ) '
¢
47k a7k
g Sk | gn SUk. | 4%
control L control -k
T220n T220n 220n
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ke emal
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+10dB H T . T .
STANDARD LM1036 APPLICATION CIRCUIT
0dB —— - - s
-1008 - : . - .
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3 -3008 : : i
ocn ' i
5008 ' : ; /
Pin-7 connected to pin-12 .
.60dB 15.,..= i R PP H A
20 50 100 200 500 1k 2k S5k 10k 20k
Frequency, Hz

Bass control range

Treble control range
Channel balance (typ)
Signal-to-noise ratio
Maximum clock frequency

Parameter Value
Supply voltage range 6V - 12v
Supply current (typ) 15mA
Vin max 2.0Vrms at 12V
THO (typ) 0.008% at Vin = 0.3Vims
Channel separation 80d8
Mute attenuation 10548
Volume control range 80dB, in 2dB steps

112dB, in 2dB steps, at 100Hz
+12dB, in 2dB steps, at 10kHz
0.2d8

95dB (0dB = 1Vims)

SMHz

Clock [ ] 1 U 2[joss
Oigital Input 1 [] 2 27[]
Digital Input 2 [ 3 26[ ] v+
Lenlnpu1[4 25:]mgm|nw1
Lef Input 2 E 5 24[ | Right Input 2
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Left Select input [ | 8 21 jmgm Select Input
Left Tone input [ |9 20[ ] Right Tone Input
Left Tone Output [ 10 19 ] Right Tone Output
Left Op-Amp Output [ | 1 18] ] Right Op-Amp Output
Left Loudness [ 12 17 j Right Loudness
Left Main Output |: 13 16 ;] Right Main Output
Bypass [ |14 15 :] GND
TOP VIEW

Cbckm-»—- \ao wvid Data
Digital Input 1 E-»— Control D
Digitallnput'zE-——]"7'v Vs
Leftinput 1 [4}»— Right Input 1
Left input 2 [S}o—] jinputand Right Input 2
Left input 3 [6}+— Right Input 3
Len Select Output [T<—] Right Select Output
Len Select Input [8}+— Right Select Input
Left Tone Input [ofe—] o Duel Right Tone Input
Left Tone Output [f0f— it O Enmrmam
Left Op-Amp Output u-oi }-—»—a Right Op-Amp Output
Left Loudness [13»— " Dual __ |-f17] Right Loudness
Buflered output
Left Main Output E-« Volume Control | 1] Right Main Output
Bypass 14— Bias Generator |  [1§ aND

are made available
via switch S1. Figure
10 shows the actual
loudness compensat-
ed volume control
frequency response
curve of the standard
LM1036 application
circuit with the nor-
mal bass and treble
controls set to the
flat position. Note
that, at low output
levels, effective bass
and treble boost is
attained by simply
increasing the mid-
band attenuation.

THE LMC1983
DIGITALLY-
CONTROLLED IC
National
Semiconductor’s
LMC1983 is a 28-
pin, digitally-con-
trolled, three-channel
stereo selector and
tone/volume control

four-way selector switch that can
select any one of three stereo
inputs or a mute (zero signal) input,
and makes the selected input avail-
able (in buffered form) at pins 7 and
22 via a selector that enables the
signals to be presented in Left
Mono, Stereo, or Right Mono form.

From pins 7 and 22, the signals
may be externally processed (via a
separate dynamic noise reduction
system, etc.) or can be simply
capacitively coupled directly back
into pins 8 and 21 of the IC.

Signals fed into pins 8 and 21
are passed through the IC’s tandem
controlled tone and individually con-
trolled left and right volume control
networks, which are similar to the
basic circuit shown in Figure 5
except that the volume control net-
work can be subjected to loudness
compensation and the outputs are
buffered and are then passed out of
the IC via pins 13 and 16.

Figure 14 shows the
LMC1983's basic application circuit
together with (for clarity) the IC’s
functional diagram. The 8n2 capaci-
tors wired between pins 8-9 (or 20-
21) and between pins 10-11 (or 18-
19) control the IC’s tone response,
and the four components (56k,
240p, 220n, and 1k5) wired
between pins 11-12 (or 17-18) and
ground control the loudness
response of the volume control.

The settings of the selector and
mute switches and the tone and
volume units are all controlled via
digital input signals applied to pins
1, 27, and 28 via a three-wire
INTERMETAL (IM) bus interface.

When the supply voltage is ini-
tially applied to the IC, however, the
volume is automatically set to mini-

B e ~EOT]
Cloclo—i: Dat 27 it _
™1 Logicand g . )—.H'—zsons —-| o 250ns —.| 6uS |1ps|~—
Digtal it 1-——{zfe—| _ O B Glock | MLMLMUTLILLNLT e
in s 7 3 . , . , < r; v . G » .
Digtat input 2——{3f>—1 YV V¥ v GRS ERER s s
DATA ZolaTAsTAslral A TAe A7 00 sleeloll - ——
Lot nput 11 i} g Reopa s || o) (AOTAT A2 IASTAAAS [AGIAZICOIDA D2 ISIDAIDSTSIO!T
Left Input 2 _1_u6{ ~ Mlggg saer':id 'T;F' Right Input 2 8-bit Address code 8-bit Data code
Left Input 3-———{w0 I—Io - P—_‘WO Right Input 3 Y BME"I"AL“(W)‘:
—}=< - P L e
470n = == 470n G . Db
gn2 = E 1 : Lgn IC that can use any supply mum and the tone controls are set
—E»— Rl 8 in the 6V to 12V range and to flat. Digital input pins 2 and 3 do
Tone Control | _ |- that typically generates a not form a direct part of the control
s6k = 6n2 ¥ o 3 82 = -, THD of only 0.008%. system, but allow peripheral devices
11 «-‘ &—-—1 Figure 11 lists the IC’s to send single-bit data to the unit’s
240p 240p basic specification, Figure external microprocessor control sys-
[ et fi o o Cu = 12 shows the IC’s outline tem via the DATA pin
. = ol 1»-idl i and pin notations, and (pin 28).
= Figure 13 shows the IC’s Note at this point that — since it
1k5 +[ 1] Bies Generalor | [t K5 basic functional diagram uses a microprocessor-based digital
;EW LMC1983 together with (for clarity) its control system — the LMC1983 is
pin notations. Referring to not really suitable for use in one-off
Left Main i the functional diagram, the or short production-run audio sys-

IC operates as follows ...
The LMC1983’s internal
Input and Mode Select sec-

tion acts like a two-pole

tems, but is highly suitable for use
in long production-run audio sys-
tems, where (since it uses no exter-
nal pots or switches and uses very
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circuit show in (d), using the actual

ns shown in (e)

Address T, Dala Fundtion o I= average cusront ufacturers. .
(A7-A0) (07-D0) Selected e e A switched-capacitor
01000000 |nput Setect + Mue | 0000000 ST - 5 1= GOt = filter is a device in which

YOOXXXO01 INPUT 2 i = oy the filter's turn-over fre-
XXXXXX10 INPUT 3 "T 4 c quency is directly pro-
e - 200N . MUTsEoFF i portionelil hto rt1hfat of an
Loudnes: JOOXXXX0 oudnes: external high-frequenc;
e | levdmes ON (a) (b) clock signaﬂ, andqcan 1
01000010 Bass XXXX0000 -12d8 Basic switched capacitor unit (a) simulates a resistor (b) that Is variable via the clock period| thus be set or varied via
m,‘; ng? the clock signal.
XXXX1001 +6d8 This type of action is
XXXTXX +12d8 SLLK !_ILR achieved by replacing
01000011 Treble XXXX0000 -12d8 the resistive elements
o b il 5 T h of conventional R-C
OKX1001 +6dB c active filters with resistor
Q00K 1XX +12dB ,;[,_7 ov simulators madg from_
01000100 |  Left Volume XX000000 0dB (© switched-capacitor units.
g‘%‘};g& ﬁ In a real switched capacitor unit, the capacitor is switched via MOSFETs The basic operating prin-
100 o ciple can be understood
- with the help of Figure
01000101 |  Right Volume xmxm -406‘% c LK TR 17.
XX1010X -80dB * LN O Thus, referring to
XXTIXXXX -80d8 Vin Vin Figure 17, in the basic
01000110 Mode Select |° xxxxx:g:) Lesl‘t' Mono Vout ot o - sxrr‘litched«(:a)par::itor unit
XHXXXX erio shown in (a) the capaci-
01000111 | Read Digital Inpt xxxxxxomx":(m D0= Rgmr l‘,lrr:ﬂ °V ,L o il
ey ’ (i switched between V1
ootk ok o ki and V2 via a symmetri-
Note: X = don't care In the MF10 IC, the switched capacitor unit is used within the basic integrator cal clock waveform,

transferring a charge (Q)

—

of C(V1-V2) in each
complete clock cycle (T),
thus passing an aver-
aged current of

few other exter- C(V1-V2)/T as
nal compo- thmascaiala L 3.120] Low-pass out, B shown in (b) and
nents) it offers R 3 acting as a simulat-
great Band-pass out, A Eﬂ- +19) Band-pass ot, B ed resistance that
economies in . Active | | Active : has a value that is
#Whigh- IWhigh .B
system manu- ROy " E‘% '3:5{ mu:t' -.1:8' poy o 1o e directly proportional
g, Tasimos L ol T trverting input A [4 |~ +{17] inverting input B to the 1!;/ value (ie.,
esign ro signal waveform - inversely propor-
engineers con- Srremimi A E’ ‘—TEI Mronbedl tional to the clock
sidering serious Switch input E T 1 E Analogue ground frequency).
E::C‘:fgtgg Vec+ (analogue +ve) E 2 prasel [2phasel [14] veo- (analogue -ve) SWIQ: : ;fnl:alltli
fsr:lould note the Vdd+ (digital +ve) E o oeh. E Vdd- (digital -ve) takes the form of
ollowing data regarding the IC’s Note in Figure 16 ; Centre fn ratio, two MOSFET
digital control system. that, in the tone and Levelstin [ |-+ clock conrol_fe—{12] e i switches that are
Control instructions are sent to volume control sec- Clock input A E E Clock input B clocked in
the LMC1983 via digital signals tions, the table lists antiphase, as
applied to pins 1, 27, and 28 via a only various spot data TOP VIEW shown in (c). In the

three-wire IM bus interface. Pin 28
is the serial DATA input. Signals
arriving here take the form of a 16-
bit word in which the first eight bits
represent an address, which specifi-
cally selects the LM1983 IC and
one of its eight basic functions, and
the remaining eight bits represent a
data word that sets the selected
function to the desired value.

Each one of the 16 bits is
clocked into the IC on the rising
edge of a clock signal applied to pin
1, and various signals on the pin 27
ID (IDENTITY) terminal allow the IC
to identify the address and data
part of the 16-bit, pin 28 word and
to identify an EOT (end of transmis-
sion) condition.

Figure 15 shows the basic tim-
ing details of the LM1983 INTER-
METAL bus system, and Figure 16
lists the 16-bit programming codes
that are used by the LM1983.
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codes and their corre-
sponding function val-
ues, and that intermedi-
ate values can be
worked out by interpolation.

The tone and volume settings
are variable in 2 dB steps, and the
volume can, for example, thus be
set at -20 dB by a data code of
XX001010 (i.e., 10 binary steps
greater than the XX000000 ‘0dB’
value), or at -60 dB by a data code
of XX011110 (30 steps up on the 0
dB code), and so on.

SWITCHED-CAPACITOR
FILTER IC BASICS

In the great majority of practical
audio systems, filter circuits take
the form of fairly simple active (usu-
ally op-amp based) first- or second-
order low-pass, band-pass, or notch
types such as speech-band selec-

tors, tone controls, graphic equaliz-
ers, and hum or tone rejectors, etc.
There are, however, a few rare
occasions when special, high-preci-
sion frequency-tracking or fourth-
order or greater filters are required,
and in such cases the filters may be
best designed around a special type
of IC known as a switched-capacitor
filter.

The most obvious application of
such a filter is as an anti-aliasing,
auto-tracking low-pass filter in ana-
log or digital delay line systems,
such as those described in earlier
articles in this magazine, and the
most popular switched-capacitor fil-
ter IC for use in this type of applica-
tion is a device known as the MF10
which is available from several man-

MF10 IC, the
switched capacitor
units are used in

“ the basic integrator
circuit shown in (d), using the con-
nection shown in (e). The integrator
functions as a first-order low-pass
filter that has a fall-off slope of 6 dB
per octave (20 dB per decade).

Switched-capacitor active filter
circuits produce outputs that are
almost identical to those obtained
from similar types of conventional
active filters, except that their out-
puts appear in quantized — rather
than purely analog — form.

In other words, the filter output
waveforms appear as a number of
small digital steps rather than as a
smoothly varying waveform. The
number of steps (S) equals the
clock frequency (fc) divided by the
signal frequency (fs). In ICs such as
the MF10, these steps are — as



illustrated in Figure 18
— usually too small to
be seen on an oscillo-
scope, and their basic
frequency is too high
to create problems in
most audio applica-
tions.

If, for example, the
MF10 is used as a 12
KHz low-pass filter, it
will use a clock fre-
quency of 600 KHz,
thus producing 600
steps on a 1 KHz filter
signal or 100 steps on
a 6 KHz filter signal.

THE MF10C
SWITCHED-CAPACI-
TOR FILTER IC

The MF10C is the
most popular commer-
cial version of the
MF10 IC, and is sup-
plied in a standard
20-pin dual-in-line
plastic package. Like
all MF10 ICs, it is a
dual switched-capac-
itor filter IC that is
configured as two
identical general-pur-
pose, second-order
active filter blocks
that can each be
used in a variety of
modes (high-pass,
low-pass, band-pass,
notch, or all-pass) at
frequencies up to 20
KHz.

The two blocks
can be used inde-

pendently or can be cascaded to
give third-order or fourth-order filter

10 (19) Figurg 19 shows
Clock input the outline (not to
9 1‘_‘ scale), pin notations,
Level shift and simplified block
diagram of the
12 2-phase
CFR, etc —»—-——cr Control clock MF10C IC, and
— generator Figure 20 shows the
4(17) 3K full functional block
'";’,fg}"g = 21 @ itk diagram of one of t
> Notc!‘ (Jc) out | he two identical
+ ol e o; 2019 halves of the IC,
. ‘ Band-passout | which operates as
umming ; g 1(20) follows ...
G S L '};'.,,c q;',,? Low-pass out Referring to
I Figure 20, each
15 g\ : active filter unit con-
Analogue e sists of an op-amp, a
9"’; ' special three-input
- ! summing unit that
subtracts two of the

inputs from the third,
two cascaded non-
inverting switched-

capacitor filter units
(which are similar
to those shown in
Figure 17(e) but
have a modified
switching arrange-

ment), and a feed-
back control switch.
These compo-
nents can be con-
figured, via the
switch and/or by
using various feed-
back connections,

to make the unit
function as any one
of the five basic
types of active filter,

an even greater number of orders
from two or more cascaded MF10

and — by using
suitable feedback
resistors — to give
any one of several types of
response, including Butterworth,

action from a single IC, or can give ICs.
Signal Low-pass
Signal Lt:;past s i a8
. 3 1o !
S } . 3F
c1 WA | 100n =
100n Uﬁ 22kS 1] LPA L-PBJ20
] 1 13k
22 =2 1|LPA LP,B|20 i 2K 7|8P A BPB :l'g
- 22k 10k
S = ol 8.8 |1} s 3| Men, A Nich, B [18]—Anr—
3| Ntch, A Nich, B 18'——%/\#- —E A In B E—
s g in, B [17}——— ———[5] Ana Ain 816
,-,I,-T“E ARCA Ain, 8 [16}—— +10V : 6] sin A Agnd |15
. >
s e ) s it L . B | 3% _(If Vec+ veo- [1a}—
, - . C2
7| Vet vee-[14 5V Tt 2k falven ks E_
—{o] v vd- [13}—| 1000 SN ) A
C2 == = G v e L9_ Lsh CF |12 ]
100n [ 100n
L Leften orfiz—1, r——-@ CLK A o[
—{1o] ok A cLKB |11 3
i o S Vi
gv MF1(|)C Cl;x:kinp\l T "
R o (TOP VIEW) (100kH2)
(100kHz2)

Chebysheyv, and Bessel.

The IC can use single-ended or
split (+5V) 10V supplies, and the
clock network thus includes ‘level
shift’ circuitry for use with 5V clock
inputs. The pin 12 CFR terminal
gives the filter a clock frequency (fc)
to filter turn-over frequency (fto)
ratio of 50:1 when tied to Vdd+, or
100:1 when tied to ground with dual
supplies or to mid-supply level with
single-ended supplies.

The IC can accept a maximum
fc input of 1 MHz, and can thus give
a maximum fto value of 10 KHz with
a 100:1 fc/fto value, or 20 KHz with
a 50:1 value.The IC is thus very
versatile.

Note in Figure 20 that functions
that are associated with pin num-
bers that are shown singly (such as
9 and 12) are common to both
halves of the IC, and that where pin
numbers are shown as a pair (such
as 10 and (11)), the plain number
applies to the IC’s L/H filter, and the
number in brackets applies to the
R/H filter.

Figure 21 shows the basic way
of connecting an MF10C filter net-
work in its most popular mode, as a
combined second-order notch,
band-pass, and low-pass filter. In
this mode, the notch center fre-
quency (fo) equals the clock input
frequency divided by the 100:1 or
50:1 CFR value set by pin 12, and
the notch Q equals R3/R2. In the
low-pass mode, the filter's gain
equals R2/R1 and the fall-off slope
equals 12 dB/octave (40
dB/decade).

In hi-fi audio systems, the most
important application of the MF10C
is as a fourth-order Butterworth low-
pass filter, which gives a fall-off
slope of 24 dB/octave (80
dB/decade).

To conclude this series, Figures
22 and 23 show practical examples
with the MF10C connected in this
mode, as a 1 KHz (nominal) filter
using a 100 KHz clock frequency,
using alternative supply connec-
tions.

In both circuits, the clock input
signals are derived from normal
+5V TTL or CMOS sources.

In Figure 22, the circuit is
shown for use with a split (+5V)
power supply, with the analog
ground (pin 15) terminal, etc., tied
to zero volts. In Figure 23, the cir-
cuit is shown for use with a single-
ended 10V supply and, in this case,
a simple potential divider is used to
generate a +5V half-supply voltage,
which serves as the IC’s analog
ground reference.

Note in both filter circuits that
the turn-over frequency (1 KHz
nominal with a 100 KHz clock sig-
nal) can be varied from less than
100 Hz up to at least 10 KHz by
simply changing the clock signal
frequency. NV
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Orders & PRICE

T*800-899-6430

586.DX133 Mz VLBW256 $129 .
586 DX 133 MHZ PCI 256K $129 “F_ 2?9|5|3f3940 )
ANY OTHER PL CALL Bund oy s
I XX R AR EEEEEEEE XX ; 800 899 6430
- All Pentium . $/'6)
e 686 & 586 Mother Boards e 16x Speed CD
+  Memory & Drives WM 16 Bit Sound Card
° 3 ° CD Titles
:. L J .t.s.u. L] .I-f?. L N N N ) : Amp“fled Speakefs
>0t 12X SpeedCD 89 4

144 MTSU e 520 s Speed% ol g
1.44 Teac : $23 \
1.211.44 coveo (ISRl 965 All Kip ?t?ﬁé’?dq\sﬁ

- . usIiness S‘nak“s and C” Al
M(NOVGA Bureau $89 Hﬁ"
1428108 N+ Lows s1e5 | 17
15".28 1024768 vilow  $265
17".28 12801024 - Low $47‘
Keyboar: 4

101 Keveoaro $12 4 .6 Voice M /Fax /Mod
Kevrronc $23 @ USROBOTIC336Int  $99
33,6 PCMCIA

Focus 2000/2000 . Q

SVGA e Bw $$S
PCI 1- e time \Watranty
PCI/ Y\ -MB $40

PCI/VE. .A4MB $69
DIAMOND ¢CI VGA 2MB $69
DIAMOND PCI VGA 2MB $139
Any Other VGA Caros PL CALL

S

PREMIUM  $3
Desx Top Casc  FrEr $45
Mep Tower Case Premum $55
FuL Tower CAse PRemuM $75 "",.."’..“r,.."‘""

Credit Cards Ok rabiit e

GOVt PO. * C.OD. ¢, e purs i beRG

"Triton" Intel Mother Boards
Pentium 120 Mhz w/CPU $219
Pentium 133 Mhz wicPU $249
Pentium 166 Mhz wicpu $325
Pentium MMX/PRO/I Scall

Bisme Computer, Inc 1443 Angie Ave, Suite C, Modesto, CA 95351

Controller Cards:
Super IDEH/O  $12
ADAPTEC 2940 $19
ADAPTEC 2940U $185
ADAPTEC 2340UW $205
ANY OTHER PL CALL

Write in 182 on Reader Service Card.

300MHz 4 channels. CRT readout,
delta volts, cursors,

TEK 1240...
Logic Analy

wannsanssassnnanan

sweep,

$895 HP 8012B

With D1 (9 ch

acquisition cards. All

100 MHz) and D2 (18 channel 50 MHz)
. accessories.

........... e $2695  HP 436A....

Power Meter. F

range 100kHz to
delayed 18GHz, 10W to 100mW. 4 digit LED.
time measurement and save features.  Requires power sensor.

Pulse Generator. 1 Hz to 50 MHz, variable
transition times down to 5ns, selectable
source Impedance, puise delay.

TEK SG503........cc0e0$ 650  HP 6205B........oooouereerennns $225
Signal Generator. Frequency range of Dual output, 0-40 voits @ 300 mA or
mKthmIHl. 3 digit LED. 0-20 voits @ 600 mA. Metered and
Must be p d by T™: adjustable.

WWW.TESALES.COM
66 CHASE ROAD
B LONDONDERRY,N.H.03053 T
("{’C &V'Sf\> PHONE (603) 434-2544 (_sUReLUs
o FAX  (603)425-2945 i

Write in 65 on Reader Service Card.

[ cOMPUTER HARDWARE cont. |

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

SONY/AMIGA MULTISCANS 15" 00.26 DP
15.7 thru 36KHz (1024x768l). $150. Blem
SVGAs $110. Others available. Expert Sony
repair, parts available. DEALER DIS-
COUNTS. Refurbished Guaranteed. Pikul &
Assoc., 101 Glenfield Dr., Festus, MO 63028.
314-937-0335.

CHAFFIN ELECTRONICS INC. Call us for all
your IC needs. Let us save you $$$$. Call
Sales 614-574-4456, Sales 614-354-9460,
FAX 614-354-9462.

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

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

CUNARD ASSOCIATES

RD6 Box 104, BEDFORD, PA 15522
TEL / FAX 814 623 7000

T H E PO WER P R o
1F YOU NEED NEW BATTERIES FOR YOUR ELECTRONIC EGUIPNENT

_ DON'T PITCH EM' ........... SEND THEM TO US FOR REBUILDING |
© WE INSTALL NEW N-CAD BATTERIES INTO YOUR ORIGINAL CASE

* WE IMPROVE CAPACITY TO BETTER THAN ORIGINAL

* WE FIX WHAT CAN'T BE FOUND. ( OR AFFORDED )

o WE PROVIDE / EXTENDED LIFE FOR EQUIPMENT

= WE PROVIDE FREE QUOTES. / FREE RETURN IF QUOTE IS REFUSED.

o WE PROPERLY DISPOSE OF YOUR OLD CELLS BY

*  WE GIVE YOU A 12 MONTH WARRANTY.

*  WE WILL BE HERE WHEN YOU NEED US / 10 YEARS IN BUSINESS.

.

WE SAVE YOU **** MONEY *=*= [1{]]

® NO JOB IS TOO LARGE OR TOO SMALL ....... WE OFFER VOLUME DISCOUNTS
TO LAW ENFORCEMENT / COMPANIES / FIRE DEPARTMENTS / UNIVERSITIES [ A1 1 MAKES
FOR MORE INFORMATION ABOUT YOUR PARTICULAR NEEDS, WE CAN BE CONTACTED | & MODELS
VIA PHONE OR FAX AT (814) 623-7000 OR VIA E-MAIL TO: ZAPPEM @ AOL.COM
OR SEND YOUR PACKS FOR VIA UPS OR PRIORITY MAIL TO ABOVE.

GENERAL ELECTRIC STANDARD BENDIX KING
MPD/PLS - MPRMPS/MPX CNB111HWA110 $20.95 KR105/LAA126 §34.95
19A704850P(1200mAH) $34.95 CNB120HWA120 $3495 KENWOOD
19A704860P(1800mAH) $39.95 CNB121/152/153 $39.95 ppp/KNB3  $29.95
PL19D429763(777)G1/3 $37.95 UNIDEN PB21/21H $14.95
M AXON SA-1155 $39985 APX650 $34085 PB25/MH/226 $24.95

MOTOROLA APX1100/1200  $39.85 YAESU
P200MTB00/MT1000 BP100/200/205 $19.85 FNB3/4/12/27 $32.95
NTN5521/4585/4824/5414 $ 37.95 ICOM FNB11/14/16/26$ 32.95

MIDLAND BP2/BP3 /BP22 $18.95 FNB17/25 $2395
70-B32/ 70-836 BP5/BP23/24 $24.95 COMPUTERS
70-810/B16/B19 /821

BATTERY REBUILD SERVICE

MANY OTHERS AVAILABLE WRITE OR CALL

FREE CATALOG

ADD $ 4.50 SHIPPING & HANDLING PER ORDER

$39.95

$39.95 BP7/CM7/BP8 $3495 SEND PACKFORQUOTE

_IG e

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.

USI CORP

P.0. Box 2052 - Melbourne, FL 32902

CRYSTAL CONTROLLED
FM TRANSMITTER
W/ RECEIVER & RECORDER

TRANSMITTER

Size -2"x 3"

2000’ range (line of sight)

170 MHZ - range

Sens.: 85 db spl@ £7khz FM

8 Channels available

Freq. Response: 100-10,000 hz

Battery life: 9V Alkaline=12 hrs.
9V Lithium=20 hrs.

FCC APPROVED

486DX OPTI ISA motherboards, new w/man-
ual, $24. American Techna-Vision 510-352-
3787.

KINETIC SYSTEMS controller model 1510
with modules 8030, 3885, 3815, 3905,
CAMAC Crate 1500 with modules 3388,
3953, 3981, 2 ERBTEC Quad clock measure-
ment and 1 pulse distribution module. $500.
volantis @sover.net

MAC SCHEMATICS for those working on
Macintosh items with no company support.
We have reverse engineered scads of com-
puters and peripherals. Latest draws: much
requested M2943 monitor and LC/Performa
5xxx series SMPS and monitor. Send $5 and
specify computer catalog (refundable with
order). Bomarc Services, Box 1113, Casper,
WY 82602. 307-234-3488 ROLLO@TRIB.
COM

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

BRAND NEW w/warranty! Pentium mother-
boards 512K cache + CPU P166+ $195,
P90+ $135, 386 motherboards $25. CD-
ROMs $47, 1.2 & 1.44 floppy drives $24, PCI
video $22. 540-4, 300 meg hard drives, mem-
ory. Call for items not listed/specials. E-Mail:
cci@net999.com CCl 714-778-0450.

ALL NEW: video boards: PCI 2MB Vision
330 by #9 or VLB 2MB Diamond Stealth 32
$25 ea. Adapter: IBM PCI/SCSI-2 fast $40,
Teac floppy 1.44 @ $20, 1.2 @ $25. IDE:
WD 200MB 2.5” unused pull $65. 1-800-899-
RMSS 7-4 PDT.

NEW PARTS for older computers at great
prices. 16 bit 1MB ISA SVGA board $40, 32
bit VESA local SVGA board $40, VESA local
486DX motherboard with cache $45,
486DX2-50 CPU $35, 486DX2-80 CPU (3V)
$35. VESA local IDE 1/O controller $25. Many
other parts. Catalog free with order or $3
refundable on first order. Oasis Technologies
open Monday-Friday 10am-5pm Pacific.
Orders only 1-800-585-3818. Questions 360-
373-3818, BBS 360-613-1737. Ad #NV2797.

19” COLOR monitor for Macintosh. Good
condition $250 complete + shipping. Need
DOS palmtop, reasonable. 609-296-8782.

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.

Write in 143 on Reader Service Card.

14 July 1997

Write in 104 on Reader Service Card.



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

HEWLETT PACKARD 2225P Inkjet printer
320 DPI portable with power supply, refur-
nished, $75. Call Jack 918-342-4648.

PENTIUM 686 systems from $495. 486 color
notebooks $650, SVGA 15” monitors $165.
Laser printers 600 DP| $295. Software
Microsoft DOS, Windows 95/NT, Office 97,
Corelsuite '97. 714-778-0450.

COMBO 3.5” 425MB Quantum SCSI w/PCl
Adaptec & cable $100, backup kit Colorado
TK250(MB) external parallel port $45, media-
new sealed 3M TR-1 Travan 4/$45. 1-800-
899-RMSS 7-4 PDT.

EXTERNAL SCSI cases with power supply
for CD-ROM, tape, hard drive, etc. Includes 2
Centronics 50 pin connectors and internal
cables, power LED, power cord, etc. Used
but in good condition single device case $30
4 device case $50. New cases also available!
Call UTWE 818-930-1121 (10am-5pm PST)
or fax 818-930-1123. E-Mail JohnUTWE@
aol.com

PHONELINE SIMULATOR. Authentic dial
tone, busy signals, 20Hz ringing. Easily tests
or demonstrates phones, modems, faxes,
voice mail, etc. “Ring-I1t” deluxe kit $149.
Includes PCB, all electronic parts, microcon-
troller, documentation. Custom enclosure
$34.95. Fully assembled $325. Shipping
$6.50. Major credit cards accepted. Digital
Products Company, 134 Windstar Cir.,
Folsom, CA 95630. 916-985-7219, Fax 916-
985-8460, E-Mail: DigProd@aol.com

COMPUTER SOFTWARE

| 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.

NEW BOOKS for previous software versions
at half publisher’'s price. Norton Utilities 7
Reference $4.98, 1-2-3 DOS v2.3 $11.48,
Mastering WordPerfect 6 for DOS $14.98, 1-
2-3 DOS v3.4 $14.98, The Quark Extensions
Book $14.98, Turbo Vision Toolbox $19.98.
Many others. Catalog free with order or $3
refundable on first order. Oasis Technologies
open Monday-Friday 10am-5pm Pacific.
Orders only 1-800-585-3818. Questions 360-
373-3818, BBS 360-613-1737. Ad #NV1797.

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

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

PUT YOUR BRAIN ON DISK! PC program
stores any information. Instant recall. Works
like your own personal Internet. Put your
mind at ease & store everything you know!
Hundreds of uses in home and business.
100% money back guarantee! $3.95 + $1.05
S/H. CompuBiz, Box 497, Baltimore, MD
21162.

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

IBM SOFTWARE at discounted prices.
Golden oldies to the latest. Family genealogy
CD-ROM $9.99, General Admission Baseball
CD or 3.5 $9.99, Golf Digest's Best Places to
Play CD $19.99. Multimedia Bible: Complete
King James $19.99. Many others. Catalog
free with order or $3 refundable on first order.
Oasis Technologies open Monday-Friday
10am-5pm Pacific. Orders only 1-800-585-
3818. Questions 360-373-3818, BBS 360-
613-1737. Ad #NV3797.

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

COMPUTER VIRUSES. We will send you a
disk with 12 nasty viruses on it. They have
renamed extensions so they are legal; you
can rename them in DOS. Some include:
casino, aids, redx, sub-zero, etc. To be used
for testing anti-virus programs only. Disk only
$11 S/ free. For an extra $5 we will include
10 additional viruses. Order #Virus (12 or 22).
Unlimited Underground Electronics, 1839-D
West Vista Way #515, Vista, CA 92083.
Voicemail: 760-639-5527. http://www2.incom.
net/ninteach/ SASE for catalog or free with

20,000 + TECHNICAL REPAIRS for TVs,
VCRs, PROJECTION TVs, CAMCORDERS,
AUDIO on disk. COMPONENT/BOARD
LEVEL REPAIRS. Installs on your hard drive.
Easy look-up by model/chassis number. ADD
your own tech repairs. PRINT out repairs.
FREE DEMO. HIGHER INTELLIGENCE
SOFTWARE, 60 FARMINGTON LANE,
MELVILLE, NY 11747. 1-800-215-5081.

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

http://www.pcisland.com Your best comput-
er source. System and accessories. 1000+
VCD titles. 213-268-8798 M-F 10am-7pm

order.

(PST).

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

CAM SOFTWARE & MICROSTEP
DRIVERS: 3 & 6 amp full/2/3/4/5/6/7/8 start-
ing at $117. Software: Plotcam motion $149,
Ztrace, PCB toolpath software $299.
heater@castlegate.net MSG/FAX 407-452-
7197, 407-459-2729 http://www.castlegate.
net/ddt

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

RAINBOW

SUPER SNOOPER

i BIG EAR

Listen through walls, hear
conversations across the
room. Add a parabolic
reflector and hear blocks
away. The BIG EAR can
be hidden about anywhere. Makes an ultra sen-
sitive intercom. Can be used as a 1.5W AMP.
We supply a mini-electret mike in the kit. Power
requirement 6 to12v DC. SIZE:1.75'x 1*

AA-1 BUILTS$20.95 KIT$10.95

Many of our kits
are available
completely built!

PHONE  Ever want to know every number
SLEUTH  dialed on your phones while you
were away?

Here is the solution! Just hook up the Phone
Sleuth to your phone line, then at your leisure,
down load the numbers called on your phones to
your computer using the RS-232 Serial Interface
Module unit. Keep track of the calls and no one
but you will know the phone numbers are being
monitored and stored. The Phone Sleuth saves every number dialed,
even all local calls. Works great with scanners, voice mailbox, answering
machines, modem access numbers and decodes tones stored on a tape
recorder. It even records credit card numbers entered through your phone

| PHONE

TRANSMITTER
&1 Small but mighty,it fits
gl anywhere. Phone line
&1 powered, never needs

key pad. The Phone Sleuth can be used to record cellular or repeater
phone numbers heard over your phone. Size: 1.6°H x 25"W x 3'D

* Decodes all DTMF Tones from 0 thru 8, #, *, A, B, C. e Stores the
last 490 Digits it receives. ¢ Information stored by the Phone Sleuth
can be displayed on your computer, saved to a disk or sent to your
printer, using our RS-232 Serial Interface unit. Power by 9v battery.

WIRELESS

FM MICROPHONE
Small but mighty this little
jewel will out perform most
units many times its price.
It really stomps out a sig-
nal. The WM-2 kit is a
buffered wireless mike
that operates from 80MHz to 120MHz FM, the
frequency of any broadcast FM radio. Includes
a mini-electret mike. 6 to 12v DC. SIZE: 1.25" x 1"

WM-2 KIT $14.95

PHONE TONE GENIE

Control 4 separate devices
with DTMF tones from
anywhere in the world!

« Easy to operate

* One push buttor
programming

your Phone Tone Genie to your phone line and program in
a security code using DTMF tones up to 16 digits in length
with your teleph Any device d to the Phone
Tone Genie can then be turned on or off by entering your
security code. Each device may operate off of 120 VAC
and up to 2 Amps.

getter, warning light,or
flashing light for model
airplanes? Then this kit
is for you. Use it as an
emergency light for your
auto, radio tower, even use it on your bicycle. Has
a variable flash rate.Power requirement 6 or 12v
DC. Size 3.5%1.9"

batteries. Transmits both
1 side;:; 5 F;om;r_ PNS-1 BUILT $84.95 KIT $64.95
sation loud and clear, wireless, to any FM radio r
pr g:m ﬁ's?ﬂ"%s Va,iag,':o eyl 7°Ma’12 RS-232 SERIAL INTERF;:S‘;MODUI;E
to1 z FM. You can use it as a speak- “ one Interface
erphone. SIZE:1.25" x .6". \%J &bﬂhm‘n
TEL-B1 KIT $12.95 [ ) many Phone Sleuths as you need.
All Software Included | We provide you with a Shareware
g;ryl}uon?e% alal:égrm program or use Windows®* Terminal program.

« Converts RS232 to TTL levels. ¢ Converts TTL levels to RS-232.

RS-232 BUILT $49.95
* Windows is a Trademark of Microsoft Corp.

Operates from 12 VDC Wall transformer which is included.

* Turn a device ON or OFF, from across town
or anywhere in the world.
« Perhaps you need to Listen for any sounds in
your house with the AA-1 Super Snooper Big Ear.
« Connect the Phone Tone Genie to the speaker
of your scanner or ham radio.
Size: 1.5"Hx 5W x 5.3°D
PTG-1 BUILT $139.95 KIT $99.95
PTG-C Case $12.95

FM STEREO

DC VOLTAGE MONITOR
If battery status is important, you need this kit.
This kit uses 7 LEDs to monitor 12v DC in
1v, 1/2v, or 1/4v steps. Monitor 8v or 5v in 1/4v

Requires 6 to 12v DC Size: 1.75" X 1"
AP-1 kit $9.95

TRANSMITTER

Own your own FM radio sta-
tion. Any stereo signal you
plug into the FMST-100 will

ST-1 kT $11.95 be transmitted to any FM radio tuneable from 76 to
: steps. Great for boats, motor homes, model planes | ez FM, Transmit 2 witless fnk through an auditori-
AUDIO O race car ni-cads. All parts and instructions are um, from your car to your camper, listen to your CD's
| PREAMP PR ¢ SlcEi 1 S TX ST while mowing the lawn, Play music on one channel sing
i VM-1 KIT $7.95 on the other. Clarity is excellent, aprox. 40dB stereo sep-
2 qust Jour aration. Length of antenna determines the distance of
microphones Our TV filters eliminate unwanted | transmission. Complete with stereo input level controls &
output up to T v TV channels o interference that | Crystal for stereo separation. v battery operation.
et NOTCH alters both sound and video with | SIZE: 15" x25°xF
Plug your mic into our AP-1 and drive your ers both soun: FMST-100 Cabinet $8.95 xr $29.95
amp. to full capacity. Connectan AP-1toa|l FILTERS a beep beep beep. Works on - i
air of amplified speakers, plug your mic in] FOR CHANNELS S .
gnd you have an instant PA system.} 2thru22 This Manual contains

ONLY

NOTE: All TV Filter Kits are

MICRO-MINIATURE
WIRELESS MIKE
So small you could hide
this one on some real
bugs! It's the smallest
we've ever seen. With it's
super sensitive mike it transmits a whisper or
a room of conversation to an FM radio, tun-
able from 88 to 108MHz FM. With a proper
antenna it transmits about 1/2 mile. The kit is
made with surface mounted parts, we have
already mounted these parts. You install the
leaded parts. Power requirement 6 to 12v DC.

Size .35"x.9"

MMWMS5

kit $34.95

sold for educational purposes
only. You must obtain permission
from your local cable company before
using these filters on your cable system.

schematics, parts lists & P.C.
board layouts for many of

\ the Rainbow Kits. Use your

own parts to construct

\ our kits.

KIT BOOK $14.95
$9.95 with the
purchase of any kit.

Additional LB. Add $1.00

€LECTRONIC CALL 317-291-7262

Please add sufficient postage First Ib $5.00 Canada $7.00

We will accept telephone orders for Visa or Mastercard

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

ARAINBOUW INTERNET:www.rainbowkits.com

US FUNDS ONLY

FAX 317-291-7269

VISA.
o ey

Write in 26 on Reader Service Card.
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TEST EQUIPMENT

SURPLUS

16

HEWLE I T PACKARD
116658, Modulator
11683A, ngecwm
11720A, Pulse Modulator, 2-18GHz .. .
165004, Logic Analyzer Mainframe
165108, 80 Channel, 25MHz
State & TimingModule .....................
16528, Logic Analyzer w/Oscilloscope . .
214A. Pulse Generator, 0.08V to 100V .

3314A, Function Gmenlnr. A001Hz-19.99MHz 5
-80MHz

355C, Variable VHF Attenuator ...
355D, Variable VHF Attenuator ...
35677A, S-Parameter Test Set ........

ORIRIES =510 s o oo e csin
3582A, im Analyzer, .02Hz-25.5KHz ...
37204A, Multipoint HP-1B Extender
3852A, Data Acquisition/Control Unit ............ $2350
4192A, LF Impedance Analyzer ... .. $11,500
4262A, LCRMeter ............. . $1750

4342A, Q-Meter, Opt. 001, 10KHz-
436A, Power Meter w/HP-IB Interface .

444288, Output Actuator Assembly (Ne: . $250
53288, Universal Counter . .......... $1250
53348, Universal Counter .................... $1650
5335A, Frequency Counter, opt. 10/20........... $1200

5340A, Frequency Counter, 10Hz-18GHz ......... $800
5342A, Frequency Counter, Opt. 001/002/011 ... ... $2800
5345A, Universal Counter

5354A, Frequency Converter ................... $800
5355A, Frequency Converter .................. $1000
5356A, ConverterHead ....................... $950
5359A, Time Synthesizer ..................... $1200
5370A, Universal Time Interval Counter . $1500
54201A, Digitizing Oscilloscope, 300MHz $2500
54201D, ing Oscilloscope . . . . . $2650
6002A, Opt. 01, Power Supply, H

ENBOVIION. 5 0 o i le i a s neieineh $800
6011A, DC Power Supply 0-20V, 0-0.120A ....... $1250
6012A, DC Power Supply, 0-60V/0-50A ......... $1200
6024A, DC Power Supply, 0-60V/0-10A . ......... $1000
6034A, DC Power Supply, 0-60V, 0-10A ......... $1650
6177C, DC Current SOUrce . .................... $700
6186C, DC Power Source, 0-300V, 0.100MA ... ... $850
62278, Dual Power Supply, 0-25V/0-2A . ......... $600
6291A, DC Power Supply, 0-40V,0-5A ........... $650

6621A, Power Supply, 0-7V/0-10A or
1-20V/0-10A
80078, Pulse Generator,

80128, Pulse Generator . .. . .. $750
80138, Pulse Generator . ...... .. $750
8182A, Data Analyzer.............. ... $2200
83508, Sweep Oscillator Mainframe .. . . ... 84750
83545A, Oscillator Plug-in, 5.9-124GHz ......... $2500

8411A/018, Frequency Converter .11 to 18GHz.... .. $500
8445B, Automatic Preselector ..................
B447A, Amplifier, 0.1-400MHz . .
8501A, Storage Normalizer . ... ..
85020A, Bridge, 10MH2-4.3GHz ..
850508, 7MM Calibration Kit .. ...
85051A, 7MM Verification Kit . . .
850518, 7MM Verification Kit . . .
8505A, Network Analyzer .....................
85588, Spectrum Analyzer, 100KHz-1500MHz,
i A
8559A, Spectrum Analyz

w/853A Display ..... 7
8569A, Spectrum Analyzer, .01 22GHz . ... $6500
85698, Spectrum Analyzer, .01-22GHz .......... $7500
8640B, Signal Generator, Opt. 002, .5-1024MHz . . . $2100
86408, Signal Generator, Opt. 1,2 ............. $2200

8660C/100, Synth. Signal Generator . . ..
86601A, RF Plug-in, .01MHz-110MHz . . .
866028, RF Plug-in, 1-1300MHz . ...... 7
86603A, RF Plug-in, 1-2600MHZ ...............
8660C Opt. 100, Signal Generator, 1-1300MHz

w/B86602B RF Plug-in & 86632A Mod. Plug-in . . . . $3000
B672A-K22, Frequency Extension Unit

8745A, S-Parameter Test Set 3
8748A, S-Parameter Test Set w/Opt. :
B756A, Network Analyzer ... ... . $2500
89018, Modulation Analyzer . :

89038, Audio Analyzer

TEKTRONIX
11A52, Two Channel 600MHz
Oscilloscope Amplifier . ................oc... $1200
16028, TDR Cable Tester .................... $3000
2236, 100MHz Oscilloscope
wiCounter/Timer/DMM ..................... $1550

2337, 100MHz Oscilloscope w/DMM . . ..
2440M, 300MHz Digitizing Oscilloscope .
4658, 100MHz Oscilloscope wDM44 . .. .. .. .. $600
466, 100MHz Storage Oscilloscope w/DM44 . . . .. .. $800

10KHz-21GHz
496, Spectrum Analyzer, 1KHz-18GHz .
§77/D1, Curve Tracer w/Storage ...... e i3t
§77/D2, Curve Tracer w/177 Fixture ............
7104, 1GHz Mainframe W/(2) 7A29, 7810, 7B15 . . . $3000
7A42, Four Channel Amplifier Plug-in
7D20, Programmable Digitizer .............
7L12, Spectrum Analyzer, 100KHz-1.8GHz . .
7114, Spectrum Analyzer, 1KHz-2.5GHz . ........
7L18, Spectrum Analyzer Plug-in, 1.5-18GHz

Capable of 60GHz with Mixers ............... $2500

AMS503, Current Probe Amplifier . . .. $400
DC5009, Counter Plug-in ... ... .. $575
FG507, 2MHz Function Generator .. $976
OF150, Fiber Optic Cable Tester . .. . .. $1750
PS503A, Tracking Power Supply Plug-in . . .. 8175

R22486, 4 Channel Oscilloscope, 150MHz . P22
RTD710, Digitizer ................ $2500
‘TMS003, Three Slot Power Mainframe
TM5006, Six Slot Power Mainframe . .
TR503, Tracking Generator for 492/4/5/6

MISCELLANEOUS

Boonton 102F, AM/FM Signal Generator,

g U At e oA S 4
EIP 548A, Microwave Frequency Counter .
Fluke 332D, Voltage Standard ........
Fluke 335D, DC Voltage Standard .. ...
Fluke 51008/03/05, Multifunction Calibrat
Fluke 5100B/05, Multifunction Calibrator . .
Fluke 5101B/03, Calibrator ... ........
Fluke 5200A, AC Voltage Calibrator . ............
Fluke 5200A/5215A, AC Voltage Calibrator

e R S e o
Fluke 54408, Precision DC Voltage Calibrator . . . ..
Fluke 5450A, Resistance Calibrator (New) ....... $2000
Fluke 6060B, Synthesized Signal Generator

OT=TONNNEE . oo o oo oo iihe s
Fluke 61608, Synthesizer, Opt. 09
Fluke 7220, Frequency Counter, 10|
Fluke 845AB, Null Detector ...
Fluke 8502A, Digital Multimeter . ... ...
Fluke 8505A, 6.5 Digit Digital Multimeter
Fluke 8520A, Digital Multimeter . .. ..
Fluke R8840, Rackmount Digital Multi

WSO OpHon ........ccniinen
Hughes, Amplifier 18-26.5GHz, 1 Watt
Keithley 195A, System DMM w/Temp. . .
Kikusui PAB18-3, DC Power Supply, 18V/3A
Kikusyi PAB32-2, DC Power Supply, 32V/2A
Kikusui PAB8-5, DC Power Supply, 8V/5A .........
Krohn-Hite 3100R, Tunable Filter .. ..............
Krohn-Hite 3103/R3103, Tunable Filter/

FREE VIO, .t s 1o miime bia v amis s v ms
Krohn-Hite 3202/R3202, Tunable Filter/

e et B AR AR L £ T
Krohn-Hite 3342, Tunable Filter ................
Phillips 5191, Prog. Synthesizer/Function Gen.

OINBZITMIE ... .. o oooios oo sditscasasa $1750
Phillips PM5715/11, 50MHz Pulse

Generator (New) . ............cooeevenunnns $1300
Phillips 6652C, Prog. High Res. Counter/Timer,

R DOMEE T oo i s SRS $1300
Pwr. Designs 40500, DC Power Supply,

S N A O A R $400
Sorensen DCS33-33, DC Power Supply,

SOUBTEIN L I i six 2 B laie s e s Sace ST
TTC T-BERD 209, T Carrier Analyzer ..
Wan. & Golt DA30, Protocol Analyzer
Wavetek 166, Pulse Function Generator ......... $1000
Wavetek 178, Automatic Synthesizer ............ $1850
Wavetek 186, Phase Lock Generator, 5SMHz . ... . .. $400

Wavetek 2002, Signal Generator, 1-2500MHz . . . . . $1500
Wavetek 2002A, Signal Generator, 1-2500MHz . . . $1300
Wavetek 3000, Signal Generator, 1-520MHz . . .. ... $900
Wavetek 3000-200, Signal Generator . . ......
Wavetek 3001, Signal Generator 1-520MHz . .
Wavetek 801, Pulse Generator, 5Hz-50MHz
Wavetek 802, Pulse Generator,

SHz-50MHz w/Delay ........................ $600
Wavetek 8003, Precision Scalar Analyzer ........ $5500
Wavetek 8541, Power Meter,

10MHZ-40GHZ (NEW) . ..................... $1750

Wavetek 859, 50MHz Programmable

s i AN S R
Wavetek 907A, Signal Generator, 7-12.4GHz ......
Wayne/Kerr 3220, 20A Bias Unit ...............
Wiltron 560A, Scalar Network Analyzer ..........
Valhalla 2701C/TL-3, Programmable Direct

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

OUR NEW INTERNET ADDRESS IS:
hitp://www.rssumplus.com

wbWEST ELECTRONICS

124 12TH AVE. SOUTH, MINNEAPOLIS, MN 55415
PHONE: (612) 339-9533 FAX: (612) 305-0964

WWW.MIDWEST-ELECTRONICS.COM

WE’RE BACK! OUR WAREHOUSE IS FULL OF NEW AND
USED COMPUTER EQUIPMENT .....

COMPUTERS
486DX-4/100, 500MB HDD, 8MB RAM, CD-ROM, SOUND
CARD, SPEAKERS, KEYBOARD, MOUSE - NEW $499
PACKARD BELL PENTIUM 60, 500MB HDD, 8MB RAM,
CD-ROM, SOUND CARD, KEYBOARD, MOUSE - $499

MONITORS
VGA MONITORS FROM $89 SVGA MONITORS FROM $129

MOTHERBOARDS
PENTIUM MB, DUAL IDE,
4 ISA & 4 PCI, 4-72 PIN SIMM SOCKETS - $65
486/4 MYLEX MB WITH 256K CACHE, DUAL IDE,
4 ISA & 3 PCI, 4-72 PIN SIMM SOCKETS - $59

CPUs
486DX4/100 - $39

MEMORY
4MB 72 PIN - $25 8MB 72 PIN - $49
16MB 72 PIN - $99 1MB 30 PIN - $7

VIDEO
1MB VLB OR PCI VIDEO CARD

MULTIMEDIA
8X CD-ROM - $89 2X KIT WITH SOUND CARD & SPKRS - $69

MUCH, MUCH MORE! WINDOWS 95 UPGR. $69
ACER KEYBOARDS $15 SERIAL MOUSE $10 PS-2 MOUSE $15
24 PIN DOT-MATRIX PRINTERS $59 INK-JET FROM $49

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

- $35

Write in 159 on Reader Service Card.

(626) 967-0846
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R & S Surplus
1050 E. CYPRESS STREET, COVINA, CA 91724

FAX (626) 967-1999

When Visiting Disney 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: i
* ok k ok k ok ok ok k

Monday - Friday 8:30-6:00
We Buy Surplus

Saturday 8:30-5:00
Electronic Parts —

FAX your list.
t
FAX 407/647-4831
PH 407/628-5634 e raees
P.0. BOX 536186 ;5/
22

ORLANDO, FLA. 32853-6186
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COMPUTER EQUIPMENT WANTED

WANTED: EPSON FX-100 printer, working
or not. 1-800-804-8655.

| 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.

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

HP CALCULATORS wanted: models 10, 70,
81, 978, and calculator watch for private col-
lection. Bob Morrow, 317-855-2348, rkmor
row@aol.com

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

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

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

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

TEST EQUIPMENT

QUALITY TEST EQUIPMENT: HP 54501A
4-channel 100MHz digitizing oscilloscope
$1,250. HP 3488A switch/control unit $885.
HP 59306A relay actuator (6-SPDT, HP-IB
and lighted pushbutton) $235. HP 59307A
dual VHF switch (2-SP4T, HP-IB and lighted
pushbutton) $195. HP 59401A HP-IB bus
analyzer $295. Stanford Research SR 510
lock-in amplifier $1,750. HP 4274A LCR
meter (5-1/2 digit, 100Hz-100KHz) $4,200.
HP 3314A function generator .001Hz-20MHz,
linflog sweep, etc. $2,800. HP 8015A 50MHz
pulse generator $375. HP 8016A ECL/TTL
word generator $295. HP 8161A/020
100MHz programmable precision dual chan-
nel pulse generator $3,300. HP 8175A/002,
005 50MHz digital/analog signal generator:
TTL/CMOS pods, dual arbitrary waveform
channels $3,300. HP 5334A 100MHz auto
rise/fall time, etc. counter $850. HP 5345A
500MHz counter with HP-IB $725. HP 5370A
100MHz time interval counter (oven time
base) $1,600. HP 3580A 5Hz-50KHz, 1Hz
RBW, adaptive sweep, tracking generator:
$790 (mech), $1,250 (LED). Fluke 540B
transfer standard $800. Tek 390AD digitizer
$495. Tek 520A NTSC vectorscope $1,150.
HP 7580B drafting plotter (sizes A-D) $1,350.
HP 7595A DraftMaster | (sizes A-E) $1,875.
HP 7475A $220. HP 7550A $350. HP 7090A
measuring plotter $1,900. Excellent condition!
All with warranty. Pepper Systems, 214-353-
0257 (FAX 214-902-9511).

PORTABL

frequency standard. Less than 2x10‘°/day
FE-1000Q $500. Systron-Donner 6245A
18GHz microwave counter. Calibrated
$1,500. Wavetek 3000-200 $850. HP 8601A
sweeper $400. Gary N6ZD. 408-385-0301.
VISA & MASTERCARD. HTTP://WWW.
TECH-SERVICES.COM for photos & 13
page “list” plus information.

 Elk Grove Village

*Single Sided
eDouble Sided
sMulti-Layer

1llinois 60007

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

sSurface Mount
sPunch Press
Capability

 Fax: 8472281816
Modem. 847-228-6549
Toll Free: 888-657-3827

Resistant. Tools

tools. ..

Write in 105 on Reader Service Card.

ot A Battery Problem?

Fits 2"
hole!

Get the Ultimate Battery Monitor

E-Meter

Perfect for...
...Emergency vehicles.
...Power hungry mobiles.
...Back up power systems.
...Cell /repeater monitoring.

“Batteries don’t die, they’re murdered”

pencil . . . $97.90

platt _ Case - Deluxe Polypropylene. Chemical

complete with tools ...
800T Case Only . ..

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

-~ ———7‘,,.\‘

~——

Weller WCCI100- Electronically
controlled station, temperature
adjustable from 350°
Zero voltage circuit-safe for
sensitive components, 40 Watt

Proven in thousands of marine, military, RV, and industrial
applications, the E-Meter gives you the battery informa-
tion you need to build and run reliable DC systems. A
multi-color bar graph shows battery status at a glance.
Big LED's display volts, amps, amp-hours, time or per-
cent of capacity remaining, and kilowatt-hours. Tracks
historical information including battery charge efficiency,
number of discharge cycles, deepest and average depth
of discharge. Optional RS232, temperature sensor, and
low battery/genrun contact. Models up to 500V @1000A.
12-24V @ < 500 A units are priced under $250 w/ sensor!

Call ext. 12 with any application or OEM questions!

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

Electro Tool, Inc.

Cruising Equipment

5245 Shilshole Ave. NW, Seattle, WA 98107

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

Write in 183 on Reader Service Card.

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

TEK SCOPES: 454A, $300; 465M, $350;
465, $400; 466, $450; 475, $550; 475A,
$650; 2235, $650; 2213, $300; 7633, $200;
7623,$200;7844, $300; 7904, $300; 7834,
$300; 453, $125; 7704A, $150; SC504,$350
SC502,$250; Numerious plug-ins for 7000
series scopes, call for pricing. 30 day warran-
ty on all items. Coppes Electronics, phone or
fax 520-432-1229 or E-Mail: copp @primenet.
com All major credit cards accepted.

DO YOU have a TEK 7D15? Get the special
RF input cables SMB to BNC female 2 for
$24.95 ppd. Four Designs 360-887-1555.

s

9103 Gillman, Livonia, Ml 48150
Customer Service: (313) 422-1221
ORDERS ONLY: 1 (800) 772-3455

“Tools American Made.”

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

by CooperTools and others. 800T Case,
$419.95
$121.80

$59.45

OutiVISOR  _  syperior

magnification, Optical Glass
Prismatic lenses (not plastic).
Select any one of (6) magnifica-
tions ...

-850°F,

$380.00

FAX: (313) 422-3432

POWER SUPPLY SORENSEN DCR 20-
25B2 0-20V, 0-25A, current price $1,625.
OUR PRICE $495. 90 day guarantee. Call 1-
800-435-1516.

WANTED! TEST equipment. We pay top dol-
lar for used scopes, generators, analyzers
from HP, Tektronix, and others. Call Charles
at Metric for immediate quotation. 1-800-432-
3424,

OPTICAL IMPULSE GENERATOR, TEK
0IG-502. New unused complete documenta-
tion and accessories, 1996 cat. price $9,500,
our price with warranty $1,750. 2 available.
SI1-5010 programmable scanner as new
$500. Psitech Plus, 707-745-4804, Fax 707-
747-5277.

Write in 144 on Reader Service Card.

WANTED! TEST equipment. We pay top dol-

lar for used scopes, generators, analyzers

from HP, Tektronix, and others. Call Charles

gz Metric for immediate quotation. 1-800-432-
24.

OSCILLOSCOPES FOR SALE. Tek 465
100MHz dual trace delayed sweep $545. Tek
475 200MHz dual trace delayed sweep $695.
Oscilloscopes come calibrated with certs, a
manual, pouch and 2 ea. X10 probes. 90 day
guarantee. Call 1-800-435-1516.

LATE MODEL Hewlett Packard 3964A, 1/4
in. instrumentation tape recorder with HPIB,
opt. 01, 02, 03, 07, 26, 41, 142 as new $300
or offers. Psitech Plus 707-745-4804, Fax
707-747-5277.
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IC Temperature
Sensors are Accurate
and Flexible

Old-tech sensors are handy
where newer devices don’t fit
Sometimes the traditional ways are best,

however. For instance, neither the thermistor
trick featured in the Stamp/Counterfeit
application notes (no. 7), nor the DS1620
thermometer chip (Stamp Applications no. 2)
is suitable for remote use. In both cases, the
sensors should be, at most, a foot from the
controller.

The thermistor application requires
calibration to compensate for component
tolerances, and is accurate over a narrow
range of temperatures. The DS1620 needs no
calibration and has a wide temperature range,
but gobbles up lots of precious program
memory.

This month, we're going to look at old-
fashioned temperature-measurement devices

~

Figure 1. Temp sensor and ADC.
(Voagm o m™

per degree 5V o :
i Stamp Pin
———
+510 +20V
T cs Ve
% Qvin+ ADC CKF—— 2
Top View, 51
LM34 (°F) or 750 Vin— ool——— 1
LM35 (°C)
temperature . GND Vref
sensor I u

Full-scale voltage,
1.28 or 2.55 volts

see figure 2

&

\\

by Scott Ed

example, if the temperature is 68°, the output
will be 0.68V. In the case of the LM34, the
output corresponds to degrees Fahrenheit; the
M35, degrees Celsius. ,
Because of the direct relationship between
temperature and voltage, you must have a
negative supply voltage, or some additional
components, in order to measure subzero
temperatures. The MNational Semiconductor
spec sheets (Sources) provide suitable
circuits. We're going to stick to the basics; you
can add bells and whistles later as necessary.
National makes several variants of the
LM34 and 35, allowing you to play off the
accuracy you want against the price you're
willing to pay. Table 1 lists your options.

Interfacing to the Stamp

Measuring the voltage output by a
temperature sensor requires an analog-to-
digital converter (ADC). We've covered a
couple of those in the past, including
interfacing the 12-bit L TC1298 and using
cheap comparators to create your own eight-
bit ADC (Stamp Applications nos. 4 and 25,
respectively). But for temperature
measurement, it may make more sense to use
the modest ADCO0831, shown in BS1 and BS2
application notes (no. 2 in each case).

The ADCO831 is a particularly suitable
partner for temperature sensors because you
can set both ends of its input-voltage range to
match the characteristics of the sensor.

The ADC'’s Vin- pin sets the input voltage
that will produce an output of 0 ADC units.
The Vref pin sets the voltage corresponding to
255 ADC units. So, if you want 1 unit of the
ADC'’s range to correspond to 1°F, tie Vin- to
ground and Vref to 2.55V. Since the
temperature sensor outputs 0.01V (10 mV)
per degree, an ADC reading of, say, 78
corresponds to a temperature of 78° (F or C,
depending on whether the sensor is an LM34

. and teshmiques. Table 1. Characteristics of LM34/35 Sensors
vious appi- LM LM
i p;es showe how to 34 anfl 35 Part Range Accuracy Output
. e with a lowly Ifnolhing else you can use | LM34A -50 to +300°F  +2.0°F
measure temperatur thermometer-on- \ these guys to doublecheck or |LM34 -50to0 +300°F  +3.0°F nl‘x(\)/
h rmistor and a clever P uted the ] calibrate other thermometers. | LM34CA  -40to +230°F +2.0°F per
thert In both case§, aditi onal LM34 and LM35 IC temperature | LM34C -40 to +230°F 130°F E
a-chip. ! alternatives to tracit | sensors made by National |LM34D  +32to +212°F  +4.0°F
app\iCatlons Bs. ¢ an ana\og—to-dlglta Semiconductor are simple three-
techniques using g & discrete terminal devices. Connect one pin || m35A -55to +150°C . #1.0°C
erter an to +5 to +20 volts, and another to 5 . +15°
conv wie © |LM35 55t0 +150°C  +1.5°C
temperature sensot. ground. The voltage at the output | \oo-y 40,0 .1170°C  410°C
terminal will be proportional to the LM35C 4010 +110°C  +15°C
temperature to the tune of 0.01 volt B e
{10 millivoits) per degree. For

or 35). , v

If you want finer resolution, just bring the
endpoints of measurement (voltages at Vin-
and Vref) closer together and use the Stamp’s
math capabilities to scale the reading to the
correct temperature. .

Figure 1 shows the hook-up for the
ADCO0831, while Figure 2 suggests a couple of
options for the reference voltage. The pot
option assumes that the +5V supply is
reasonably stable, since variations in the
supply voltage will affect the reference
voltage, and therefore the temperature
readings. This is a pretty safe bet with the
Stamps and Counterfeits, since they use high-
quality regulators.

The voltage-reference option is likely to be
more accurate and less prone to drift, but is
more expensive and less flexible than the pot.

The program listing shows the minimal
programming required to take temperature
readings with this circuit. | used a 2.55V
reference, so the result returned by the ADC
was the actual temperature in degrees — no
adjustment or scaling required. '

In my demo set-up, | used a 2 x 16 serial

ICD as a display. You can readily modify the

code for some other display device if you like.

| used one of my company’s BS1/LCD kits

(blatant plug), installing the ADCO0831 right

5

- onto the prototyping area.

Figure 2. Voltage reference options.

+5V

10k
multitum
pot

desired
output

LM136-2.5
(top)

|
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r Figure 3. Remote Temperature Sensor.

Stamp Pin For more information on the BASIC Stamp, contact:

+5V
p _+5V T
TWISTED PAIR WIRING T
wman] 3 S SN o

2309, 1%
10k, 1%

Voltage for
0 output,
2.73V for
0°C

.

voltage,
4.00V for
0.5°C units

Remote temperature sensor That's higher than the

degree Kelvin. (Kelvin is an absolute scale; its | The reason is noise.

tiny current through a 10K resistor. By Ohm’s heard of current-loop

- at 2.73V, since 273°K = 0°C. { L | have seen this kind

between “C and ADC units, we’'d have to place | satisfactory results.
. Vref 2.55 volts higher, at 2.73 + 2.55 = 5.28V.

‘ so it's not allowed. Instead, we can
Figure 3 introduces another temperature | place Vref at 4.00V and divide the
sensor — the LM134/234/334 series. Instead | ADC result by 2 to get °C. =
of a variable voltage output, this sensor Now, the big question: Why
passes a small current that varies with | bother? Why not just put one of the
temperature. With the component values voltage-mode temperature sensors
shown, that current is one microamp (pA) per | at the end of a long piece of wire?

0 is absolute zero, the lowest possible | mode sensor is far less susceptible to -
‘temperature. To convert °K to °C, just subtract | noise pick-up over long wire runs than a
273.1) voltage-mode sensor. Those of you who have

For measurement purposes, we pass this | worked in industrial settings have probably

Law, the voltage across the resistor is current | systems — these are used in electrically noisy

times resistance = 1x10-6 x 10x103 = | factory environments where other signaling
10x10-3 = 10mV per degree, same as our | methods wouldn’t work reliably.
other sensors. The only difference is the So, how long a wire run will our current-

Kelvin scale. If we want the temperature range | mode sensor support? National's excellent
to start at 0, we have to set the 0 point (Vin-) | data book sidesteps this question, and so will

To maintain the one-to-one relationship | with 100t wire runs with apparently

+5V supply, o o
Scott Edwards Electronics
P.O. Box 160, Sierra Vista, AZ 85636-0160
phone 520-459-4802; fax 520-459-0623
Internet archive (catalog, user manuals, samples) located
at ftp.nutsvolts.com in directory /pub/nutsvolts/scott
\ E-Mail 72037.2612@compuserve.com

A current-

0 Parallax, Inc.

3805 Atherton Road, #102, Rocklin, CA 95765
2 phone (916) 624-8333
1 i Internet http://www.parallaxinc.com

Jameco carries National Semiconductor parts and

Full-scale :F databooks.

Jameco Electronic Components
1355 Shoreway Road, Belmont, CA 94002-4100

/ phone 415-592-8097 or 800-831-4242 I

fax 415-592-2503 or 800-237-6948

sensors and control

of arrangement in use

_application notes is an education in itself. NV

ou’ve seen the movie,
now read the book.

The book I'm referring to is the National
Semiconductor Data AcquiSition Linear
Devices Databook. If you're connected with a
National distributor, you should be able to get
this book free for the asking. If not, you can
purchase a copy from Jameco (PN 41208) or
download individual data sheets from
www.national.com

For those of us who make only occasional
forays into analog elec-tronics, data books like
National’s are a treasure. Browsing the

‘ Program: LCDTEMP.BAS [Measure and display the temperature)

‘ This program uses an ADCOB31 to measure the output voltage from
‘an LM34 or LM35 temperature sensor. With Vref adjusted to 2.55V,
‘ the value returned by the ADC is the temperature in degrees —

‘ no unit conversion required. The program continuously displays

‘ the temperature on a serial LCD module connected to pin 7. The

‘ prototype was constructed with a BS1,/LCD kit from Scott Edwards

‘ Electronics. The kit integrates a BS1 computer, serial LCD driver,
‘and 2x16 supertwist LCD module into a single, compact package.

‘ The product manual, catalog, and other items of interest are

‘ available from ftp:/ /ftp.nutsvolts.com/pub/ nutsvolts/scott.

‘ View the file index.txt for a list of available files.

SYMBOL CS = 0 * ADC chip-select [activates ADCO831).

SYMBOL AD = pin1 ‘ Data output of ADC.
|SYMBOL CLK = 2 ‘ Clock input to ADC.
 (SYMBOL S_out = 7 ‘ Serial output to LCD.
|SYMBOL data = b0  Eight-bit ADC result.
|SYMBOL clocks = b2 ‘ Counter for ADC clock cycles.
|SsymBoL | - $FE ' LCD instruction-prefix.

SYMBOL LCDcls = 1 ‘ LCD clear-screen instruction.
1SYMBOL dg = 223 ' LCD code for degree symbol.

= 198 ‘ LCD position for temp reading.

 |SYMBOL  pos

* Set-up: The program starts by setting the initial states of the
‘ pins and making all but the ADC data line outputs. It then
* clears the LCD and prints a label on the top line. Note that
‘ the label assumes that an LM34 [Fahrenheit) sensor is used;
“if you're using an LM35, change the F to C.
setup:

pins = $7b ‘ Pins high, except LCD and CLK.
dirs = $FD ‘S_out, CLK, CS outputs; AD input.
serout S_out,N2400(l,LCDcls) ' Clear the LCD screen.

serout S_out,N2400,[* Temperature “,dg,"F") ‘ Print fixed label.

‘ Main: This is where the program spends most of its time. It takes
‘ a reading via the subroutine ‘convert,” prints the result to the
‘ middle of the LCD’s second line, pauses a half second, then

‘ repeats.
main:
gosub convert ‘ Get the data.
pause 1000  Wait a second for LCD startup.
serout S_out,N2400,(l,pos,#b0,” ) " Write it to the LCD.
pause 500 ‘ Wait 1/2 second.
goto main ' Loop continuously.

‘ Convert: This subroutine gets eight-bit analog readings from the ADCO831.
‘ With Vin- connected to ground and Vref to 2.55V, the 10mV/degree
‘ output of the LM34,/35 directly translates to degrees.

convert:
low CS
pulsout CLK; 1
let data =0

for clocks = 1 to 8
let data = data * 2
pulsout CLK, 1
let data = data + AD

next

high CS

return

‘ Select ADC.

‘10 uS clock pulse.

‘ Clear data.

‘ Eight data bits.

‘ Perform shift left.

' 10 uS clock pulse.

‘ Put bit in LSB of data.
‘ Do it again.

‘ Deselect ADC.

o
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Flat Panel Display Solutions

VGA, TFT & STN LCD - LCD CONTROLLERS - TOUCH SCREENS

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

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 i

1 5 10
2495 1995 15.95
2995 2495 1995

RF300T 150’ Transmitter
RF300XT 300’ Range Transmitter

Small, High End Quality, Receiver for the RF300 Transmitters
1-1/4"x3-3/4"x9/16”, 8-24 vdc CMOS Input / Outputs, PCB

LCD CONTROLLERS

LCD ToOUCH SCREENS

LCD DisPLA

LCD MONITORS

RF60

v

Visitect Inc. ¥o%

[ TEST EQUIPMENT cont. |

TEK SUMMER SALE: 7904 FRAME $300,
less with plugs, call; 7A13 $135; 7A16A $50;
7A16P $75; 7A18 $50; 7A22 $100; 7A24
$125; 7A26 $53; 7B10 $175; 7B50, $65;
7B53A $85; 7B85 $75; 7B92A $125. 7D12
$100; 7D13 $100; 7D15 $250; 7M13 $100;
AM-503 $200; DC-503 $125; DC-505 $175;
DC-509 $375; DD-501 $125; FG-502 $350;
0IG-502, new unused $1,750; PG-501 $125;
PG-502 $250; PG-508 with manual $350.
SG-502 $200; SI-5010 $500;S-3 $100; S-3A
w/manual $125; SC-502 15MHz dual trace
scope $250; SC-503 10MHz storage $350.
465B w/DM44 $400; 466 $500; TEK 221
handheld 3.5 pound scope $500. All 30 day
warranty. Other, call Psitech Plus 707-745-

J Computer Technologies

PO. Box 7089 - Laguna Niguel, CA 92607
Ph: (714) 448-9368 - Fax: (714) 448-9316
Email: oemsales@flat-panel.com

Write in 27 on Reader Service Card.

CHARGE

& Laser Printer Supplies

FREE!!| 88 PAGE CATALOG!
MORE ,THAN.1000/PRODUCTS

st, Same Day Shipping
ail-in Cartridge Service
Export Orders
* Monthly Sales Specials

CALL NOW FOR YOUR
FREE CATALOG #12!

800-221-3516

Fax: 516-46
E-Mail: cl
http://www.chenesko.com

@aol.com

20  July 1997 Write in 66 on Reader Service Card.

Get our current catalog on the web at htip://www.flat-panel.com

4804. Request bi-monthly fax listings fax 707-
747-5277, E-Mail: apeas @ix.netcom.com

MISC. EQUIPMENT SALE! Fluke 335A DC
voltage standard $275; General Radio 1556-
B impact noise analyzer $75; Fluke
3010A/AF $325; HP 5423A structural dynam-
ic analyzer $400; HP 3702B/3705A |F/BB
rec. w/diff. phase det. $650; HP 3551A rack-
mount transmission test set $175; Tau Tau
$5,200 digital transmission test set $100; HP
8501A/8505A network analyzer $1,500. AST
GLOBAL MARKETING: voice: 1-888-216-
7159; Fax: 814-337-7920; E-Mail: astmrktg
@wrench.toolcity.net

CUSTOMIZED, FE85TED, and FIELD=READY
PROTOTYPES - in just 61* min?

opAmps

proto

serial bus

B,

1-Hr Protoboard System™ - bare pcb $22/28.
« Specially laid-out areas for cpu, +5v, £12v, and +5v pwr, RS232,
50-pin serial bus, bare proto, and 4 universal-design opAmp ckis.
« Unique design eliminates 90% of manual point-to-point wiring
- simply solder in components, and add a few strategic jumpers.
@ Custom systems in 1-2* hr, not 1-2 days. Re-design in minutes!
* 3"x3" to 3"x5.4" boards - fit std ABS box. 9-18v ac/dc input.
« Compatible with ALL microcontroller chips up to 28-pin DIP, eg,
PIC16C5x/6x/7x/8x, 89C2051, 68HC705J1, COP, plus BS1 & BS2.

1-Min Monitor Chip™ - $24/28. Plug-it-in and GO!

« Verify new PIC prototype and existing hw w/o writing a line of code.
Preprogrammed 18/28-pin PIC chips plug in for instant, interactive
TESTING of hw. Use also as a standalone/networked controller.

» Read/write ports/registers, A/D conv, generate/measure/VIEW pulse
trains, pwm, IIC/SPI, macro and decision capabilities. 1-16Mhz xtal.

* Totally interactive RS232 Interface. NO PROGRAMMING required.

@ "Quick" mode for simultaneous viewing of all ports/registers/analog.

@ "Logic Analyzer" mode for simultaneous viewing of multiple digital

signals versus time - sampling to 100khz.

@ "Oscilloscope” mode for viewing analog signals - sampling to 40khz.

» Compat: PIC16C54/58/61/62x/71/84 (18p), 16C62/63/72/73 (28p).

AAA AL ORICOM TECHNOLOGIES AAa
P.O. Box 68, Boulder, CO 80306 1-303-444-9776

RF300R Rcceiver, assembled
RF300RK Receiver, Parts Kit

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 1495

Add $ 4 shipping for first item + $ 1 for each additional item. Ca. residents add 8.25% tax
S T B

(510) 6511425 Fax (510) 651-84
A T

details: www.sni.net/~oricom__e-mail: oricom@sni.nct

2495 2095 16.95
1995 ~15.95. 1295

Write in 184 on Reader Service Card.

HP 8656A SYNTHESIZED SIGNAL GENER-
ATOR. 100KHz to 990MHz, 100Hz resolu-
tion, +13 to =127 dBm. AM, FM, AM/FM mod-
ulation, HP-IB, large LED readout. These
units have been upgraded with the newer
(8656B) attenuator assemblies. Fully tested,
with manual. $2,700. Brian Kent, Kentronix,
PO Box 2444, Farmingdale, NJ 07727. 908-
681-3229, or Fax 908-681-3312. E-Mail:
brian@kentronix.com

TEKTRONIX EQUIPMENT: 529R waveform
monitor, $200; 603A storage XY monitor
$250; 7623A 100MHz 3 slot storage frame,
$400; 7633R 100MHz multimode storage
frame, $400; 7704A 250MHz four slot frame,
$300; 7A11 250MHz FET probe, $250; 7A12,
$100; 7A13 diff. comparator, $300; 7A14,
$125; 7A18, $100; 7A18A, $125; 7A22, $250;
7A24, $200; 7A26, $150; 7B53A, $150;
7870, $150; 7B80, $150; 7B85, $200 7B92A,
$200; 7D0O1, DF1, $300; TM504, $150;
TM506, $200; DC503, $200; FG503, $300;
FG504, $800; P6302, $500; R468, $500;
R7704, $300; 146 NTSC signal gen., $400;
7603 100MHz 3 slot frame $250; P6046, diff.
FET probe, $400; P6202, 500MHz FET
probe, $200; 7834 400MHz storage frame,
$500; 7904 500MHz 4 slot frame, $500; 184
time mark gen., $200; 191 constant amp sig.
gen., $200; 575 curve tracer, $400; 305
scope, $350; 335 35MHz scope, $400;
P6015 HV probe, $200. A-Comm Electronics
303-290-8012.

HUGE TEST EQUIPMENT SALE!
PRICES REDUCED UP TO 60% OFF.
LIMITED TIME OFFER. VIEW COM-
PLETE LIST AT OUR WEB SITE a-
mall.com or CONTACT: AST GLOBAL
MARKETING, voice: 1-888-216-7159;
Fax: 814-337-7920; E-Mail: astmrkig
@wrench.toolcity.net

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

LOGIC ANALYZER, 32 channels. 10
nanosecond clock. Timing, data, status.
Gould-Biomation K100-D $500. Systron-
Donner 6245A 18GHz microwave counter.
Calibrated $1,500. FE-1000Q portable 5, 1,
.1MHz frequency standard. <2x10"'%/day
$500. Wavetek 3000-200 $850. Gould 32
channel K100-D logic analyzer $500. HP
8601A sweeper $400. Gary N6ZD. 408-385-
0301. VISA & MASTERCARD. HTTP:
/IWWW.TECH-SERVICES.COM for photos &
13 page “list” plus information.

WANTED: RADIO service monitors, IFR,
Motorola, Marconi, HP signal generators,
spectrum analyzers, and late model HP
equipment. 716-763-9104 or 716-661-9964.
Fax: 716-763-0371. http://www.madbbs.com/
amtronix




WE SERVICE
MOST TYPES OF
PRIVATELY-OWNED CABLE

CONVERTERS

6-MONTH WARRANTY
FOR DETAILS, PHONE:

219-935-4128

TEST EQUIPMENT MANUALS FOR SALE.
Call Susan 732-280-0007.

RF EQUIPMENT: HP 86290B, 8620C sweep
oscillator (2-18 GHz) $2,100. HP 8761B
coaxial switch (18GHz, SMA) $80. HP
33300D (70dB), 33304D (11dB), 33305D
(110dB) latching 2W, 18GHz, SMA step
attenuators $165, 195, 235. HP 5342A/001
counter (18GHz, oven option) $1,950. HP
11869A adapter for 8350B $350. HP 436A,
8481A power meter, sensor $1,650. HP
8555A, 8552B, 141T (.01-18 GHz spectrum
analyzer) $1,600. Tek P6201 900MHz active
probe $325. Excellent condition, with warran-
ty. Pepper Systems, 214-353-0257.

TEKTRONIX 2247A scope, 150MHz probes,
operators manual. Excellent. $1,925. 704-
545-9115.

THOUSANDS OF MANUALS TO CHOOSE
FROM. Call Susan 732-280-0007 for avail-
ability.

EQUIPMENT MANUALS we have 1000's of
service and operators manuals for all types of
test and measurement equipment from 1950
to present. All test equipment manufacturers
are represented. Call, write, or fax your want
list. Please include mfg.'s manual P/N unit
serial numbers if known. Manuals Plus, Box
549, TAD #601, Tooele, UT 84074. 801-882-
7188, FAX 801-882-7195.

SELL: HP 3330B, $500; HP 3570A phase
gain meter, $500; Fluke 80T-150U universal
temp probes new in box, -50 to +150C, -58 to
+302F, $85 ea. A-COMM Electronics 303-
290-8012. E-Mail: Sales@a-comm.com

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

TEST EQUIPMENT for sale; web page:
http://www.a-comm.com

Digital Storage

Oscilloscopes

From $189?

1
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O-Scope Ip (ST 50KH2).............. $189
O-Scope Il (DT 500KHz2)............. $349
ADC-100 (DT 12bit S0KH2)........ $449
ADC-200/20 (DT 10MHz).....

ADC-200/50 (DT 25MHz)..... CALL

Loggers 1-22 ch. (8-16 bit) from $99
Shipping UPS $7.50 grnd, $11.50 (2 day)

ATC modules connect to your PC printer port and
transform it into a full-function DSO, spectrum analyzer,
logger, & DVM. Units DC to 25MHz

Captured
Waveforms
Pico Tech
ADC-200 in
Windows

O-Scope I
in DOS

ATC proudly announées 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.

H...
- ame———y

800-980-9806
Allison Technology Corporation
8343 Carvel, Houston, TX 77036
Fax: 713-777-4746 Technical: 713-777-0401

BBS: 713-777-4753 email: atc@accesscomm.net
http://www.atcweb.com

tecseccscsacsssessssnssssssssssssssss. Miniature Engineering Modules

Portable, rechargable
POWER, why settle for less?

The Mini-Watt
only $29.%

~2"x3", SV@200mA,
On board rapid charger, charge indicator,
step up regulator, short circuit protection!!!
Batteries and power cube sold seperately.

L

Control DC motors
with a serial line!!

The Motor Mind
only $29.% '

~1"x3", up to 30V/3.5A DC motors
256 speed steps, reverse, read tach.
Perfect for BASIC Stamps and microcontrollers
simple 2 pin serial communication.

SOLUTIONS CUBED

3029 F Esplanade
Chico, CA 95973

Need more room for data,
want to free up i/o lines?

You need the RAMPack
only $24.%

~2"x2" 8K bytes of RAM, fully addressable,
socketed for replacement with NOVRAM.
Perfect for BASIC Stamps and microcontrollers,
simple 2 pin serial communication.

Add real time to your
design today!!!

With the Pocket Watch
only $19.% !

1"x1" keeps time to the second, with

alarm function, accuracy is +/- 4min/year.
Perfect for BASIC Stamps and microcontrollers,

simple 2 pin serial communication

www.solutions-cubed.com
phone (916) 891-8045
fax (916) 891-1643

Place your order by phone, fax, mail, or via our web site. We accept Visa and Mastercard. Shipping and handling are extra. COD is extra.
Ask about our consulting services! BASIC Stamp is a registered trademark of Parallax Inc.
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QUESTIONS

| would like to locate and obtain a
“how-to” on the computer interface and
control of a robot. Where is there such
a book on that subject?
7971 Owen D. Aiken

Hammett, ID

I'm trying to figure out how to use a
pager to activate a 12-volt device. For
instance, | would like to be able to call
the pager and have it trip a relay to
ground the jgnition on my car — a poor
man'’s Lojak!

The pager is only putting out about
1-1.5 volts and | am unable to find a
relay that operates below three volts.

Can anyone suggest a solution?
7972 Dave

Via Internet

| recently rewired a four-sided traf-

fic signal. The lights never change at all.
| have tried everything to get them to
switch like they used to. | really need
help. Timer ideas would be most helpful.
7973 Thomas W.P. Slatin
Stamford, NY

E-Mail: TWPS@INAME.COM

Is there any reason, either mathe-
matically or intuitively, why five identical
toroid coils (approximately 600 mH
each) connected in series from the out-
put, pin 3, of a 555 timer (running at
470 KHz) on one end of the series to
the ground (of the 555]) on the other,
would not all have the same AC voltage
dropped upon them? My experiments
have shown that the coil nearest to pin
3 will have the highest AC voltage on it
and the (series) coil nearest the ground
will have the lowest AC voltage on it
with a continuous gradient of voltages
(high to low] along the coils in-between
(although harmonic ringing will
increase as ground is approached, and
the ringing on the inductor closest to
ground surpasses the original 555 sig-
nal on the toroid that is second closest
to ground).

Also, why do four identical .01 uF
capacitors, in series, gradient just the
opposite way, with the highest AC volt-
age nearest the ground and the lowest
AC voltage nearest pin 3 [when pro-
ceeded by a 1N4148 switching diode
in this case)? With .1 uF caps, the orig-
inal signal dies out and the harmonics
increase very fast going towards
ground. Why?

It seems that in both cases, the
555's signal is dying out and the har-
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monics are rising (on the oscilloscope)
as ground is approached.
7974 Greg Moran

Riverside, CA

| am looking for some help on a
small project; any suggestions where |
should go?

The project involves a wireless
transmitter and receiver attached to
an alarm/siren. When the transmitter
and receiver are within a certain dis-
tance of each other [i.e., 10 to 50 feet),
the circuit is “closed.” When the dis-
tance is exceeded, the receiver causes
the alarm to sound.

Any suggestions of Web sites,
newsgroups, people on-line, or books?

Any help would be appreciated.
7975 Drew

Via Internet

| have an application where | want
to detect a vehicle pulling into a garage.
| could use a infrared, microwave, or
ultrasonic application, but | need to
detect the vehicle from the wall or ceil-
ing within an area of 6-8" from my
mark. Can any of these applications'
detection patterns be defined to a 6-8"
detection area? Is there any other
application | might use? [(Pressure
mats will not work.)
7976 Evans
Plano, TX

On a schematic diagram that
includes a three-phase alternator, what
do the letters R, S, and T stand for
when shown with R on one output lead,
S on a second output lead, and T on the
third lead?
7977 Kenny
Biloxi, MS

ANSWERS

ANSWER TO #6977 - JUNE 1997

Interesting you're running 811s at
1800 volts. | checked the current
Svetlana data sheets, and they show
800V as the maximum. Without really
addressing why you're blowing tubes
and chokes — since you didn't ask that
— it could be oscillation, high current, or
still bias problems.

In any event, reducing the voltage
could be accomplished in a couple of
ways. Consider also where heater
power is derived. The same trans-
former, or a separate plate supply.
Approaches to consider: put a hefty
variac (variable autotransformer] on

the primary and crank it down; add a
buck transformer [one capable of han-
dling the primary current) to reduce
the primary voltage. A transformer with
a secondary of about 26 volts at what-
ever line current the amplifier draws
should suffice; add a stack of high-
power zener diodes totalling 200V in
series with the DC output, but before
the filter network. High power, since
they'll have to dissipate 200V x plate
current.
Rick Nelson
Newport News, VA
nelson@jlab.org

ANSWER TO #6979 - JUNE 1997

Here are some Hall Effect informa-
tion sources as requested:

F.W. Bell, Orlando, FL 800-775-
2550. Call and ask for applications and
data.

Micro Switch, Honeywell Divis-ion,
Freeport, IL 815-235-6600.

Hall Effect Transducers, How to
apply them as sensors, 1982. This is a
very good book and goes into some
detail. It lists for $10.00.

NASA Tech Briefs, Lewis Research
Center, Cleveland, OH. Another Nulling
Hall-Effect Current-Measuring Circuit,
LEW-15088. Magnetic Direct-Current-
Measuring Circuits, LEW-15070.
These are interesting articles. |
obtained them some time ago, but will
be willing to copy if a SASE for 2-0z.
mailing is sent to me.

Optek Technology, Inc., Carrol-
Iton, TX 214-323-2200. Call and ask
for applications and data.

Sprague, Concord, NH 603-224-
1961. Hall Effect IC Applica-tions, CN-
207. This is a good handbook and is
free. Don't forget to ask for sensor
information.

| hope this helps and good luck. You
may contact me by E-Mail if you need
further information.

Derek Koonce
San Jose, CA
E-Mail: derekk@supertex.com

ANSWER TO #6972 - JUNE 1997
There is no convenient way to send
general E-Mail to all Internet users.
Even if there were, some feel it is very
bad manners to send unsolicited E-Mail
to people you don't know. A better
approach would be to post a message
to an Internet newsgroup. With an
Internet connection and news reading
software (readers are built into
Netscape and Explorer), you send a
“message” to a newsgroup “topic”

ANSWEH !NFD

appaavs direm:ly he!nwma
are ‘responding to.
\ent of $25.00 will be paid wrmm

four- weeks of publication if your answer
is printed.
® Only one answer per question will be
pnnsad .

® 0 you do not want your name,
address, or phone number available to |
the reader please so indicate or it will
be assumed that you have no objection.
® |n the event that more than one per-
son submits the same solution, the
choice will be made at the dascmacn of
the pubhsher .
® Due to space imtatmns, we can not
reprint the original questions with the
answer. The question number and the
issue it appeared in are printed above
the answer.
® Unanswered questions from a past
issue may still be responded to.

"Quasnonsmaybe suﬂectmedmng

INFQRMA?K)N/ m

HELPFUL mm's

® Be brief but include all penment informa-
tion. If no one knows what you're asking,
you won‘t get any response (end we proba-
bly won't print it either).

® Write legibly (or type). tfwecant read it,
we'll throw it away. .
® Include your Name, Adm-ass and Phone
Number. Only your name will be published
with the guestion, butwemay needm
contact ynu o .

rather than an individual. There are
thousands of groups addressing sci-
ence, computer, recreation, and vari-
ous other topics. Postings are distrib-
uted worldwide via the net; people gen-
erally subscribe only to topics that they
find of specific interest. Newgroups
may have charters and etiquette rules,
but sharing information, asking, and
answering questions are universally
acceptable. Want ads are limited to
specific “for sale” groups. Controversial
topics are best addressed in groups
chartered for such discussions.



Newsgroups are a great way to
find and share information. While
spam, the newsgroup equivalent of junk
mail, does exist, you can easily ignore it
—don't read it or unsubscribe from the
group. Unsolicited or commercial E-
Mail, however, imposes on the recipi
ent. Since | have to pay for my Internet
connection, | consider it an annoyance
at best, not to mention theft of ser-
vices. If you want to broadcast informa-
tion, use the newgroups.

Mike Byrne
Cupertino, CA

ANSWER TO #69713 - JUNE 1997
Probably the best all-around piece
of test equipment is a good DVM (digi-
tal voltmeter). With it, you can measure
resistance, voltage, current, etc. Since
all of the devices mentioned are motor
driven, testing and repairing the broken
elements probably would involve lack of
continuity — from bad brushes, open
windings, failed thermal protection ele-
ments, etc. Use the ohmmeter setting

and you're on your way.

‘ Rick Nelson
Newport News, VA
nelson@jlab.org

ANSWER TO #59721 - MAY 1997

Making a PBC with plated through
holes requires some extra steps com-
pared to the single-sided boards that
many of us have made at home.

You start, of course, with PCB
material having a layer of copper on
both sides. First, all the holes must be
drilled through in the correct location.
Since the circuitry isn’'t etched yet, it
isn't possible to eyeball the hole loca-
tions as it would be with a single-sided
board.

For small production runs, or for
simpler shops, this requires production
of a third piece of artwork (in addition to
the foil layouts for both sides). This art-
work, called a hole template, can be
taped to the board material and drilled
through; or, if the shop has a panto-
graph dril, the template is placed on
the optical side of the pantograph, and
used with a crosshair target, to guide
the drill.

For larger production runs, if the
artwork was produced on a computer,
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the software also produces a drill file.
This file, on disk, is then read into an
automatic drilling machine, to produce
accurate and repeatable hole locations
on all the boards. I've used this process
with Protel's Easy Trax, and it's a
breeze to watch that drilling machine
perforate the board material — much
easier than trying to eyeball all those
holes yourself.

After the holes are drilled, elec-
trodes are clamped to the copper sides
of the board material, the board is
immersed in plating solution, and a
minute copper cylinder is electroplated
inside each of the holes, connecting the
two copper surfaces. Because this is
an electrical process, the copper sur-
rounding each hole must be connected
to the electrodes; that's why the board
must be plated before the foil patterns
are etched.

After the holes are plated, both
copper surfaces are cleaned, and are
then treated chemically with photore-
sist solution to make them light-sensi-
tive. The photographic film of the foil
pattern is placed in contact with the
board, and carefully aligned so the
donut pads are centered over the pre-
drilled holes. Then the board is exposed
to light [usually ultraviolet). After both
sides have been exposed, the board is
developed and rinsed, leaving a pattern
in the photoresist that corresponds to
the desired foil pattern. Next, the board
is placed in a tank of etchant, which
removes the copper from areas of the
board that are not protected by pho-
toresist. This produces the finished foil
patterns on both sides of the board.

After etching, the board is rinsed,
dried, and the copper surfaces are
cleaned with a mild abrasive pad. Then
(almost always), the board is plated
with tin, which provides a surface less
subject to corrosion than the bare cop-
per, and, thus, easier to solder to later.

One important note is that the size
of the drills used for the holes must be
significantly larger than the final hole
size desired. That's because the inside
diameter of the holes will be reduced
during production: first, because of the
thickness of the copper that is plated
into the holes; and second, by the thick-
ness of the tin that is plated onto the
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copper. Before specifying drill sizes to
the shop, be sure to talk with them and
find out what thickness of copper and
what thickness of tin plating they will
use when your board is made. Then
make it clear whether you are specify-
ing the finished size you want the holes
to be [in which case the shop will add
the appropriate amount to the drill
size), or whether you are specifying the
actual size of the drill bit.

Gold plated PCBs can be produced
by one of two processes: electroplating
or electroless plating.

Electroless plating is fairly simple,
and involves either immersing the
board in an electroless plating solution,
or in some instances, painting the solu-
tion onto the board. | have had boards
made with electroless tin plating, and
some of the results were disappointing
— the plating was thin and looked
splotchy, the finish was not bright, and
it was not easily soldered.

Electroplating normally consists of
connecting the metal areas to be plat-
ed to a DC power supply, and immers-
ing the desired area of the board into
an electroplating solution. A direct cur-
rent is passed between the PCB and
the plating solution, and a plated layer
gradually builds up on the board.

In the case of plated edge connec-
tor “fingers,” it is necessary that all the
fingers be connected to the power sup-
ply. Therefore, you need to extend the
fingers out beyond the imaginary line
where the board material will be
sheared to produce the board edge.
Then the extended portion of all the fin-
gers connect to a current buss, often
called a plating bar. The power supply is
connected to this plating bar, with an
alligator clip, etc.). This allows current
to flow to all the fingers, while keeping
the clip off the important area of the fin-
gers themselves.

Gold can be plated directly onto a
copper board; however, | have been
warned of two potential problems. First,
over time, the gold molecules can
migrate into the copper of the board,
so that there is no longer a clean top
layer of gold. Second, if the copper is
even slightly contaminated, or if the
process is not optimum, the gold layer
may not adhere well, and may tend to
flake off. The preferred process is to
first plate nickel over the copper, and
then to plate gold over the nickel.

A variation of the electroplating
process is the plating pen that was sold
in the past. This was a small pen, simi-
lar to a felttipped marker, which was
filled with an electroplating solution,
and which had an electrical connection
on its body. The pen was connected to
one terminal of a DC power supply, and
the copper foil was connected to the
other terminal. Then by painting back
and forth over the copper foil, a thin
layer of electroplating was laid down.
I've never tried these, but | remember
seeing them advertised many years
ago in electronics magazines. [A similar
pen for chrome plating, for use in

Continued on page 115

e BICS

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 of Microchip Technology Inc. in USA

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

SQUARS 1

ELECTRONICS

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

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

X 3/

(" Solar-Powered )
Robots!

Why? Because Batteries SUCK*.
Well, ok, they may not suck that bad.
Being batteryless, BEAM robotics is about
building your own solar-powered devices
that torment you with their ticks, buzzes
and whirrs whenever the sun comes up!
*Type-1 Solarengine Kit, an ideal
introduction to building basic BEAMbots.
Complete with a very detailed 20 page
instruction booklet. K SE1 - $25.00

*Photopopper 4.2 Photovore Kit is a
true robot, using simple smarts to find light
and avoid obstacles. K PP42 - $60.00

-Sundancer Butterfly Kit is a device
designed to sit on a windowsill or desk and
sway on a self-induced electromagnetic
breeze. K SD - $35.00

KSEI

K PP42 e Ksp 2
\

We also carry BEAM essentials like solar cells, tiny pager
motors, powerful capacitors and other hard-to-find parts
and BEAM goods.

http://www.solarbotics.com
\ N offense intended to any drum-beating pink bunny rabbics
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DEeTECTS:
* Body Wires * Transmitters

Derects: * Tape Recorders * Video Equipment

* Body Wires

* FM Wireless Mics
* AM Transmitters
* UHF Transmitters

Al-2100 . ...$189.95

Al-5500 CoMPLET

N | DeTECTS:
* All Phone Taps

* All Body Wires
© | « Al Transmitters 3 . o

DIsRUPTS: . 380 (H) TV Lines
= |ALL TRANSMITTERS & Bopy WIRes WiTH /TS BulLT- IN
2 | WHITE NOISE SIGNAL BREAKER

* 2 Lux Sensitivity
* Undetectable Lens

WSS- 300 CoLor WIRELES
URVEILLANCE SYSTEM
EATURES:

* FCC Approved 2.4GHz Transmitter / Receiver

* Radio w/ Built-In Color Camera / Transmitter

* 380 (H) TVL Resolution » Super Low 2 Lux

* 4-Channel Receiver = 300’ Transmission

Note: Cassette Player Non-Functioning $895 |

All 300 Series Color Cameras Feature: Superior Resolution - Over 380(H) TV Lines
Super Low 2 Lux Sensitivity, 3.7mm Wide-Angle Lens. Built-In Backlight Compensation

SAN FRANCISCO
TICKET INFO: (415) 267-0577

-~
.- P Ry g S
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CABLE TV CONVERTERS

*AS LOW AS $25.00 WITH REMOTE %

TIMELESS PRODUCTS

THE HOTTEST s goe Gk
CONVERTER /. »

EVERYONE'S Dgggg i';?
AFTER! * 3

DECODE

THE BEST CONVERTER ON THE MARKET. PERIOD!!!

PANASONIC

TZPC145 3G2 ALSO:
THE OLD . TZPC175
STAND-BY DG2

NOW BACK IN VOLUME

STOCK CONTROL

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 40 on Reader Service Card.

The PRIMER 8085 Based Microprocessor
Training and Control System shows you
how to program by example. Program
examples take you from writing
simple programs to controlling
motors. This trainer can be used
stand alone via the keypad and
display or connected to a PC with ‘&8
the optional upgrade ($49.95). The
Upgrade includes: an RS232 serial port, a
serial cable, 32K of battery backed RAM and Assuub!u/ﬂ.rmmdl 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.

EmAL- inc. | j;

P.0. BOX 2042, CARBONDALE, IL 62902 YEARS

618-529-4525 Fax 457-0110 BBS 529-5708 Lot
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wo Simple
ectronic Sirens
'ou Can Build

by Fred Blechman

used, among other things, to warn of burglars, to clear the traffic for emergency
vehicles, to warn you to pull over for a traffic violation, and —
raid warnings.
Some alarms are extremely loud, some only for local arousal. Some alarms have a
steady sound, some warble (two different high-low alternating frequencies), some dupli-
cate the upward and downward wail of a police siren.

Here we offer two simple siren designs you can build from scratch, or from kits. One is
a low-power wailing siren, the other is a more powerful siren that either warbles or pro-

There are all kinds of alarm sounds, from bells to horns to éirens. Alarms cah be

in wartime — for air

duces a single tone.

The Wailing Siren

Although this “Wailing
Siren” uses very few
parts, it duplicates the
upward and downward
wail of a police siren. It is
an experimenter’s delight,
since you can substitute
some parts for different
results. For example, you
can construct it with two
output volume levels —
roughly 150 milliwatts or
2 watts —and couple it to
a PA (public address) sys-
tem for even greater
power.

You can build the
Wailing Siren from parts you
probably already have in
your junk box, or you can
buy a kit of most of the parts
— including an etched and
drilled printed circuit board
— for only $3.95.

The Wailing
Siren

POWER SPEAKER
[CENTER +}

o Theory of Operation
POWER .
oFr¥ The schematic of the
Wailing Siren is shown in
Figure 1. It will operate with
MAD BLASTER a voltage from 3 to 12 volts
SIREN/CPO DC. The low-power version is
i easily powered by a standard
nine-volt transistor radio bat-
TONE tery, since it draws a peak of
WARBLE less than 10 milliamperes
from the battery at that volt-
age.
To begin with, ignore resis-
tor R3 as if it were not there;
we'll discuss R3 later. With
the pushbutton switch open,
as shown, transistors Q1 and
Q2 are not conducting at all,
and capacitors C1 and C2

The Mad Blaster Siren
: have no charge.

When switch S1 is pressed, elec-
trolytic capacitor C2 starts to charge
through resistor R2, but very little cur-
rent is available through resistor R1 to
the base of transistor Q2. As C2
charges, the voltage at R1 increases
and allows current to flow through the
base of the NPN switching transistor
Q2, turning it on. ;

generated through the speaker. Since
the voltage on C2 is constantly rising
as long as switch S1 is held closed, the
frequency increases until it reaches the
point where the charge on C2 no
longer increases. When S1 is opened,
C2 discharges a little with each cycle,
taking it longer and longer to trigger

As soon as Q2 starts to con-
duct, it biases the base of PNP
power transistor Q1, allowing it to
conduct. This allows the voltage
at terminal 2, one of the speaker
terminals, to rapidly rise to
almost the supply voltage. This
rapid rise passes a positive pulse
through disk capacitor C1 to the
base of Q2, throwing it into full
conduction. The positive pulse
also is sent to the speaker.

When Q2 is thrown into full
conduction, the amount of base
current needed by Q2 is greater
than the total current that can be
supplied through the almost-
100K series resistance of R1 and
R2, and from the positive charge
on C2. Although the voltage on &
C2 is constantly increasing, resistor R1
limits the capacitor current that is sup-
plied to the base of Q2.

After the pulse through C1, the
voltage at the base of Q2 quickly
drops below the .7-volt bias needed,
turning off Q2. This, in turn, shuts off
Q1. C1 discharges through the speak-
er. Capacitor C2 has continued to
charge — so long as S1 is held closed
— so it is at a slightly higher voltage,
allowing the conduction of Q2 and Q1
a bit sooner. Each cycle takes a little
less time — as C2 continues charging,
turning Q2 on sooner each cycle — so
the frequency rises until it reaches a
stable frequency.

The rate of charge and discharge
determines the frequency of the tone

I USED

Figure 1: Wailing Siren
Schematic Diagram

Q2 each time, thus the frequency
drops.

Construction

The Parts List shows all the parts
needed for this project, none of which
are particularly critical — although you
certainly want a power transistor capa-
ble of several watts for Q1. Transistor
Q2 can be a small switching NPN type.
A kit with most of the parts — including
an etched and drilled printed circuit
board — is also listed.

This is an oscillator circuit, and
therefore subject to erratic operation
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depending on lead lengths and place-
ment between parts of the oscillator
circuit. I'd recommend you build this
project on the printed circuit board,
such as shown in Figure 2 (and sup-
plied with the kit). Parts placement is

Point 3 from Point 4 and the tone
should be descending in frequency.
When you “close the switch,” the tone
goes up; open it and the tone goes
down. Simple enough.

But what

St

increases the volume, but it also
increases the current drain well beyond
the amount a common nine-volt battery
can supply for any reasonable time.

If you want the extra volume, add

BOTTOM SIDE
VIEW

Siren Printed
Circuit Layout
Etched Side

shown in Figure 3. Keep all component
leads short.

Make sure the polarity of C2 is as
shown, and that the emitter, base, and
collector of each transistor is correctly
placed. For Q1, typically in a TO-220
package with a metal tab, the tab
should be closest to resistor R2. For
Q2, typically in a TO-92 package with
a flat side, the flat side should face Q1.
Of course, if you're using some
junkbox transistor, it's up to you to
determine the E-B-C lead arrange’
ment, since they vary.

Testing

If you just solder bare wire leads
temporarily to the points 1-5 on the
schematic, you can test out the com-
pleted circuit with clip leads. External
connections to these points have little
or no effect on the oscillator operation.

Connect positive voltage — a com-
mon nine-volt battery is fine — to Point
3, with the negative return to Point 5.
The speaker can be any type with an
impedance from 3 to 45 ohms, but a
horn type will give the most directed
volume. Connect it between Points 1
and 2.

Now all you do is momentarily
connect Point 3 to Point 4, simulating a
pushbutton switch. You should hear a
rising tone through the speaker. It
won't be ear-shattering. Disconnect

The Wailing Siren PARTS LIST

* C1 - .01 uF ceramic disc capacitor

* C2 - 47 uF electrolytic capacitor, 15 WVDC

* R2, R2 - 47K carbon resistor, 1/4-watt

* R3 - 1.5K carbon resistor, 1/4-watt (optional)

Siren Parts
Locations

3 10 12 vdc .li
+

if it doesn’t work? First check the com-
ponent orientation for the transistors
and C2, then be sure all solder joints
look okay. If everything seems to be
right, you could still have a poorly sol-
dered connection. Try gently bending
the power transistor, Q1, for example,
to see if the leads are firmly soldered.
If the leads move at all, you probably
don’t have a good connection.
Sometimes the leads are dirty and
don’t solder well. This happened to me
several times with Q1. Also, when test-
ing, | had the leads at Points 1 to 5
twist loose from the PCB, despite
many years of soldering experience!

Modifications

While this circuit fairly begs for
modifications, they have to be done
neatly. When | tried making some
component changes, | used long clip
leads with resistor and capacitance
substitution boxes, and the results
were highly erratic! 1 had problems
with excessive current draw (probably
high-frequency parasitic oscillations
above hearing range), and horribly rau-
cous bursts of sound. | suggest each
part to be substituted or added should
be soldered in place on the PCB.

Resistor R3 can be added in series
with C1 to produce a louder sound. A
1.5K resistor is included in the Parts
Kit for this purpose. You might wish to
try other values. Adding R3 definitely

//

* Q1 - PNP power transistor, TO-220 case, 5-watts or better

* Q2 - 2N3904 NPN switching transistor

SPKR - Speaker - See text

S1 - Pushbutton switch, normally open
Battery - See text

* Printed circuit board optional; see text

An SM-3 Siren Kit, which includes all the parts marked with an asterisk (*) above plus

a small 12-page manual, is available from Ramsey Electronics, Inc., 793 Canning
Parkway, Victor, NY 14564, phone 1-800-446-2295.

Although the Kit is only $3.95, there is a shipping charge of $4.95 per order, and a
$3.00 charge for orders totaling under $19.95. | suggest you call their toll-free phone
number and request their 8-1/2 x 11-inch 40-page full-color catalog. It is packed with
descriptions of over 70 kits and lots of other goodies. You'll probably want some of
the items they offer — which will lessen the bite of the shipping charge, and could

entirely eliminate the small order charge.
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Figure 4: Coupling the Wailing Siren output to an
external amplifier or PA system.

R3, but use either a six-volt lantern bat-
tery or an external power supply capa-
ble of handling about 200 mil-
liamperes. To be sure, hook an amme-
ter in series with the power supply you
intend to use, and measure the current
to see if you have what you need.

The power transistor, Q1, is in a TO-220 package.
The metal tab should be facing the electrolytic capacitor.

If you want even MORE volume,
couple the output of the low-power
Wailing Siren to a PA system or other
amplifier. Instead of connecting a
speaker between Points 1 and 2, use a
15-ohm, 2-watt resistor, and a .1 uF
capacitor as shown in Figure 4. Plug
this audio output to the microphone or
auxiliary input jack of the amplifier.

Start with a low-volume setting on
the amplifier, since the output voltage
of the Wailing Siren is considerably
more than a typical microphone. You
may even need an attenuating plug or
cable, as sold by Radio Shack, to keep
from overpowering the amplifier if it
only has a microphone input.

The other part you may want to
experiment with is electrolytic capaci-
tor C2. Change this from a value of 47
uF to 5 uF or 10 uF, and you'll find the
wailing occurring at a faster rate.

Packaging

For the low-powered version of the
Wailing Siren, any small plastic enclo-
sure will do if you use a typical small
speaker of about 2.25-inches in diame-
ter — the kind commonly found in

pocket radios and recorders.

The higher-powered version needs
a larger speaker and battery to handle
the roughly two watts output, so you
have the choice of either a larger enclo-
sure, or a smaller enclosure with a
plug-in speaker.

My junk box happened to contain
the empty case from a Citizen's Band
walkie-talkie | bought sometime in the
early '50s. The “Spacephone” was so
poor in performance | junked the cir-
cuit, but saved the case thinking |
might use it sometime. The photos
show how perfectly the circuit board,
speaker, battery, and pushbutton
switch fit in this 40-year-old case!

The Mad Blaster Siren

The Mad Blaster Siren/CPO is a
relatively simple project that uses only
nine parts with an external power sup-
ply and speaker to produce a very loud
warbling siren or single tone. With an
external telegraph-type key, it can be
used as a code practice oscillator
(CPO) in an auditorium or a large out-

i3

door area.

All the parts are common and
available from various electronic part
vendors. It is also available as a kit to
which you can add various options.

Features

The Mad Blaster can be packaged
in a pocket-sized unit. The circuitry
consists of only one 4011 integrated
circuit (IC), two transistors, and a few
resistors and capacitors. It is easily
powered by a car battery or other
source of 9 to 12 volts DC at up to one
ampere.

An inexpensive $4.95 kit (see
Parts List) provides the basic module
to which you can add an optional vol-
ume control, switches, power supply,
and speaker. As the photo shows, |
built the unit with several options, into
a small plastic case that is designed to
hold 36 color slides!

Circuit Description

The Mad Blaster circuitry with var-
ious options, is shown in Figure 5. The
CMOS 4011 integrated circuit (U1)
consists of four, two-input NAND gates
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Figure 5: Mad Blaster Siren/CPO
Schematic Including Options

used to form two squarewave oscilla-
tors operating at different frequencies.
The combined oscillator output is
amplified through two transistors and
fed to an external speaker.

Notice that both inputs of each IC
section are wired together, so each
section acts just like an inverter: what-
ever the voltage state at the input pins,
the output is the opposite. If the input
pins of a section are LO, then the out-
put pin of that section is HL
Conversely, if the input is HI, the out-
put is LO.

One squarewave oscillator is
formed with IC sections C and D,
together with resistor R1 and capacitor
C1. (Normally, without an option to be
discussed later, C1 is connected to out-
put pin 11.)

To illustrate circuit action, assume
that at a particular instant pins 8 and 9
of IC section C go LO. Therefore, pins
10, 12, and 13 go HI and output pin 11
of section D goes LO. At the instant
pins 10, 12, and 13 go HI, capacitor C1
begins charging through resistor R1,
increasing the voltage at the intersec-
tion of R1 and C1, which is also con-
nected directly back to IC input pins 8

T —

es “transfer” voltage — the voltage at
which change of state to HI occurs.
This snaps pins 8 and 9 HI, forcing
pins 10, 12, and 13 to LO, and output
pin 11 HL

But now capacitor C1 starts dis-
charging through R1 until the R1/C1
intersection voltage drops below
threshold — the voltage at which
change of state to LO occurs. This
snaps pins 8 and 9 LO again, back to
where we started! This keeps repeat-
ing at a rate determined by the values
of R1 and C1.

Similarly, sections A and B of
the IC together with R3 and C2 form
a second oscillator. However, since
R3 is a much smaller value than R1,
this oscillator changes state more
quickly, so it runs at a higher fre-
quency.

Resistor R2 is a means of cou-
pling the output of the section C/D
oscillator to force the input section A
of the A/B oscillator to follow the fre-
quency of the slow C/D oscillator, thus
producing a two-tone effect.

If C1 is disconnected (one of the
options, shown at point X), the C/D

and 9. This voltage builds until it reach-

*C1, C2 - .01 mF disk capacitor

* R2 - 1 megohm 1/4-watt carbon resistor

equivalent. See text.

graph-type key, hook-up wire, and solder.

kit projects and assembled items.

Mad Blaster PARTS LIST

*IC - 4011 CMOS quad two-input NAND gate
* R1 - 4.7 megohm 1/4-watt carbon resistor

//

* R3, R4 - 100 Kohm 1/4-watt carbon resistor
* Q1 - 2N3904 NPN silicon transistor or equivalent. See text.
* Q2 - SK-3996 or NTE253 or ECG253 NPN Darlington power amplifier transistor or

Optional required: Battery or power supply, speaker capable of handling up to 15
watts. ¥

Optional not required: * Printed circuit board, 100K volume control, power switch,
warble/tone switch, key jack, 14-pin IC socket, case, Q2 heatsink, external tele-

All the parts above marked with an asterisk (*), including a an etched, drilled, and
silk-screened circuit board, are available as the MB-1
Electronics, Inc., 793 Canning Parkway, Victor, NY 14564. Price is $4.95, plus $4.95
shigping per order, and $3.00 for orders totaling less than $19.50. Call 1-800-446-

2295 to order, or for a copy of Ramsey’s 8-1/2 x 11-inch 40-page color catalog full of

arble Alarm” from Ramsey

oscillator stops, and the Mad Blaster
produces only a single tone.

Options

Three options are shown in Figure |
5 within dotted-line areas. Instead of
just directly wiring 9-12 VDC power
to Point A in the schematic, | elected
to use a “Power” jack and a “Key”
jack together with a power switch.
When wired as shown, with no exter-
nal key plugged in, power comes in
through J1, flows through the closed
contacts of J2, and is controlled by
the ON/OFF switch.

However, if an external key, such
as a typical code practice telegraph
key, is plugged into J2, the upper
contacts of the jack separate and
current only flows when the external
key is closed. The Power switch
must, of course, be closed. This
allows the unit to be used conve-
niently as a code practice oscillator
in a large area.

Of course, you would not wish to
use a warbling tone for code prac-
tice, which leads us to the second
option — single tone operation. By sim-
ply using a switch to open the connec-

Inside the Mad Blaster, lid open. The 35 mm slide box easily
holds the printed circuit module with external parts mounted
to the thin plastic sides.

Resistor R4 couples the warbling
or steady tone from IC pin 4 to the
base of a pair of NPN transistors wired
in a Darlington amplifier circuit. Q1
can be any medium power transistor,
but Q2 should be a power transistor.
More on this later.

Printed Circuit Board

You can build the basic circuitry
using perforated phenolic board or
make your own printed- circuit board
as shown in Figure 6. If you use the
PCB, Figure 7 shows the parts layout.
Notice that points connecting to
external circuitry are shown as A, B,
C, and D.

Point A is the positive power
input, Point C is ground, while Points
B and D go to any 8-40 ohm speaker
or horn. The kit offered in the Parts
List includes a drilled and silk-
screened printed circuit board.

tion of C1 to IC pin 11, this oscillator
quits, and only the other (high frequen-
cy) oscillator is fed to the speaker.

The third option involves adding a
50K or 100K potentiometer from the
base of Q1 to ground. This varies the
amount of signal amplified by Q2,
therefore acting as a volume control.

Before Assembly

Before starting construction,
make sure you have all the parts for
the basic module and any options you
plan. You'll need to have some idea of
how you intend to package the unit,
and this could determine what kind of
connectors you use for the external
speaker and power supply.

| recently found an ideal “cabinet”
for small electronic projects. It came
with some 35 mm color slides | had
developed, and the local photo shop
told me it was a “Fuji Slide Box.” It is
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If you order

VIAM  ton

Figure 6: Mad
Blaster Printed

Circuit Layout

Etched Side

the kit, you'll get
the printed cir-
cuit board and
all the basic
parts. You'll
have to add your
own switches

and jacks.

If you are
building from
scratch, you

must be sure
you have NPN
transistors for
Q1 and Q2. You

black, has a hinged snap-
down cover, is made from
thin plastic, and is rectangu-
lar in shape. The outside
dimensions are 4.6” by 2.2" by 1.2".
Inside, with the exception of four
.25” ridges that extend inside the slide
box near its center, there is plenty of
room for a small circuit board and one
or two nine-volt transistor radio batter-
ies. Since the plastic is so thin, it is eas-
ily cut with a sharp knife or drill to
allow placement of jacks and switches.
Where do you get these boxes? |
had the photo shop order some for me
at 35 cents each! (Actually, Fuji only
charges 25 cents each, but they won’t
sell to individuals, and the photo shop
has the right to charge a mark-up.)

Figure 7: Mad Blaster
Parts Layout

must also be
sure Q1 is a gen-
eral- purpose sili-
con transistor of
the 2N3904 or 2N2222 variety.
Transistor Q2 must be a silicon power
Darlington type with a gain of about
2000. You must also be sure of the
lead identification of both transistors,
since this circuit (as shown in Figure 5)
requires the collectors of both transis-
tors be joined together, and that the
emitter of Q1 is directly connected to
the base of Q2.

The power output of Q2 generates
considerable heat if operation is pro-
longed. Unless your application only
calls for very brief bursts of sound,
some sort of heatsinking for Q2 may

Table 1. Test Data on Transformer Rated 120V to 12.6V @ 1.2A, 60 Hz

V1 (volts) I (amps) P (watts) V2 (volts)
Open Circuit Test 120 0.048 2.30 14.4
Short Circuit Test 13.83 0.126 1.63 0

be needed. Typically, this transistor’s
mounting hole makes it easy to attach
a small piece of aluminum or copper —
but be aware that the exposed metal
part of the transistor is common to the
collector, so you don’t want to neatly
attach your heatsink to the ground
side of the circuit!

Assembly

Once you've decided what parts
and options you'll use, and how you
will package the project, the construc-
tion is relatively straightforward. | rec-
ommend you use a socket for the IC,
and make sure pin 1 (the notch end) is
properly oriented and seated in the
socket. Be very careful that the tran-
sistors are not installed “backwards.”
(Note: This may be different from
Figure 7 if you don’t use the kit tran-
sistors!)

If you elect to use the options
shown, place the various jacks and
switches in convenient locations. The
photos show where | placed mine.

Testing and Troubleshooting

The speaker is connected between
points B and D as shown in Figure 5.
When you select a speaker to use with
the Mad Blaster, be sure it can handle
the maximum allowable power — about
15 watts. Typically, this will be a public
address or paging horn-type speaker,
or an automobile horn.

If you use the optional volume
control you can, of course, use a small-
er speaker, such as a standard four-
inch or larger utility speaker. The
speaker impedance should ideally be
8-ohms, although 4-ohm to 40-ohm
speakers should also work.

For power, a 12-volt automobile
battery will do well. If you're using a
power supply, make sure it can deliver
very low-ripple 12 volts DC up to one
ampere. Most wall-plug transformers
have too much ripple and too low a
current capability, so they are not ade-
quate for this application. If you wish to
use batteries, use eight C or D cells in
series.

Connect the speaker and power
and hold your ears! If the Mad Blaster
has a volume control, be sure it is not
turned below the audible range. If you
don't hear anything after turning up
the volume, use a voltmeter to check
the power voltage.

Still does not work? Be sure the
integrated circuit is not installed back-
wards, and that the two transistors are
wired together as shown in the
schematic.

If the 4011 IC is working properly,
you can hear it through a separate test
amplifier connected to the base of Q1.
The sound should be stronger at the
base of Q2. If it isn’t, Q1 is suspect. If
it is stronger at the base of Q2, but the
speaker is still silent, then Q2 is the
problem.

Reasonable Use

The Mad Blaster is useful as an
alarm sounder, as a noise maker for
parties, as an ear-catching attention-
getter for science fair demonstrations,
for safety warnings, and as an auditori-
um-level code practice oscillator.

However, common sense should
be exercised with the realization that
unexpected and frightening sounds
can be an annoyance or a real hazard
to the health of some elderly, otherwise
infirmed, or sleeping people. NV

The Pocket Programmer

INTRONICS,

wwasosvair, <2 [NC.

THE POCKET PROGRAMMER

Emulator to 32K X 8.

The portable programmer that uses the printer port of
your PC instead of a internal card. Easy to use
software that programs E(E)prom, Flash & Dallas
Ram. 27(C)/28(C)/28F/ 29F/29CXXXX & 25XX
series from 16K to 8 Megabit with a 32 pin socket.
Adapters available for Pic, MCU’s 874X, 875X, 40-
Pin X 16 & Serial Eprom’s, PLCC, 5-Gang and Eprom

Only $129.95
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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

Add $4.75 COD
Add $4.00 Shipping

Fax (913) 441-1623
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Visa / Master Charge

WHOLESALE
CABLE BOXES

CONVERTERS - FILTERS

Call Us To

TV satisty All Of Your Cable

Equipment Needs!

WE CARRY ALL
THE MAJOR
BRAND NAMES!

30 DAY MONEY BACK

GUARANTEE!
1 YEAR WARRANTY

= e o i

MODERN ELECTRONICS

1-800-906- 6664

Write in 145 on Reader Service Card.

[ TEST EQUIPMENT cont. |

SCOPE SALE! 465 $325, 475 $395, 485
$650, 454 $275, 7904 $450, 7834 $475,
7603 w/7A26 7B53A $350, 7S12 w/heads
$750, 1401A/323 spectrum analyzer $450,
TM506 $125, TM503 $95, PG501 $100, HP
1746A 100MHz w/TV sync mint $375. All
checked/adjusted 30 day guarantee. Credit
cards accepted Four Designs Co. 360-887-
1555 FAX 360-887-1549.

1013345 (9%

HIGH STABILITY MICROWAVE COUNTER, -
oven timebase. 20Hz to 18GHz. One Hertz
resolution. 25 millivolt sensitivity. 10-digit LED
readout. Systron-Donner 6245A. Calibrated.
$1,500. Wavetek 145 function/pulse genera-
tor $375. Marconi TF2300A modulation meter
$500. FE-1000Q portable 5, 1, .1MHz fre-
quency standard. <2x10'%/day $500. HP
8640B-323 $900. Wavetek 3000-200 $850.
Gould 32 channel K100-D logic analyzer
$500. HP 5328A 500MHz, oven stabilized
universal counter $500. HP 3581C audio
analyzer $650. HP 8601A sweeper $400. Tek
453, 500MHz scope $295. Gary N6ZD. 408-
385-0301. VISA & MASTERCARD.
HTTP://WWW.TECH-SERVICES.COM for
photos & 13 page “list” plus information.

WE BUY AND SELL test equipment manu-
als. Call 732-280-0007 or fax your list 732-
280-0111.




Top Quality Reconditioned

Electronic Test Equipment |
Hewlett-Packard ¢ Tektronix ¢ Fluke ¢ Wiltron

BOUGHT & SOLD
Test Equipment Wanted

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

Corporate Offices
Box 1762

.O. 285 S.W. 41st St.
San Mateo, CA 94401

Renton, WA 98055

415-579-1711 » Fax 415-579-5777

s

http://www.bellelect.com

Seattle, WA 206-251-6653 /‘"

o

ZNBELL

Electrnics

Write in 28 on Reader Service Card.

HP 5328A 500MHz frequency counter with
high stability time base $290. TEK 501-1 dual
power supply. $90. TEK PG502 250MHz
pulse generator $190. All equipment is guar-
anteed. For more great deals on refurbished
test equipment, call 415-244-9438 or visit our
web site at http://www.odulo.com/corp/equip
tek

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

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.

SELL: HP 410C, $150; HP 4260A RCL
meter, $250; HP 3650A attenuator, $100; HP
6942A, $500; Halycon 500B/520B2, universal
test set with case, $800; Data precision 5740
50MHz counter, $100; HP 3403C, $400; HP
432A, 478A, $350; HP 4436A decade attenu-
ator, $250; Krohn-Hite 3202, $400; HP 1725A
scope and DVM, $500; HP 3575A phase
meter, $800; HP 11473A balancing trans-
formers, $100; GR 916AL, RF bridge, $250;
HP 3570A phase gain, $600; HP 33308,
$500; HP 140A, 1423 TDR, $250; HP 140A,
1421A, 1402A, $150; ESI 250DE RCL meter,
$250; Wavetek 3007, $800; Wavetek 3001-
691, $800; Fluke 6160B synthesizer, $800;
HP 8443A, tracking gen. $600; Soltec 8K40 8
channel chart recorder, $1,250; HP 8750A
normalizer, $250; HP 86222A, $1,000. A-
Comm Electronics 303-290-8012.

HP SUMMER SALE: 8443A tracking genera-
tor, LED with counter $300 as new; pulse
generator complete systems 1900A, w/(1905,
1908, 1920), $225; 1901A w/(1906, 1908,
1917) $275; 8015A opt. 003, 005 $475;
1725A 275MHz o’scope, bright CRT w/manu-
al $300; 1122A probe supply $75; 36037A
repeater $75; 37203A HP-IB extender $65;
59306A relay actuator $75; 59307A, dual
VHF switch $75; 59308 timing generator $50;
59313A A/D converter $35; 59501A power
supply programmer (as new) $60. Quantities
available. Signal generators 8640B $1,000;
8683B opt. 001 $1,500; 435A power meter
$150; late model 3746A opt. 011, 012, 014,
016 selective level measuring set $250,
excellent condition; 5420A w/10920A digital
signal analyzer $500; word generator 8016A,
opt. 001 $250; late model 8170A $300;
8410C/8412B network analyzer $350;
8407A/8412A $350; 1611A w/8085 proc.
$300; 8746B S-parameter test set $200;
Interfaces 102698, 12868, 64650A proc.
64675A/B 84683A $35 ea.; 1993 new 435A,
opt. 09 w/cable/thermistor and 93 manual
$350. Others, call. Psitech Plus 707-745-
4804. Request twice-monthly fax listings, Fax
707-747-5277. E-Mail: apeas@ix.netcom.
com

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

SHALLCO T-693 precision audio attenuator
$89. Vector VIZ WR50-C RF signal generator
$49. Epson TM300 thermal printer $79. HP
720A power supply $29. Heath IB37 stereo
FM generator $49. SYNERGETICS SUR-
PLUS, Box 809, Thatcher, AZ 85552. 520-
428-4073. VISA/MC synergetics @tinaja.com

WE BUY ... fax us your list of test equipment
for sale at 732-280-0111 or phone us at 1-
800-435-1516.

Rave Review
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April '96
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- 1ere are a number of different types of light
sensors on the market: photoresistors,
photovoltaue cells, and photodiodes or
phototransistors are among the most common.
This month, we will look at a type of sensor that

builds a photodiode or transistor into a package

with an operational amplifier. You may recall that
| used two such sensors in the experiment |
performed for my column on sensor-resolution
improvement. The sensors were Burr-Brown
devices, and were spaced such that the center of

1B are e;ghbpin miniDIP mtegrated‘

Figure 1A is the |

standard black or dark gray package, but with a
indow over the die containing the

tactic is used. In thss type of sensor the .

‘body of the IC is made from clear plastic.
The variant shown in F;gure 1C is a side-

mounting type. The five pins needed for

connection of the amplifier come out the side of
the package. The package itself is approximately
the size of the esgm~pm»~ iniDIP package.

_ This “sideways” design solves some practical
mountmg problems sometimes encountered in
electro-optical sensor projects. The final form of
the package (Figure 1D] is a standard TO-5
transistor or TO-39 IC metal can, but with the top
removed and replaced with either a clear glass

window, to admit light, or a lens. The package is

‘handled in the same manner as any other TO-

| projects using this type of sensor
_ were published in Scientific American

 sufficiently representative to cover

| | the internal circuitry of the Burr-

as Ci eiectroapt;c IC sensor that
has an ultraviolet filter incorporated
into the window of the sensor in his
famous UV detector. It was detailed
‘in Science Probe! magazine. Other

when Forrest was the editor of the
Amateur Scientist column.
Although there are a number af

different sensor circuits, Figure 2 is

the class. This circuit is derived from

FEEDBACK |

Brown OPT202 product. The OPT202
includes a photodiode and
transimpedance amplifier in an 1C

= 175 OHMS

| package (Figures 1A 1B, and IC are | ng
available for the OPT202 device).
Like most sensors of this class, the
peak response is in the neardinfrared
(IR) region, around wavelengths of ||  ~

750 nanometers {nm). Other models
also peak in the IR region, but at
slightly different wavelengths.
Significant output can be obtained at

GROUND

wavelengths as long as 1,000 nm, or

as short as 350 nm (in the UV range). If the peak
response output of the sensor is 500 mV/uW,
then “significant output” at the ends is defined
(by me] as 100 mV/uW. Some response with
lower output levels is also available.

__If you need an ultraviolet sensor, then the
Burr-Brown OPT301 device may suit your needs.
. It has a double-humped spectral

PACKAGE

)

LENS

response. One peak is about 750

nm in the infrared region, and the

_ other peak is at 300 nm in the
ultraviolet region.

The response shown in the data

OPTIONAL

[8]
5]
8]

7]

6]
5]

sheet for the IR peak is 500
mV/uW, while for the UV it is
~about 180 mV/uW or so. The

FILTER

with a voltage range of +2.25 to
~ +18 volts DC. The output of the
sensor is Vo = IpRe, where Ip is the
current in the photodiode and Rr is
the 1 megohm internal resistor.
: If an external resistance is used
in series with the feedback path
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(i.e.. connected between pins 4 and

V- V+
o
C1 c2
0.1 uF 0.1 uF
)
3 1
4
\ N
N
\ : U1
N OPT202 5
N

o ;
e para!te{ combmation

Rz X lmegohm

/i
R,y + 1 megohm

Rextis 1 megohm or htgher, or <100K, th
_external shuntmg capamor is needed, oth
tse2pf,. .

A higl



U1 Rexr
OPT202 5

HET
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U1 Rexr
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8  Figure 4.
A) Adding gain by using extamal
feedback resistor.
B) Reducing gain with parallel
external feedback resistor,

94
<

V77
o
<

voltage. For other cut-off frequencies:
R1

F R e R,
i 27 R2R3C2

Where: F is the frequency in hertz (Hz); R1,
R2, and R3 are in ohms; C2 is in farads.

Differential Light Measurement

A differential light measurement circuit is
shown in Figure 7. In this case, the entire
circuitry of Ul is used in the normal
manner. The output terminal (pin 5) and
the feedback terminal (pin 4) are strapped
together in the manner of Figure 3. The
anly part of U2 that Is used is the
photodiode. It is connected in series with
the photodiode of Ul in a manner that the
overall current produced by the pair is the
difference of the currents in the two diodes.
Hence, the overall output voltage is
proportional to the difference in light

"4

17

AN

'A%
M i

R1 o
1MEG%

R3
100K

YV V

74

U1
OPT202 5

V77

|

4
\ N
N U1
S OPT202 e
N Vo
=N
8 R1

R2

divider consisting of resistors R1 and R2. This type
of circuit is sometimes called a “super-gain”
circuit in operational amplifier books. The value
of the output voltage, Vo, is:

(R1+R2) I, R,
R2

On the down side, this circuit also increases
the offset voltage error and the noise
contribution of the sensor. These problems are
largely due to the gain. However — on the plus
side — in many applications, further amplification
is not needed. Also, printed circuit board leakage
(which can be a problem in any circuit where
high value resistors are used) is minimized. It is
possible to obtain the required gain with series-
connected external resistors (as in Figure 4A), but
this circuit uses lower value resistors to achieve
the same end.

One of the problems with any light sensor
circuit is that we often are looking for light
changes, or small point variations in a larger
ambient light field. What is needed in those cases
is the ability to remove the effect of ambient light
on the overall output voltage. Figure 6 shows a
method for doing that job. This circuit uses the
feedback principle to adapt the circuit to ambient
light, and is called a DC restoration circuit.

The operational amplifier (Al) in the
feedback path between pins 2 and 4 is a Miller
integrator. This circuit acts like a high-pass filter
with a 16 Hz cut-off frequency. As a result, slowly
changing or steady state light is below the cut-off

V=

intensities applied to the two sensors.

Differential light sensors can be used in

circuits such as sun position finders. Another one
of Forrest Mims circuits was a sun finder that one
could use to position solar arrays for optimum
performance over the course of the day. Another
use for differential light measurement is in
scientific and medical instruments called
photometers or colorimeters, depending on use.
Colorimeters can be used to make
comparisons between a sample being measured
and either the straight light source or a

specialized filter. A basic circuit is shown in

Figure 8. Two photocells (PC1 and PC2) are
positioned to see the same light source. Sensor

PC1 is positioned so that it looks either directly

into the calibrated light source, or through an
optional filter. Sensor PC2 sees light that passes
through a sample. The idea is to compare how
much light is transmitted through the sample
compared to some standard. There are several
examples of basic colorimeter/photometer
instruments, two being: a blood O2 analyzer and
a CO2 analyzer.

Blood oxygen analyzers depend on the fact
that the absorption of light and infrared is
different between oxgenated and deoxgenated
blood. The deoxygenated venous blood passes IR
wavelengths longer than about 800 nm, while
oxygenated arterial blood passes wavelength
above 800 nm. The crossover point, 800 nm, is
called the isobestic point.

By comparing the IR passed by blood to the
IR passed by an isobestic filter, we can infer the
oxygen content of the blood. In that type of
instrument, a red filter is placed in front of PCl1,
and a sample of blood is placed in front of PC2.
The differential voltage (V1-V2) is proportional to
the oxygen content of blood (although the
specific levels must be calibrated).

Carbon dioxide (CO2) levels are also
measured using IR and a pair of photocells. In
that case, sensor PC1 can look directly into the IR
“light” source, while a gas cuvette carrying the
gas sample passes in front of PC2. In most
instruments, a dummy cuvette is placed in front
of PC1 in order to mimmick whatever IR
aborption occurs in the glass of the sample
cuvette. The differential voltage is proportional to
the CO2 content of the sample compared to air.
Calibration is usually accomplished using a
calibrated gas cylinder. For medical purposes, the

gas is usuany set to 95% mtrogen and 5% COZ
Digital Signal Processing Book

One of the arcana of electronics is digital
signal processing. It is one of those obscure areas
whose practitioners often look like a specious of
sacerdotal priesthood to we lesser mortals.
Basically, digital signal processing is the use of
the computer to process signals. A filter, for
example, can be made using inductors,

_ capacitors, resistors, and (sometimes) op-amps.
But the same job can also be done in software.
Another example of digital signal processing is to
find the Fourier spectrum (FFT or DFT) of a

_ signal, or perform cc)nvuluaon and a number uf;

~ other tasks.

 Until now, dlg:tal sngnal processmg has
required at least a high-powered education in
mathematics, if not an engineering degree. I've
seen books on digital signal processing that you
could use for weight-lifting. Fortunately, a very
practical approach to the subject, which explains
the math rather than ignoring it, is a remarkable
203-page book called Digital Signal Processing
Demystified by James D. Broesch (HighText
Publications, P.O. Box 1489, Solana Beach, CA
92075; 1-800-247-6553; $49.95 in USA).

The book comes with a CD-ROM that
contains Windows software [DSP Calculator)
which allows you to experiment with some of
the concepts in the book, and is good enough
for professional use. The programs available are:
Complex Generator, Convolve, DFT, FFT, Filter
Design, Fourier, Function Generator, Imaginary
Display, and Real Display.

The language of the book is down-to-earth-
easy-to-understand plain talk. Broesch does not
slight his subject by this conversational tone, but
he does make the subject accessible. And,
speaking of accessibility, DSP requires knowledge
of calculus, but not to fear — the relevant
concepts are explained. Although people trained
in calculus will find the book easier to
understand, people with the usual high school
algebra and trigonometry will find the material
accessible. '

If you are the type of person who likes to
learn new things on your own, then you will
appreciate the Interactive Exercises in the book.
They allow you, the book, and the software to
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explore the concepts ... almost as if James
Broesch was standing over your shoulder.

Radio Astronomy Products

If you read this column regularly, then you
know that one of my passions is radio astronomy
and related activities (e.g., “whistler” hunting, SID
hunting, etc.). | coined the term “RadioScience
Observing” to cover all of these various activities,

and am writing a book for Howard W. Sams on
the subject. When | was surfing the Internet for
material on my topic, | came across a rather
remarkable publisher which specializes in this
subject. (P.O. Box 3552,
Louisville, KY 40201-3552; E-Mail

radiosky@radiosky.win.net; web site
hup;//wwvﬁcmev-nﬁcﬂq] In this column,
and in future columns, we will take a look at
several products of this company.
This month, | want to mention a book that |
find misnamed: The Radio Astronomy Teacher’s
Notebook, edited by Jim Sky. Although the book
lives up to its name, the material in it is of interest
to a far wider audience than teachers. It contains
a large number of practical projects that can be
built by most readers of this column.

The book is divided into three sections.

Section One: Simple Observing Programs deals
with solar observations, solar flare detection by
shortwave, magnetometer studies, meteor
reflection and related topics. Section Two deals

| with techmcai issues such as noise, receivers, and

the mechanism of natural radio signal generation.
Finally, Section Three is “Assembling a Radio
Telescope.” It contains a lot of information on
recording signals, antennas, low-noise amplifiers,
and other components of the receiver. If you have
-any interest at all in radio astronomy, or any other
aspect of radioscience observing, then this book
belongs on your “must get” list. NV

Connections ...

I can be reached via postal mail at P.O.
Box 1099, Falls Church, VA 22041, or via E-
Mail at carrjj@aol.com

Davilys

CALL FOR FREE CATALOG

13406 Saticoy Street, North Hollywood, CA 91605

N=="Ccp  818-787-3334 - F-818-787-4732 - HTTP://WWW.Davilyn.com/Electronics

SEXTANT FIBERGLASS BOX
Exterior size: (L) 20-
1/2” x (W) 14-1/4" x
(H)10-1/2”. 810

Aircraft
or
marine
navi-
gation.
As-is.
$50

Instrument tachometer cen-
trifugal mechanical tach mea- |

sures RPM scale 0-500 RPM,
coupling shaft 1/8” accessories, various size
rubber tipped drive couplings, case new. Also
Jones Model 1600-7 RPM scale 0-11,000 RPM
w/accessories new. $35/ea. or 2 for $50

TE_LEGBAPH KEY_ER AN/URM-120 Wattmeter ........... $395

Ur::qu:e |ter3 ;;th nlnhtaryh Collins Control 312B4. .. . ........... $175

collectors. elegrap g

RS0 how in original gov- General Radio 1422D ........... $1,500

ernment package. B IBHATSEORBY. $195

$75 P 200CDDSCIIALAr: . ... .« <iooahersisino $95
HR:-239A0seillator . ... . ..o v i $650

TOPAZ VOLTAGE HP 333A Distortion Analyzer .. ...... $165

REGULATOR H iqital Multi

P/N 91905-68 P 3435A D!g!ta u t!meter ......... $300

5KVA 220/440V input HP 3435A Digital Multimeter ........ $450

120/240V frequency HP 3466A, Digital Multimeter . . .. .... $450

50/60 cycle. HP 400EL Voltmeter, New .......... $350

$395 HP 4262A Meter ................ $1,750
HP 8160A Generator ............ $2,500

ELECTRON TUBE

JAN 12AT7WC HP 86222 PI.ug-In ............... $1,000

One box, 100 each. HP 8640B Signal Generator ........ $595

$250 HP X532B Waveguide Freq. Meter. . . . $650
OB o e $495
PORTABLE

JONES MODEL 1600-1

TACHOMETER i

Dorco Mfg. Model 700
battery operated lantern,

4” diam., forward reflecting
light and 3.25” top omni-
directional light with tilt base
and handle. Uses 6V battery.
$10

TEK 492 SPECTRUM ANALYZER

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

$7,900
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*NOVAPLEX

The One-Stop Source for Cable Parts, Tools & Accessories

Only Novaplex Brings You So Many Great Low-Cost Converters

The New Centurion converter offers o number of powerful features:

COntupion = e cmtutome Feature of the Month

« switched AC outlet e bonenes mcluded
» sleep fimer o jumper cable inluded MOTOHOLA 68“70508? MIGIIO

« remote control included  illustrated user manual
o auto/manual finetune  LED display B t o w o u r !

Genturion place your orders soon—demand for the Centurion is high!
= each
Introductory Ofe! For o fmited minimum order 100 lot
time only, 10-lot price is only:

Nvg}i#xmts:rgrmel Panasonic TZPC 145 Converter

and record another
any g m) Units sold with wireless remote control & batteries
quantity (g £ Features include: parental control (Panasonic only), lost
channel recall, fovorite channel memory, sleep timer,
MILLENNIUM channel 2 or 3 available.

Configure the vari-
ous option pack-

ages to suit your Panasonic TZPC 1003 Converter
?gﬁg? ng Featuring sleep fimer, parental lock, lost channel recal,
g J favorite channel memory, and 80 channel capability.

Quality SA-Compatible Remotes Full Line of Jerrold-Compatibles

Also available:
Tocom, Hamlin,
Pioneer, and
Panasonic com-
patibles; all
prices quoted in
this od are:
10-lot
prices

SRC 8600A SRC475A (w/volume) ~ SRC175A SRC075A PIRC 82A JRC450A JRC550A (w/volume)  ZRC3 (Zenith)
Operates 8600 on- Operates 8540 & 8590  Operates 8500-8590  Operates all beige Operates Pioneer Operates Jerrold DRZ Operates DP, DPBB, DV, Operates all Zenith
screen progiomming  series volume-control  series non-volume 8500 series converfers 8200 series converfers 450 series converters  DQN 5&7, Starcom VI, PM, PZ, ST series
converters converters converters & DL4 series converters

$6.25 $6.25 $5.75 $5.75 $6.25 $5.75 $5.75 $6.00

Dozens of other items in stock! Call for quantity discounts!

Jerrold- & SA-compatible topcases with lenses from  $3.25 Kester Solder 44 Coresize from  $8.45/roll
Torx Bits & Drivers (all brands) fom  3.95 Jumper cables (1, 3 & 6 ft.) from 60
Capacitors (every voltage) at 1000-ot prices from 06 Jerrold- & SA-compatible bezels & lenses from 95

S Gall Toll-Free 8am-6pm PST 500-644-6682

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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by Bill Stiles

built the electronic stethoscope to help find a

noise in my car. It is hard to find such noises

without some type of listening aid. | have also

used it to find noises in moving parts of elec-

tronic and other equipment. Another use, that

| did not think of when building it, is checking
the operation of speaker systems.

Historically, the first listening aid (for automo-
biles) was an acoustic stethoscope, similar to a
medical acoustic stethoscope except for the
sound pickup (actually a vibration pickup). A
metal probe connected to a diaphragm is used.
The back of the diaphragm is enclosed, and flexi-
ble tubes connect it to metal earpieces. The
probe is placed in contact with suspected
sources of noise, and vibrations conducted by
the probe to the diaphragm are converted into
sound waves which travel through the tubes to
the earpieces.

An electronic stethoscope can be a consider-
able improvement over an acoustic stethoscope.
It is more sensitive, has better frequency
response, and has a volume control to reduce
the level when the noise is loud.

Several electronic units are sold by automo-
bile parts and equipment suppliers, and several
construction articles have been published in elec-
tronics publications.

In these units, the noise is picked up by a
probe, then amplified and sent to headphones.
Most of them use a small microphone element in
the probe which picks up sounds from the air; a
few use a vibration probe.

With a microphone, the probe does not have
to contact the noise source. As it is brought near
the source of noise, the sound in the headphones
gets louder. For some noises, a microphone

N\ Electronic
Stethoscope

Bind That Noise!

probe is better. For others — for example, a
noisy alternator bearing — a vibration probe is
better.

When | needed to find a noise in my car, |
looked at several published stethoscope circuits.
Most of them used several parts or required high-
impedance headphones. Some required a split
power supply. | had recently built some circuits
using the LM386 power amplifier IC, and | decid-
ed a simpler, better stethoscope could be built
using it.

My circuit uses a single LM386 and a few
other parts, operates from a single nine-volt bat-
tery, and drives standard stereo headphones with
more than adequate volume. Not only are stereo
headphones easier to find (most of us have some
extras lying around), their wide frequency
response gives better reproduction of low-fre-
quency noises than most high-impedance head-
phones.

In some published stethoscope circuits,

: stereo headphones are used, but the headphone
: units are connected in series to increase their

D T R TR Y

esssessssssenses

Gigwre 1.

In the stethoscope
ampilifier, IC1
has a voltage

gain of 200.

impedance for adequate volume.

A series connection drives the headphones
out of phase, which may produce an-odd sound.
The electronic stethoscope has more than ade-
quate power and gain with the headphones con-
nected in parallel (producing more natural in-
phase sound from the headphone units).

Several stereo headphones were tried, all of
them provided higher volume than is needed.
Both types of probes — a microphone probe and
a vibration probe — are included, for use with dif-
ferent types of noises.

Circuit Description

The LM386 power-amplifier IC is used in the
electronic stethoscope. A number of circuits have
been published using the
LM386, one of the most
useful, readily available
guides is the LM386 data
sheet in Radio Shack’s
Semiconductor Reference
Guide.

In the electronic stetho-
scope circuit (shown in
Figure 1), the LM386 oper-
ates at its maximum volt-
age gain of about 200; R2
is the volume control. (In
circuits using the LM386, if
C4 is omitted, the gain is
about 20 and bypass
capacitor C6 is not needed.
Intermediate gains can be
obtained by connecting a
resistor in series with C4;
1200 ohms gives a gain of
about 50.)

R3 and C7 improve
high-frequency stability of
the amplifier. In building
several different circuits
using the LM386, power
supply bypass capacitor C8
has been very important in
assuring a stable amplifier.
It should be located close
to IC1 (within one or two
inches on the board). Some
published circuits for the
LM386 do not use it, but
one circuit | built was very
unstable until it was added.
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have found this board to be use-
ful for many small projects, using
one IC, two small ICs, or several
parts but no ICs.) Not all of the
board is used and it is possible
to cut off one or two edges of the
board (with a fine-tooth hacksaw)
to make it a better fit in the case.
A Radio Shack 270-239 metal
case (left over from an earlier
project) was used. A plastic case

BD D D et -

w I STETHOSCOPE could probably be used, as the
)'.Ignimgg:. shielding of a metal case does
o 2-CONDUCTOR _nolt_ t?Ieet:n to be ne_zcesga':y; there
MICROFHONE CABLE IS littie hum or noise pICKup in

the amplifier. R2, S2, J1, J3, and
LED1 were all mounted in one
end of the case, allowing the
case to be placed in a pocket or
clipped to the user’s clothing.
The two-conductor shielded
microphone cables to the probes
are about four feet long. Probe

HEAT-SHRINK TUBINIG

Acm—mmmmmm e ey _Tp e 2 jack J1 is a miniature (1/8”)
(T \ s 2 The Microphone stereo phone jack. This could
T NG e R T Probe cause a problem, as output jack
I.--__-_._-—--—-c——-c»—r_—° * J3 is also a stereo phone jack. |
PL1 tried to find a different connector

for J1, but could not find a three-
conductor connector that is small
Battery operation is possible because the : The impedance matching circuit of Figure 3  : enough to fit in the end of the case.
quiescent current of IC1 is about 5 mA. Forlow  : is located in the probe to eliminate noise pickup  : | used a regular (1/4”) jack for J3, both to
battery drain, LED1 — the pilot light —is a low- : in the shielded cable. (High-impedance cables make it different from J1 and to allow large
current type, which draws only 2 to 25 mA. C3  : pick up noise unless they are very well shielded, headphones to be used, since most large head-
and S2 form a treble-cut tone control, useful : and there is lots of noise around a car engine!) phones have a 1/4” plug. (An adapter is used for
when looking for a low-frequency noise. The headphones with a 1/8” plug.) R1 was added to

microphone element in the microphone probe : Construction prevent shorting B1 if headphones are acciden-
(Figure 2) is connected directly to the input of the : . tally plugged into J1.
amplifier. The circuit was built on one section of a . If a different connector is used for J1, R1

" Apiezo element is used as a pickup trans-
ducer in the vibration probe
(Figure 3). When used as a
sound source, a piezo element ENCLOS;URB
cannot produce low frequencies,
because of the small size and HEAT-SHRINK
stiffness of the vibrating element.
However, when used as a pickup,
it has a fairly good low-frequency
response. (Similarly, the small

Radio Shack 276-159 Dual IC Project Board. (I can be omitted. (The supply voltage rating of

diaphragm of the microphone TO
could not produce low frequen- NAT MICROPHONE STETHOSCOPE
cies, but it is effective in picking CASLE

up low frequencies.) 'ﬁ

Because of its effective inter- WIRE TIE

nal series capacitance of 0.025
uF, the piezo element (BZ1) must
be connected to a circuit with a
high input impedance for good
low-frequency response. If it was
connected directly to the amplifier
input, the 10,000 ohm resistance
of R2 would cause the low fre-
quency response to roll off at 6
dB per octave below about 640
Hz.

In the circuit in Figure 3, Q1 is
used as a source follower. Its high
input impedance eliminates low-
frequency roll off; its gain is slight-
ly less than one. The output of the
vibration probe is still higher than
the output of the microphone
probe; R3 and R4 form a voltage
divider to reduce the output.

\
CIRCUIT BOARD

%igwre 3. The Vibration Probe.
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AMPLIFIER PARTS LIST (Figure 1)

SEMICONDUCTORS

IC1 - LM386 audio amplifier, integrated circuit
LED1 - Low-current LED (see text)

RESISTORS (1/4-watt, 5% or 10%)

R1 - 1,000 ohm

R2 - 10,000 ohm audio taper panel-mount poten-
tiometer, with switch (Radio Shack 271-215 or
similar)

R3 - 3.9 ohm

R4 - 3,300 ohm

CAPACITORS

C1, C5 - 220 uF, 16 WVDC, electrolytic
C2 - 0.47 uF, ceramic disc or Mylar

C3 - 0.22 uF, ceramic disc or Mylar

C4 - 10 uF, 16 WVDC, electrolytic

C6 - 100 uF, 16 WVDC, electrolytic

C7 - 0.047 uF, ceramic disc or Mylar
C8 - 0.1 uF, ceramic disc or Mylar

OTHER COMPONENTS

J1 - Miniature (1/8”) stereo phone jack (see text)
J2 - Closed circuit mono phone jack (optional,
see text)

J3 - 1/4” stereo phone jack (see text)

S1 - Power switch (part of R2)

S2 - SPST miniature slide or toggle switch

B1 - Nine-volt alkaline battery

MISCELLANEOUS

Enclosure (see text), circuit board (Radio Shack 276-
159 or similar, see text), stereo headphones, nine-
volt battery snap with leads, knob, wire, solder,
hardware, efc.

MICROPHONE PROBE PARTS LIST
(Figure 2)

MIC1 - Electret microphone element (Radio Shack
270-092 or similar)

PL1 - 1/8” stereo phone plug (see text

Small two-conductor shielded cable (Radio Shack
278-514 or similar), “faucet supply tube” or 3/8” ID
tubing (metal or plastic, see text), heatshrink tubing,
plastic electrical tape, wire, solder, etc.

VIBRATION PROBE PARTS LIST
(Figure 3)

RESISTORS (1/4-watt, 5% or 10%)

R1, R2 - 1 megohm
R3 - 1,000 ohm
R4 - 330 ohm

OTHER COMPONENTS

Q1 - MPF102 or similar JFET

C1 - 0.47 uF, ceramic disc or Mylar capacitor

BZ1 - Encased piezo element (Radio Shack 273-073
or similarz . .
PL1 - 1/8” stereo phone plug (see text)

MISCELLANEOUS

Enclosure (Radio Shack 270-220 or similar), small
two-conductor shielded cable (Radio Shack 278-514
or similar), four-penny (1-1/27) nail, small perforated
b?ard, heatshrink tubing, small wire tie, wire, solder,
etc.

MIC1 is 4 to 10 volts; it can be supplied directly
by B1.)

J2 was added to allow the amplifier to be
used separately — such as an audio signal tracer
— when needed. It was mounted on the side of

the case, as there was not room on the end.

S2 can be replaced by a 10,000-ohm pot, for
a variable treble-cut tone control. In my unit,
there was not room in the end of the case for
another pot (S2 is smaller). If a pot is used, you
may want to change C3 to 0.47 uF or larger, for
more high-frequency reduction at the maximum
cut setting.

There are several sources for low-current
LED1 (2 to 2.5 mA) used for a pilot light. A red
low-current LED is sold by Radio Shack (stock
number 276-044). QT Optoelectronics low-cur-
rent LEDs are available from Digi-Key Corp.
(701 Brooks Ave. South, P.O. Box 677, Thief
River Falls, MN 56701-0677, phone 1-800-344-
4539) as stock number HLMP-4700QT-ND (red)
and HLMP-4719QT-ND (yellow).

(The current rating of these is not shown in
recent Digi-Key catalogs, but was shown in ear-
lier catalogs, and | used these LEDs in my
stethoscope and in several other battery-pow-
ered projects.)

Hewlett Packard No. HLMP-4700 (red) is
available from Hosfelt Electronics, Inc. (2700
Sunset Blvd., Steubenville, OH 43952, phone 1-
800-524-6464), as stock number 25-325. Other
low-current LEDs, available from various distrib-
utors, include those manufactured by Lumex
Optoelectronics, Inc., Industrial Devices, Inc.,
Chicago Miniature Lamps, and Linrose
Electronics, Inc.

| built the microphone probe in a metal
“faucet supply tube” (used in plumbing). This
has an outside diameter of 3/8”, expanded to
about 1/2” at the end which attaches to the
faucet. The expanded end, which is partially
closed, was drilled out to 3/8” diameter to fit
MIC1. The tube is longer than needed for the
probe, and can be cut to a suitable length
(about 4” to 6”).

A plastic faucet supply tube is also available
(it probably could be used), as well as a higher-
priced “flexible” metal tube, which probably
would not work as a probe housing.

If you have trouble finding a faucet supply
tube, a straight metal or plastic tube, 3/8” inside
diameter, can be used.

Construction of the probe using a straight
tube is shown in Figure 2. The shielded cable is
spliced to the short cable attached to the micro-
phone element. Then the microphone element is
mounted, with a small amount of glue, near the
end of the probe tube.

Strain relief must be provided where the
cable leaves the probe, to prevent pulling on the
microphone or on the splices. The strain relief |
used is also shown in Figure 2.

First, a 2-1/2” to 3” length of heatshrink tub-
ing is placed over the cable (this is easier if it is
done before the microphone element is mounted
in the probe). Then, after the element is in the
probe, the cable is wrapped with 3/4” plastic
electrical tape to a diameter just smaller than
the probe tube.

About 2” of 1/2” heatshrink tubing is placed
over the plastic tape and the probe tube to hold
them together. (If desired, the heatshrink tubing
can extend over the entire length of a metal
probe tube to protect against shorts if the probe
is dropped.)

The circuit and construction of the vibration
probe is shown in Figure 3. An encased piezo
element is used as a vibration transducer. It is
fastened to the end of a small project box with

sescsese
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plastic glue or Super Glue™.

A standard four-penny (1-1/2") nail is used
as the vibration pickup. It is glued to the center
of the piezo element, extending through the hole
in the element case. The glue would be strong
enough to hold the nail to the element, but not
so strong as to tear the metal coating on the
element if there is a blow to the nail. Super Glue
or epoxy glue are probably best.

The nail, next to the head, was built-up with
3/4” electrical tape and heatshrink tubing to the
diameter of the hole in the element case, to
(hopefully) protect against a blow to the nail.
(After the nail in my unit was loosened by a
blow, | made a carrying case for the vibration
probe from a small shipping box. Plastic foam
was cut to shape and glued in the box to hold
the probe in place.)

If the head of the nail is not smooth, it
should be smoothed with a file. If the nail head
is larger than the hole in the piezo element
case, the edge of the head can be filed to a
smaller diameter, or the hole in the element
case enlarged (very carefully).

The impedance matching circuit (Q1 and
associated parts) was built on a small perforated
board and mounted in the probe enclosure. Q1
can be an MPF102, 2N3819, or similar small
JFET. Note that the gate is lead 3 on a MPF102,
and lead 2 on a 2N3819.

On these and many other small JFETSs, the
source and drain are interchangeable. To pro-
vide strain relief, a length of heatshrink tubing
(about 2”) was placed on the probe cable where
it leaves the enclosure. Then a wire tie was
tightened over the heatshrink tubing inside the -
enclosure until the tie would not slide on the
cable (see Figure 3).

Testing and Operation

Connect the microphone probe and turn on
the amplifier. At higher volume settings, sound
should be heard in the headphones if the probe
is near any source of sound. There may be a
feedback howl if the probe is brought close to
the headphones.

To use the stethoscope, bring the probe

: close to suspected sources of noise. The sound

. in the headphones will get louder as the micro-

phone probe is brought closer to the noise
source. If you have trouble locating the source,
switch to the vibration probe.

For example, a noisy alternator bearing pro-
duced similar noise levels with the microphone
probe when the probe was near any part of the
alternator. But when touching both ends of the
alternator with the vibration probe, the end with
the bad bearing was noticeably louder.

The microphone probe can also be used for
checking stereo speakers. Good quality head-
phones should be used, preferably large-size
units with a cushion which reduces external
sounds. Hold the probe a few inches in front of
each tweeter, mid-range, and woofer unit.

Any noise, distortion, weak sound, etc., can
be heard in the headphones when the probe is
in front of the defective unit. If in doubt, compare
with the sound from the speaker for the other
channel.

You can also do a rough check of the dis-
persion angle of a tweeter by holding the probe
at different angles and positions in front of the
tweeter. NV
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8300-432-3424

Fax: 415-341-8874
E-mail: metricsale@aol.com

Metric

Equipment Sales, Inc.

Scopes, Meters, Analyzers, Power Supplies, Signal
Generators, Counters, Recorders and more

Hewlett-Packard, Téktronix, 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 146 on Reader Service Card.

1-800-361-4586

- HOOK-UP HELP LINE:

1-630-889-0281

LAC oot

PICE-6 from $295
e Real-Time In-Circuit Emulator
(to 10 MHz)

e Supports PIC 16C62X, 16C6X,
16C7X, and 16C84

o Single step and run to Breakpoints

e Includes Assembler and Simulator

e Programmer for PIC 16C5X, 16C6X,

16C7X, 16C84, and 17C4X in DIP

packages, only $156

Learn 8051

on e F

With our 80C552 SBC connected to
your PC's printer port, learn to write the
8051 program, debug and test it on PC.
e 8051 core processor (80C552) with
8 channel 10-bit /D and PWM
¢ 24 more I/Os and RS-232 port
e 32K ROM and 64K RAM
o Includes Assembler, Disassembler,
Simulator, plus monitor and example
programs, only $225

ROMY-16
EPROM EMULATOR

Emulates ROM or RAM in 8- and 16-bit
systems for $195 (2716-27256) or $245
(2716-27010). Window/menu driven

interface. 15 day money-back guarantee.

J &M Microtek, Inc.

83 Seaman Road, W Orange, NJ 07052
Tel:(201)325-1892 Fax:(201)736-4567

Write in 107 on Reader Service Card.

ALL CABLE NEEDS
SE HABLAN ESPANOL

CONVERTERS

ALL BRANDS
TOLL FREE ORDER LINE: WITH REMOTE

| ALSO COMPETITIVE PRICING

HOURS: Mon. thru Fri. 9-6, Sat. 10-2
30-DAY MONEY BACK GUARANTEE
1 YEAR WARRANTY

[ TEST EQUIPMENT cont. ]

PORTABLE SCOPES: Tek 222A (10MHz)
digital storage/readout, handheld battery-
operated $1,500. Tek 465 (100MHz) $425.
Tek 475A (250MHz) $650. Tek 475A/DM44
(250MHz, multimeter) $735. Tek 466
(100MHz, storage) $695. All with bright
CRTs; excellent condition, warranty. Pepper
Systems, 214-353-0257.

EXPERIMENTER'’S DELUXE POWER SUP-
PLY. 0-20 VOLTS DC OUTPUT, coarseffine
adjust. DUAL RANGE CURRENT LIMIT, 0-
200 milliamps, 0-2 amps. SEPARATE .6"
LCD READOUTS; 0-19.9 volts, 0-199 mA
and 0-1.99 amps. VOLTMETER has selector
switch and external input jack for trou-
bleshooting. For brochure, send SASE to
Boling Engineering Associates, PO Box
462535, Garland TX 75042-2535 or call 972-
276-5073.

TEST EQUIPMENT MANUALS, MANUALS,
MANUALS for purchase or sale. We accept
VISA and M/C. Call 732-280-0007 or fax list
732-280-0111.

FED-LOG on CD-ROM. Have you wondered
what all those numbers were on government
sales catalogs? Now be able to identify all
government stock numbers for price, mfg.,
part number, description. $350 a set. Call
TJ’'s Wholesale Surplus 904-897-6482. E-
MAIL: TOMFORSHE @ AOL.COM

TEKTRONIX PLUG IN SALE! HUNDREDS
OF 7000 & 5000 SERIES PLUG INS
REDUCED UP TO 50% STARTING AT $45.
AST GLOBAL MARKETING: voice: 1-888-
216-7159; Fax: 814-337-7920; E-Mail: ast
mrktg @wrench.toolcity.net

A

NO ILLINOIS SALES
§

PO. BOX 1494, ADDISON, IL 60101
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way — WiLL Rock YourR WoRLD!
ASPEN, MESSAGE CENTER, /55~ : of the best eye-popping
BIX, GENESIS, CENTAGRAM, : [l |articles written by top hack- MAIL $3, OR $1 WITH ORDER!

RSVP, EZ, AUDIX, SYDNEY, ers & phreakers. ASCII text. Covers OR DER N o w.'

PHONE MAIL, CINDY, SPERRY LINK, etc. A every maj;)r topic_in hackerdom!
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must for all users, hackers and security personnel! Comes on 3 HD PC Disks! $39.




| TEST EQUIPMENT cont. |

POWER SUPPLIES, ETC.: HP 6237B triple
output: 0-18V, 1A; 0-20V, .5A dual tracking
$390. HP 6253A 0-20V, 3A dual tracking
$290. HP 6255A 0-40V, 1.5A dual tracking
$350. HP 6443B 0-120V, 2.5A $375. Tek PS
503A triple output $190. Xentek extreme iso-
lation transformers for CLEAN POWER:
5KVA, 2.5KVA, etc., starting at $175.
Excellent condition, warranty. Pepper
gyst)ems, 214-353-0257 (FAX 214-902-
511).

WANTED: LATE model TEST EQUIPMENT
and test equipment MANUALS, HP,
Tektronix, and others. Fax your for sale list to
410-750-1192 or mail to US Surplus, PO Box
37, Ellicott City, MD 21041, Attn: Ron
Baublitz. Phone # 410-750-1083, E-Mail:
ussurplu@clark.net

TEKTRONIX PLUG-INS: AM 502, 7A22
high-sensitivity differential amplifiers $375,
$350. AM 503 & A6302 current probe &
amplifier $850. FG 504 40MHz function gen-
erator $725. TR 503 tracking generator $857.
5D10 waveform digitizer with readout $295.
7CT1N curve tracer $350. 7D20 digital stor-
age $700. 7L5/L3 spectrum analyzer, 20Hz-
5MHz, 10Hz RBW $1,400; with tracking gen-
erator $1,900. 7S12, S-6, S-52 time domain
reflectometer $1,400. 7§14 1GHz sampler
$600. Excellent condition! Mainframes avail-
able too. All with warranty. Pepper Systems,
214-353-0257.

FLUKE 6080A/AN signal generator 0.1MHz
to 1056MHz resolution 1Hz 10 digit display
output range +13dBM Am, FM and phase
modulation. Sold new $20,000. Our price
$4,500. 90 day guarantee. Call 1-800-435-
1516.

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

VIDEO EQUIPMENT SALE! Cannon RT-191
still video transceiver $325; HP 3781B pat-
tern generator $500; HP 5180A waveform
recorder $750; Shiba Soku 925R/1 NTSC
color video noise meter $225; Shiba Soku
CD10A1 color decoder $200; Shiba Soku
TG-7/1 NTSC TV test signal generator $375;
Tektronix 520 NTSC vector scope $350;
Tektronix 520A $375; Tektronix 604 $225;
Tektronix 1420/528 $650; Tektronix 1470
color test signal generator $250; Tektronix
1480C $350; Tektronix 1480R $200;
Tektronix 1485R $550. AST GLOBAL MAR-
KETING: voice: 1-888-216-7159; Fax: 814-
337-7920; E-Mail: astmrktg@wrench.tool
city.net

e, oG e
3 v‘ QUALITY
ML s &
m“ FAST
]
e t c ”% 2] |} SHIPPING
3 DISCOUNT
€ O R P R A T | O N PRCNG
AMPLIFIED MULTIMEDIA NOTEBOOK COMPUTER 410 UF, 300 VOLT
SPEAKERS CARRYING CASE PHOTOFLASH CAP.

Mdpos , | Great ooking, pace 0.7 i X L7 kg, Pight agde
Amplified 3 ::;‘;y;zg :;s: - PC or solder leads on 0.25" centers.
stereo speak- | | notebook 00 CAT# PPC-410
ers for comput-
Snciweda | | boi el $2 ch 10 for $18.50
use. 3watts ) /| equipment. 200 for $320.00
RMS/ 12 watts | “, Black
peak full range / leatherette exteri-
8 ohm speakers. i or wigiep:;::l THERMOELECTR'C
B binets, ported ; ippered .
Io?git::: r(ler;i:ngg e7 24" x 2.95" x 4.75". i lzgr)‘:azrpeer: %Tgige"s]zgtries ~ COOLER
Giner 4 O ollbatres o § 1 12 vl ;13‘;“,"“ pace 18X X25 . emgs . |LPELTIER JUNCTIONS
adapter (not included). 95 CAT # CSE-12 1A 4
CAT # SK-58 1 o -
Above speaker set including DC POWER Shoot That TV, VCR Etc.!
ADAPTER/BATTERY ELIMINATOR COLT 45 - STYLE

CAT# SK-58A $17.95 per set

SMALL NEODYMIUM
RARE EARTH MAGNETS
Semi-circular, irregularly-shaped magnets.

Shiny finish with a polarity marking
dot. 0.93"long x 0.3" x 0.07”

thick. Powerful for their size. '/ “*"M}
00 CAT# MAG-30
.l 3

| 5 amp Solid State Relay |

C.P. CLARE / Theta J # JTA2405-3
Compact, TTL compatible, optically
isolated solid state relay for loads
up to 5 amps @ 240 vac. 0.8" x .1
0.82" x 0.56" high epoxy block with a 1. 4

long metal mounting flange. 1.19" mounting
centers. 0.062" dia. x 0.175" high pins. Can be
pc mounted or pins can be wrapped and sol-
dered. UL and CSA listed.

Input: 4 - 8 vdc - Load: 5 amps @ 240 vac

00  CAT# SSRLY-2405

each 10 for $55.00

ORDER TOLL FREE ’ "800'826"5432

FAX (818) 781-2653 « INFO (818) 904-0524
INTERNET http://www.allcorp.com/
E-MAIL allcorp @allcorp.com

NO MINIMUM ORDER * All Orders Can Be Charged to Visa, Mastercard, American Express or Discover * Checks and Money Orders Accepted by Mail *
Delivered in the State of California must include California State Sales Tax » NO C.0.D « Shipping and Handling $5.00 for the 48 Continental United States - ALL
OTHERS including Alaska, Hawaii, P.R. and Canada Must Pay Full Shipping * Quantities Limited * Prices Subject to change without notice.

MAIL ORDERS TO:

ALL ELECTRONICS CORP.

P.O. BOX 567

VAN NUYS, CA 91408-0567

Universal Infrared Remote
The Gunvertor ™
is a full-featured,

programmable %

infrared remote control for oY
TV, VCR and Cable converter.
It is easy to program and works
with most popular video equip- [
ment. It can be used like any other
IR remote. Or, fire it like a gun. Each |
time the trigger is pulled it changes
channels. A great toy, useful and fun for the
channel-surfing couch-potato in your house
Includes instructions. (4 AA batteries not

included).
CAT# GNV-1 $ %?Sch

~%)
"‘~:

470 UF, 450 VOLT
SNAP-IN CAPACITOR
Nichicon LGQ2W471MHSC

1.375" diameter x 2" high
0.4" lead spacing.

CAT# EC-4745

10 for $40.00

)
$430

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
refrigerators but they do it with no moving
parts, and are very reliable. Current applied
to the device will produce heat on one side
and cold on the other side, up to 68° C dif-
ference between the two sides. Modules
can be mounted in parallel to increase the
heat transfer effect or can be stacked to
achieve high differential temperatures. 127
thermocouples per device. Operates on 3-12
Vde. Requires a heatsink to prevent over-
healmé.

1.18" (30 mm) square 1
X0. 15" (3 8 mm) thick.

CAT# PJT-1
$1 each 5 for $75.00

1.57” (40 mm) square
X 0.15" (3.8 mm) thick.

$ 26 %h CAT# PJT-2

5 for $110.00
Quantity Pricing Available!

Orders

| MANUFACTURERS - We Purchase EXCESS INVENTORIES... Call, Write, E-MAIL or Fax YOUR LIST. |
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Write in 68 on Reader Service Card.

TEK CURVE tracers: 577 D1 $995, 577 D2
$750, 576 $1,350, 575 $250. Checked/
adjusted. 30 day guarantee. Credit cards
accepted. Four Designs Co. 360-887-1555,
FAX 360-887-1549.

SALE POWER SUPPLIES: Leader LPS-152
triple output, auto tracking $275; BK 1646
metered 15V-10A, $150; HEWLETT
PACKARD 6620B 25/50V, 5/1A $100; 6260A
10V 100A $250, 2 available. 6265B 40V 3A
$200; 6266A 40V 6A $275; 6268A 40V 30A
$275; 6282A 10V 10A $150; Line condition-
ers Sola @ 9 amp $150; @ 16.7A $225; @
2A $100; Topaz 8.3A & 6.4A $200. All as
new. Psitech Plus 707-745-4804. Fax 707-
747-5277.

INVENTORY REDUCTION SALE:
PRICES SLASHED UP TO 60%. LIMIT-
ED TIME OFFER. VIEW COMPLETE
LIST AT WEB SITE “a-mall.com” or con-
tact NOW: AST GLOBAL MARKETING:
voice: 1-888-216-7159; Fax: 814-337-
7920; E-Mail: astmrktg@wrench.tool
city.net

SELL: GR W5MT3A metered variac 0-140V,
0-5A, $125; GR874-F500 low pass filter, $60;
GR 874T, $30; HP 428B and probe current
meter, $300; HP 628A signal gen. 15-21
GHz, $300; HP 7046B, $400, HP plotters
7475A RS232, $150; HP 7475A HPIB, $250;
HP 7470A, $200. A-Comm Electronics 303-
290-8012.

WANTED TEST EQUIPMENT: We buy all
types of test and measurement equipment,
call or fax us with your sale lists. phone of fax
520-432-1229. E-Mail: copp @primenet.com
Coppes Electronics

RACAL-DANA 9009N automatic AM/FM
modulation meter. Automatically tunes from
8 to 1500MHz. FM deviation is from 1.5 to
150KHz in 7 ranges. AM modulation is from 0
to 100% in 5 ranges. Sensitivity is from 40
mV to 7V. Small unit like the Marconi TF
2304. Excellent, with manual. $365 ppd
CONUS. Quantities available. Brian Kent
(Kentronix), PO Box 2444, Farmingdale, NJ
07727. 908-681-3229, 908-681-3312 FAX, E-
Mail: brian @kentronix.com

St

HP 8640B-323 signal generator. .5 to
550MHz. -137 to +20 dBm. AM/FM/pulse. 6-
digit readout. $900. Systron-Donner 6245A
18GHz microwave counter. Calibrated.
$1,500. FE-1000Q portable 5, 1, .1MHz fre-
quency standard. <2x10'/day $500.
Wavetek 3000-200 $850. Gould 32 channel
K100-D logic analyzer $500. HP 8601A
sweeper $400. Gary N6ZD. 408-385-0301.
VISA & MASTERCARD. HTTP://WWW.
TECH-SERVICES.COM for photos & 13
page “list” plus information.

WE PAY TOP DOLLAR for your used test
equipment. Fax us 732-280-0111 or phone
us 1-800-435-1516.

RF WATTMETER: B&W 334-A includes 1KW
dummy load $79; Heath IG5206 video align-
ment gen. $39; Shallco T-693 precision audio
attenuator $99; Vector WR-50C signal gen.
$69; Beckman Scopemate Il $129; Tek 1230
logic analyzer $490. Synergetics Surplus,
3860 West First Street, Box 809, Thatcher,
AZ 85552. 520-428-4073. synergetics @tina
ja.com VISA/MC.

HP 4328A milliohmmeter w/surface probes
$325, Fluke 1900A $75. Four Designs Co.
360-887-1555, FAX 360-887-1549

SELL: RACAL Dana 9922 3GHz counter,
$600; HP 5340A Opt. 1, $1,500; Tektronix
7512, S52, S6, 7623, TDR, $2,000; HP
8601A sweeper .4-110 MHz, $500; HP 141T,
8552B, 8553B, $1,500; HP 141T, 85528,
8555A, $2,000; HP 8683B sig. gen. 2.3-6.5
GHz, $2,500; HP 8616A sig. gen. 1.8-4.5
GHz, $650; HP 8709A synchronizer, $200;
HP 7550A plotter $400; HP 934A harmonic
mixer, $50; Tektronix PG-508, pulse gen.
$400. A-Comm Electronics 303-290-8012.




Value And Selection From One Source...

Pricas effective July 1
thrnugh Aug. 15, 1997

CM ELECTRONICS

A)
o CORP.

AR-146
2 Meter Ham
Transceiver

" Features 50 watt
output, CTCSS
encode and
decode, DTMF paging. DTMF decode and display. 40
menmories store any frequency, offset or CTCSS tones.
Order #

111-5000

(ea.)
$279.00

r‘\ Stereo Tube Amplifier Kits from

V. A L Valve Audio Lab
Combines time proven vacuum tube design, state of
the art passive components and your own hand
craftsmanship to provide the ultimate sound
performance for the dollar. Assembly easily completed
in two evenings. Requires advanced kit building ability.

Order # Model (eqa.)

50-2425 VAA-100 40W/Channel $299.00
Ampilifier

50-2435 VAA-L1 Line Drive Preamp  169.00

Miniature
Replacement
Speakers
Alinco magnet speakers commonly used in portable
radios, fape recorders or projects. All have 8ohm coil
and alinco magnets. Many other sizes and ferrite
magnet versions available.

Order # Size (ea.)
52-085 1% $1.59
52-095 2 1.59
52-105 2" 1.69
52-115 3" 1.89
52-120 3% 2.29

2 Amp Multi-Voitage

Power Supply

Rotary switch selects 3, 4%, 6, 7%, 9
and 12 volts. Ideal for use with
projects or as a battery eliminator.
Order # (eqa.)

$16.95

28-2200

Complete kit has all you
need to create an efficient
low cost two-way speaker
system in your own cabinet.
Includes 6" long throw
woofer, 1" tweeter and
terminal cup with attached

Order # (ea.)

crossover. 60W RMS capacity.

58-1655 $9.44

"

Ideal for the professional or
hobbyist. Contains ten each
of the following types: 1N4002F,
1N4004F, 1N4006F, 1N4OO7F,
1N5401, TN5404, IN5407G,
1N5408, 6A10, 6A40, 6A80 and
6A100. Chart in lid also shows
specifications and re-order
numbers.

Order # (kit)

102-026 $19.95

TENMA'

Universal
Test System
Ideal for the
classroom or
test bench.
Combines four

of the most commonly used pieces of test equipment.

Triple output power supply, 3% digit DMM with
bargraph, 2MHz sweep function generator and 1GHz
frequency counter.

(ea.)

Order #
$549.00

CCD Board Camera

%" format CCD camera has built-in
electronic iris. Great for CCTV,
surveillance or ATV use. Self
contained board measures only

. Pre—assembled boards

equire 12~24VDC and

. provide 1~20W RMS.
They can be

_ incorporated into

* existing components,

speaker enclosures or a variety of other places.

Frequency response 30Hz~18KHz.

2"x 2" x #". Requires 12VDC.
Order # (eqa.)
82-1005 $129.00

amplifying application.

Order # Output (eqa.)
HK00028 w $7.34
HK00029 5w 13.60
HK00030 15W 22.00
HKO00031 20w 24.10

Hole Cutter with ‘
Adjustable Radius Blade - -
Great for speaker mounting. Cuts &g
1%4"~7%" holes in plywood, plaster
board and acrylic sheet up to 1%"
thick. Also cuts aluminum, brass
and metal sheets up to .04" thick. Base keeps bit
perpendicular to cutting surface and cowl collects
debris when ceiling cutting.
Order #

(ea.)

22-1625

| De

Desigﬁ bondpcss, vented, passive radiator and closed

box speaker enclosures. Contains database of over

1,300 woofers including all MCM Audio Select models.

Others can be added. Provides frequency plots from

many popular measurement systems including IMP,

LMS, MLSSA, and TFE-20. Requires MS Windows.
(ea.)

$99.95

Order #
81-2235 $99.95

MCM ELECTRONICS®

650 CONGRESS PARK DR.
CENTERVILLE, OH 454589
A PREMIER FARNELL Company

Write in 141 on Reader Service Card.

Security Bit Drivers

Necessary when removing tamper
proof screws found in many items
including Nintendo and Sega video
game units and cariridges. Fits in
any standard %" driver.

22-1145

Order#  Size (ea.)
221145 3.8mm  $3.49
21150 221150  4.5mm 3.49

Speaker
Repair Kits .
An ideal alternative to replacing expensive or “no
longer available” speaker drivers. You can now repair
your existing woofer by replacing its rotted or
damaged foam surround and dust cap. Surrounds
and dust caps sold in pairs. All kits include specially
formulated adhesive.

Order # Description (kit)
50-2726 *6%" kit $15.95
50-2731 8" kit 17.95
50-2736 10" kit - 18.95
50-2741 12" kit 19.55
50-2746 15" kit 20.95
50-2751 2%" dust caps 2.09
50-2756 3%" dust caps 229
50-2761 44" dust caps 2.49
NTSC/PAL Video

System Convertor
Ideal when overseas TVs
or VCRs are to be
connected with U.S.
models. Connects between VCR video line out and TV
video line in. Requires television with vertical hold
control. Includes 120/240V switchable AC adaptor.

Order # Type (ea.)

32-5160 NTSC to PAL $99.95

32-5165 PAL to NTSC 99.99
RF Demodulator
Provides exact opposite
function of standard RF

modulator. Converts
channel 3/4 signal to
baseband audio and
video. Useful in many of
today’s home theater
applications.

(ea.)

$49.95

Announcing!
MCM Electronics is now
ISO 9002 Certified.

Certificate No. RS#35690

For complete information on the
items listed, or a free catalog, Call..

1-800-543-4330

www.mcmelectronics.com

SOURCE CODE: NVM13

Nuts & Volts Magazine/July 1997 41



JULY 199

PA - DILLSBURG - Hamfest. Monagahan Fire Hall,
245 W. Siddonsburg Rd. Tom Hale WU3X,
717-232-6087

FL - ST. PETERSBURG - ComputerBlast '97. The
Coliseum. Computerfest Productions, 813-319-8508

CA - DALY CITY - Computer Show. Cow Palace,
Gate #5, Geneva & Santos. Robert Austin Corp.
1-800-243-7041, http://www.robertaustin.com

CA - SANTEE - ARC of El Cajon Ham, Computer &
Electronic Swapmeet. Santee Drive-in. 619-561-0052
MA - WEST SPRINGFIELD - Computer Show.
Eastern States Expo. Center. 9:30am-4pm.
MarketPro 201-825-2229

NC - SALISBURY - Firecracker Hamfest. Salisbury
Civic Center. 8am-1pm. Walter Bastow N4KVF
704-279-3391

VA - NORFOLK - Computer Show. Norfolk Scope.
MarketPro 301-984-0880

NY - WHITE PLAINS - Computer Fair. Westchester
Co. Center. 9:30am-4pm. MarketPro 201-825-2229
MD - TIMONIUM - Computer Show. MD State
Fairgrounds. MarketPro 301-984-0880

CA - LIVERMORE - Swapmeet. Las Positas College.
Noel Anklam 510-447-3857

OH - DAYTON - Computer Show. Montgomery Co.
Fairgrounds. MarketPro 301-984-0880

OH - LISBON - Hamfest. Columbiana Co.
Fairgrounds. 8am-3pm. Dick Sisley K8JKB
330-385-1245

MI - LANSING - Super Computer Sales. Holiday Inn
South Convention Center, 6820 S. Cedar St. 10am-
4pm. Computers & You 313-283-1754

PA - LEHMAN - Hamfest & Computerfest. Luzerne
Co. Fairgrounds, Rte. 118. Bob WB3FAA,
717-288-3532

VA - HAMPTON - Computer Show. Hampton
Coliseum. MarketPro 301-984-0880

IA - IOWA CITY - Hamfest. Jon Poulton WOCK,
319-354-1735

MI - LANSING - Antique Radio Extravaganza '97.
Holiday Inn South Convention Center. 517-349-7187
NV - LAS VEGAS - DEF CON V Convention.
Aladdin Hotel & Casino. 206-790-3628

CANADA - PRINCE EDWARD ISLAND -
SUMMERSIDE- Hamfest. Lloyd Cannon VY2CQ,
902-436-9078

CA - FONTANA - Inland Empire ARC Amat:

atténdees. A street address for UPS ;s' requrre_d
‘While we strive fol accufacy in our calendar,

for mﬁr cance Jamns

FL - FORT MYERS - Computer Show. Harborside
Convention Center. MarketPro 301-984-0880

GA - KENNESAW - Computer Show. I-75 Exit 116,
go W. on Barrett Pkwy. to Hwy. 41, turn right, go to
2nd traffic light; we're on the right next to
“Cowboys.” GA Mountain Productions 706-838-4827
IN - INDIANAPOLIS - Central Division Convention.
Rick Ogan NOLRR, 317-257-4050

KY - LOUISVILLE - Computer Show. Kentucky Fair
& Expo Center. MarketPro 301-984-0880

MO - ST. CHARLES - Computer Show & Sale. St.
Charles Exposition Hall, St. Charles Center, I-70 &
5th St. Sat: 10am<4pm, Sun: 11am-3pm. Computer
Central Shows 888-296-6066

NC - WINSTON-SALEM - Computer Show.
Lawrence Joel Coliseum. 9:30am-4pm. MarketPro
201-825-2229

IL - SUGAR GROVE - Hamfest. Waubonsee
Community College, Rte. 47 at Harter Rd. Diana
Skube 630-293-7485.

MA - SWANSEA - Computer Show. Venus Demilo.
Northern Computer Shows 508-744-8440

MD - UPPER MARLBORO - Computer Show. The
Show Place Arena. MarketPro 301-984-0880

MI - DEARBORN - Super Computer Sales. Dearborn
Civic Center, 15801 Michigan Ave. 10am-4pm.
Computers & You 313-283-1754

NJ - PARSIPPANY - Computer Show. Parsippany
Hilton. 9:30am-4pm. MarketPro 201-825-2229

NY - ALEXANDER - ARRL Hamfest. Don Partis
WA2ALIV, 716-343-4484

NY - ROCHESTER - Computer Show. The Dome
Center. 9:30am-4pm. MarketPro 201-825-2229

OH - BOWLING GREEN - Ham-A-Rama &
Computer Show. Wood Co. Fairgrounds. 8am-1pm.
Larry Reitz WABCWD, 419-372-2936

PA - GREENSBURG - Computer Show. Greengate
Mall Expo Center. MarketPro 301-984-0880

PA - KIMBERTON - Valley Forge Hamfest. Fire Co.

Radio & Electronics Swapmeet. A B Miller High
School. Bill 909-822-4138 eves

CA - OAKLAND - Computer Show. Oakland

ion Center, Broad! @ 10th St.
1-800-243-7041 http://www.robertaustin.com

CO - GLENWOOD SPRINGS - Hamfest. Chuck
Kimball NONHJ, 970-945-6778

MI - FLINT - Super Computer Sales. IMA Arena,
3501 Lapeer Rd. 10am-3pm. Computers & You
313-283-1754 e

MI - PETOSKEY - Hamfest. Jim KC8FFS,
616-537-2422

NC - SPRUCE PINE - ARRL Hamfest. Byrne Tinney
KT4CA, 704-688-3942, http://www.m-y.net

NY - BUFFALO - Computer Show. Hamburg
Fairgrounds. 9:30am-4pm. MarketPro 201-825-2229
NY - OLD WESTBURY - Computer Show. SUNY Old
Westbury. 9:30am-4pm. MarketPro 201-825-2229
NY - POUGHKEEPSIE - Computer Show. Mid-
Hudson Civic Center. 9:30am-4pm. MarketPro
201-825-2229

OH - ST. CLAIRSVILLE - Computer Show. Ohio
Valley Mall. MarketPro 301-984-0880

OK - ALTUS - ARRL Hamfest. Ron Hughes KB5UVC,
405-482-7994, E-Mail: KB5UVC@intplsrv.net

PA - LEBANON - Computer Show. Lebanon Valley
Expo Center. MarketPro 301-984-0880

TX - TEXAS CITY - Hamfest. Garth Crowe N7XKT,
E-Mail: flamejumper@sat.net

VA - CHANTILLY - Computer Show. Capital Expo
Center. MarketPro 301-984-0880

WI - EAU CLAIRE - ARRL Hamfest. Carol Ceraso
NITUA, 715-723-9205

WI - OAK CREEK - Swapfest '97. American Legion
_ Post 434, Robert Kastelic WBITIK, 414-762-3235
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Fairg ds, Rte. 113, S. of the intersection w/Rte.
23. Bob Haase W3SA, 610-293-1919

PA - PITTSBURGH - Hamfest. Northland Public
Library, 300 Cumberiand Rd. 8am-3pm. Bob Ferrey,
Jr. N3DOK 412-367-2393, E-Mail: bferrey@nauti
com.net

PA - YORK - Computer Show. Holiday Inn Holidome
& Conf Center. 9:30am-4pm. MarketPro
301-984-0880

MT - EAST GLACIER - State Convention. Edith Van
Schaick VEGEDY, 403-293-8920

CA - SANTEE - ARC of El Cajon Ham, Computer &
Electronic Swapmeet. Santee Drive-in. 619-561-0052
GA - MARIETTA - Computer Show. Cobb Co. Civic
Center. MarketPro 301-984-0880

LA - LEESVILLE - Hamfest. Jeff Shifflet KC5GVS,
318-239-9724

MA - HYANNIS - Computer Show. Tara Hyannis
Hotel. Northern Computer Shows 508-744-8440

ME - CLINTON - ARRL Hamfest. Tom Clay KD1KE,
207-382-6000

MI - LIVONIA - Super Computer Sales. Livonia Elks
Lodge Hall, 31117 Plymouth Rd. 10am-3pm.
Computers & You 313-283-1754

NH - NASHUA - Electronic Fleamart. Res. Ctr.
Church. 617-923-2665

NY - FRANKFORT - ARRL Hamfest. Bob Decker
AA2Cd, 315-797-6614

OH - TOLEDO - Computer Show. SeaGate

Cc ion Center. MarketPro 301-984-0880

OH - WELLINGTON - ARRL Hamfest. Lorain Co.
Fairgrounds. 8am-3pm. John Schaaf KCBAOX,

216-323-0081

OR - NORTH BEND - ARRL Hamfest. North Bend
Junior High School, near Pony Village Mall. 9am-
3pm. Hugh MacDonald N7OKM, 541-347-7019
PA - BEACH HAVEN - ARRL Hamfest. Charles
Hooker AD3L, 717-864-2571

TN - CLEVELAND - Hamfest. David Evans
WDA4EZC, 423-472-1421

TN - CROSSVILLE - ARRL Hamfest. Nick Smith
WA4GKM 615-484-8220

VA - ANNANDALE - Computer Show. Northern
Virginia Community College. MarketPro
301-984-0880

FL - WEST PALM BEACH - Computer Show. South
Florida Fairgrounds. MarketPro 301-984-0880

NC - CHARLOTTE - Computer Show. The
Merchandise Mart. 9:30am-4pm. MarketPro
201-825-2229

NY - STONY BROOK - Computer Show. SUNY
Stony Brook. 9:30am-4pm. MarketPro 201-825-2229
PA - HARRISBURG - Computer Show. Farm Show
Complex. MarketPro 301-984-0880

TN - NASHVILLE - Computer Show. Tennessee
State Fairgrounds. MarketPro 301-984-0880

GA - NORCROSS - Computer Show. North Atlanta
Trade Center. MarketPro 301-984-0880
IN - FORT WAYNE - Computer Show. Memorial
Coliseum. MarketPro 301-984-0880
MA - CAMBRIDGE - Flea Market. Kendall Square
area. 9am-2pm. MIT. Nick Alternburnd 617-253-3776
MD - BRUNSWICK - Sweatfest '97. MARC Train
Station. 301-416-8447 Box #109, Web: http://mem
bers.aol.com/madraclub
MD - FREDERICK - Computer Show. Frederick
Fairgrounds. MarketPro 301-984-0880
MI - FLINT - Computer Show. Holiday Inn, Gateway
Centre, US 23 @ Hill Rd. Exit. Five Star Productions
810-890-0988
MI - MADISON HEIGHTS - Super Computer Sales.
UF&CW Hall, 876 Horace Brown Dr. 10am-4pm.
Computers & You 313-283-1754
MO - WASHINGTON - ARRL Hamfest. Dave Neal
NOPNG, 314-458-3254
NH - NASHUA - Computer Show. Sheraton Tara
Hotel. Northern Computer Shows 508-744-8440
NJ - AUGUSTA - Hamfest. Sussex Co. Fairgrounds,
Plains Rd. off Rte. 206. Dan Carter N2ERH, 201-948-
6999. http://www.planet.net/scarc/fest
NY - LONG ISLAND - Electronics/Ham Radio Flea
Market. Bald Hill Cultural Center. Neil Heft KC2KY,
516-737-0019. E-Mail: n2mdq@Ii.net
OH - VAN WERT - Hamfest. Van Wert Co.
Fairgrounds, US 127 South. Bob Barnes WD8LPY
419-238-1877

’A - HOMER CITY - ARRL Hamfest. Elmer Sorisio
KB3WG, 412-463-1314
PA - INDIANA - Computer/Ham Radio Fair. Red
Barn Sportsman Club near Homer City. 8am-3pm.
Elmer Sorisio 412-692-8090, 412-463-1314

AR - HOT SPRINGS - Central States VHF
Conference. Clarian Resort on the Lake. Gary Gerber
KBOHH, 316-842-5079

FL - MILTON - ARRL Hamfest. Mark McAnally
KE4QKN, 904-626-7686

OK - OKLAHOMA CITY - Ham Holidays '97.
Oklahoma State Fair Park, Hobbies, Arts & Crafts
Bldg., intersection 140 & 1-44. Fri: 5pm-8pm, Sat:
B8am-5pm. CORA Web site: www.geocities.com/heart
land/7332 E-Mail: n1lpn@swbell.net

AZ - FLAGSTAFF - State Convention. John Lanza

KC7IM, 602-440-2039, E-Mail: arcathill@aol.com
CANADA - BRITISH COLUMBIA - RICHMOND -
Hamfest. Allan Buckshon VE7SZ, E-Mail:
abucksho@direct.ca

CANADA - SASKATCHEWAN - REGINA -
Hamfest. Doug Richardson VESCMA 306-789-2254
MI - MT. CLEMENS - Computer & Technology
Show. Gibraltar Trade Center, 237 N. River Rd.
810-465-6440

CA - DALY CITY - Computer Show. Cow Palace,
Gate #5, Geneva & Santos. Robert Austin Corp.
1-800-243-7041, http://www.robertaustin.com

IL - PECATONICA - Hamfest & Computer Fair.
Winnebago Co. Fairgrounds. Marsha Plasters
KBONGN, 815-399-9233, E-Mail: wadSffil@aol.com
IN - INDIANAPOLIS - AGI Computer Fair.
Indianapolis Events Center. 3655 E. Raymond St.
10am-4pm. 317-299-8827

MD - NEW CARROLLTON - Computer Show.
R: da C & Exhibi Center. MarketPro
301-984-0880

- MI - TAYLOR - Super Computer Sales. Democratic

Club Hall, 23400 Wick Rd. 10am-3pm. Computers &
You 313-283-1754

NC - WAYNESVILLE - Hamfest. Haywood County
Fairgrounds, off Exit 24 on 1-40. 8am-4pm. Tommy
Queen K4BNP, 704-258-2639

NJ - PENNSAUKEN - Computer Show. S. Jersey
Expo Center. 10am-4pm. KGP Productions
1-800-631-0062

PA - NESCOPECK - ARRL Hamfest. Richard
Conklin WC3H, 717-387-6759, E-Mail: tattoo@ptd.net
8C - GREENVILLE - Computer Show. Palmetto
Expo. Center. 9:30am-4pm. MarketPro 201-825-2229

FL - ORLANDO - Computer Show. Central Florida
Fairgrounds. MarketPro 301-984-0880

PA - ALLENTOWN - Computer Show. Allentown
Fairgrounds. MarketPro 301-984-0880

PA - KING OF PRUSSIA - Computer Show. Valley
Forge Convention Center. MarketPro 301-984-0880
PA - MONROEVILLE - Computer Show. Pittsburgh
Expo Mart. MarketPro 301-984-0880

TN - MEMPHIS - Computer Show. Mid-South
Fairgrounds Complex. MarketPro 301-984-0880
WV - CHARLESTON - Computer Show. Charleston
Civic Center. MarketPro 301-984-0880

CA - SANTA ANA - Swapmeet. ACP parking lot.
Mary Russo 714-558-8813

IL - GLEN ELLYN - Computer Show & Sale. College
of DuPage. Main Arena of Phys Ed Bldg. Corner of
Park Blvd. & College Rd. 9:30am-3pm. Computer
Central Shows 847-940-7547

IN - FORT WAYNE - AGl Computer Fair. Ramada
Inn, exit 105A/Jct. SR14 at 1-69. 10am-3pm.
317-299-8827

MD - TIMONIUM - Hamfest & Computerfest.
Timonium Fairgrounds, York Rd. off 695, 1-83.
BRATS, 410-467-4634. http://www.smart.net/~brats
MI - GRAND RAPIDS - Super Computer Sales.
Crowne Plaza, 5700 28th Street SE. 10am-4pm.
Computers & You 313-283-1754

NC - ASHEVILLE - Computer Show. Asheville Civic
Center. 9:30am-<4pm. MarketPro 201-825-2229

NH - PORTSMOUTH - Computer Show. Frank
Jones Center. Northern Computer Shows
508-744-8440

NJ - SOMERSET - Computer Show. Garden State
Exhibit Center. 9:30am-4pm. MarketPro
201-825-2229

VA - MANASSAS - Computer Show. Manassas
Fairgrounds. MarketPro 301-984-0880

WI - RACINE - ARRL Swapfest. South Hills Country
Club, 1-94 E. Frontage Road between Hwy. 20 & Cty.



Rd. K. 8am-2pm. Racine Megacycle Club,
414-632-4941
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TX - AUSTIN - South Texas Section Convention. Joe
Makeever W5HS, 512-345-0800

CANADA - ST. ROMAULD - Hamfest. Francois
Berube VA2RC, 418-843-5682

GA - WATKINSVILLE - ARRL Hamfest. Rodney
Couch KE4ANM, 706-353-2773

IL - CARLINVILLE - Computer Fair/Hamfest. Moose
Lodge, on Alton Rd. 7am-Noon. Tim Jones
217-627-2355

IL - QUINCY - ARRL Hamfest. Jim Funk N9JF,
217-336-4191

MA - MARLBOROUGH - Computer Show. Royal
Plaza Trade Center. 10am-4pm. KGP Productions
1-800-631-0062

MD - UPPER MARLBORO - Computer Show. The
Show Place Arena. MarketPro 301-984-0880

MI - HOUGHTON - Hamfest. Roland Burgan KB8XI,
906-482-2403, E-Mail: rburgan@up.net

MO - SPRINGFIELD - State Convention. Karen
Thorpe NOTDW, 417-889-6775

NJ - HACKENSACK - Computer Show.
FDU/Rothman Center. 10am-4pm. KGP Productions
1-800-631-0062

OH - COLUMBUS - Hamfest. Aladdin Shrine
Facility, 3850 Stelzer Rd. 8am-3pm. Jim Morton
KB8KPJ, 614-846-7790 eves.

PA - LANCASTER - Computer Show. Holiday Inn
Lancaster Host. MarketPro 301-984-0880

TN - KNOXVILLE - Computer Show. Holiday Inn
Lancaster Host. MarketPro 301-984-0880

CA - EUREKA - Hamfest. Redwood Acres
Fairgrounds. Sat: 9am-5pm, Sun: 9am-3pm. Wayne
Carlson KF6AAP 707-668-4396

CA - OAKLAND - Computer Show. Oakland

Cc ion Center, Broad @ 10th St.
1-800-243-7041 http://www.robertaustin.com

CA - SANTEE - ARC of El Cajon Ham, Computer &
Electronic Swapmeet. Santee Drive-in. 619-561-0052
FL .- FORT LAUDERDALE - Computer Show. War
Memorial Auditorium. MarketPro 301-984-0880

FL - JACKSONVILLE - ARRL National

C /A Radio & C Show. Prime
Osborn Convention Center. Karl Hassler
904-268-2302

KY - LOUISVILLE - Computer Show. KY Fair &
Expo Center. MarketPro 301-984-0880

NC - HIGH POINT - Hamfest. National Guard
Armory. 8am-3pm. 910-887-3039

NY - AUBURN - Hamfest. Weedsport
Speedway/Fairgrounds, Rte. 31. Ken Johnson
N2TRP 315-258-0169

NY - WHITE PLAINS - Computer Show. Westchester
Co. Center. 9:30am-4pm. MarketPro 201-825-2229
TN - KNOXVILLE - Computer Show. Kerbella Shrine.
MarketPro 301-984-0880

WA - SPOKANE - Eastern Washington Section
Convention. University High School, 10212 E. Sth
Ave. Sat: 9am-5pm, Sun: 8am-Noon. Carl Ray
N7HKF, 509-487-4940

CA - LIVERMORE - Swapmeet. Las Positas College.
Noel Anklam 510-447-3857

IA - AMANA - Hamfest. Wayne Kolosik KIOFE, 319-
393-4224, E-Mail: kiOfe@usa.net

IL - PEOTONE - Hamfest. Will Co. Fairgrounds.

6am-3pm. Dave Brasel NFON 708-448-0580

IN - ANGOLA - Hamfest. Sharon Brown WD9DSP,
219-475-5897, E-Mail: wnbrown@dmci.net

ME - BRUNSWICK - Computer Show. Atruim Hotel
& OTB. Northern Computer Shows'508-744-8440
MI - PORT HURON - ARRL Hamfest. Robert Herbert
KBB8WMW, 810-364-7874

OH - RANDOLPH - Hamfair. Portage Co.
Fairgrounds. 8am-4pm. Joanne Solak KJ30,
330-274-8240

PA - APOLLO - ARRL Hamfest. Bob Livrone N3WAV,
412-339-9607

PA - NORTH WASHINGTON - Hamfest. Washington
Twp. Firehall. Bob Reihms N3NOS, 412-727-2194
after 6pm EST

PA - WILKES BARRE - Computer Show. Genetti's
Best Western. MarketPro 301-984-0880

VA - BERRYVILLE - Hamfest & Computer Show.
Clarke Co. Ruritan Fairgrounds. Irv Barb W4DHU,
540-955-1745

VA - CHANTILLY - Computer Show. Capital Expo
Center. MarketPro 301-984-0880

WI - MARSHFIELD - Hamfest. Guy Boucher KF9XX,
715-384-4323

: b

MI - TAYLOR - Computer & Technology Show.
Gibraltar Trade Center, 15525 Racho Rd.
313—287 2000

CA - FONTANA - Inland Empire ARC Amateur
Radio & Electronics Swapmeet. A B Miller High
School. Bill 909-822-4138 eves.

IN - VALPARAISO - ARRL Hamfest. Rich Ard
N9QLQ, 219-762-0484

NH - SEABROOK - Computer Show. Seabrook
Greyhound Park. Northern Computer Shows
508-744-8440

NY - DRYDEN - ARRL Hamfest. Ross Boyer N2ISU,
607-844-4302, E-Mail: rmb3@cornell.edu

PA - ERIE - Computer Show. Erie Civic Center.
MarketPro 301-984-0880

PA - FORT WASHINGTON - Computer Show. Ft.
Washington Expo Center. 10am-4pm. KGP
Productions 1-800-631-0062

PA - LEWISTOWN - Hamfest. Decatur FC grounds.
8am-2pm. 717-242-1882

VA - NORFOLK - Computer Show. Norfolk Scope.
MarketPro 301-984-0880

WA - TACOMA - Electronics Fleamarket. Charles
Wright Academy, 7723 Chambers Creek Rd. West.
9am-3pm. Alan Hughes KE7SVU, 206-840-4947
WI - BARABOO - ARRL Hamfest. Bill Hommel
KA9QFJ, 608-356-8571, E-Mail: billh@baraboo.com
WV - HUNTINGTON - Hamfest & Computer Show.
Veteran’s Memorial Field House, 2590 5th Ave.
8:30am-2pm. Georgia Overby KABQME,
304-522-1811

FL - MIAMI - Computer Show. Dade Co. Fair &
Expo. MarketPro 301-984-0880

GA - KENNESAW - Computer Show. I-75 Exit 116,
go W. on Barrett Pkwy. to Hwy. 41, turn right, go to
2nd traffic light; we're on the right next to
“Cowboys.” GA Mountain Productions 706-838-4827
MD - PIKESVILLE - Computer Show. Pikesville
Armory. MarketPro 301-984-0880

NJ - SECAUCUS - Computer Show. Meadowlands
Expo. Center. 9:30am-4pm. MarketPro 201-825-2229
TN - CHATTANOOGA - Computer Show. Holiday
Inn Chattanooga Choo Choo. MarketPro
301-984-0880

IL - STICKNEY - ARRL Hamfest. Hawthorne Race

Molron

PO Box 2748

http://www.motron.com

TM- 16A DTMF & Rotary Decoder

310 Garfield St Suite 4
ElecTrRONICS €ugene, Oregon 97402

Tone-Master™ TM-16a & TM-16a Plus

Decode and display DTMF from nearly any
audio source; scanner, tape recorder, etc. And
¥ now decode and display either DTMF or Rotary
® digite from a telephone. TM-16a PLUS with RS-232
¥ eerial output includes both Logger™ Software and
new Tonelog™ for Windows, for optional automatic date/time/number
logging using your IBM Compatible COMPULEY. o s spaccations susect v change wthout notis.
$179.00  TM-16A Plus with R5-232 output
Visa, MasterCard, American Express, Discover and Government Purchase Orders accepted.
Minimum Government Purchase Order: $99
COD $5 (Cash or Money Order only)
S/H: $8 USA; $11 Canada; $16 Foreign

Info: (541) 687-2118 Orders: (800) 338-9058 Fax: (541)687 2492

DIMF & Rorary

Test DecodeRrs

$249.00

Course, 3500 S. Cicero Ave. 8am-2pm. Ed Weinstein

WD9AYR, 630-985-9256

KY - FRANKFORT - ARRL Hamfest. Bill DeVore

N4DIT, 606-273-8345

MA - FALL RIVER - Computer Show. White's of

Westport. Northern Computer Shows 508-744-8440

Ml - JACKSON - Hamfest & Computer Show.

Jackson Community College. Terry Osborn K8SMC,

517-784-2398

OH - NILES - Computer Show. Eastwood Expo

Center. MarketPro 301-984-0880

OH - PAULDING - Hamfest. Paulding Co.

Fairgrounds, Fairgrounds Rd. Jerry KBSBMAF,

419-399-4507 or E-Mail: jirhod@Bright.net

OR - REDMOND - ARRL Hamfest. Bill Sawders

K7ZM, 541-389-6258

VA - HAMPTON - Computer Show. Hampton
301-984-01

CA - DALY CITY - Computer Show. Cow Palace,
Gate #5, Geneva & Santos. Robert Austin Corp.
1-800-243-7041, http://www.robertaustin.com

CA - SANTEE - ARC of El Cajon Ham, Computer &
Electronic Swapmeet. Santee Drive-in. 619-561-0052
IN - WARSAW - Hamfest. New Kosciusko Co.
Amateur Radio Center. 8am-2pm. Loren Melton
WBSOST, 219-858-9374 eves.

MA - METHUEN - Computer Show. Valley Expo
Center. 10am-4pm. KGP Productions 1-800-631-0062
NY - POUGHKEEPSIE - Computer Show. Mid-
Hudson Civic Center. 9:30am-4pm. MarketPro
201-825-2229

VA - ANNANDALE - Computer Show. Northern VA
Community College. MarketPro 301-984-0880

VA - RICHMOND - Computer Show. The Showplace.
MarketPro 301-984-0880

VA - ROANOKE - ARRL Hamfest & Computer Show.
Exhibit Hall, Roanoke Civic Center. 9am-5pm. Terry
AE4EW, 540-890-6782, E-Mail:
aedew@ix.netcom.com

WA - LONGVIEW - Ham Radio, Computer, &
Electronic Equipment Swap Meet. Cowlitz Co. Expo
Center. 9am-3pm. Bob Morehouse KB7ADO, 360-
4256076

AL - HUNTSVILLE - Hamfest. Von Braun Civic
Center. Art Davis WB4KKA, 205-883-0477
FL - TAMPA - Computer Show. State Fairgrounds.
MarketPro 301-984-0880
OH - TOLEDO - Computer Show. Masonic Great
Hall. MarketPro 301-984-0880
PA - HARRISBURG - Computer Show. Farm Show
Complex. MarketPro 301-984-0880
PA - YORK - Hamfest & Computer Show. York

i 7-764-8193

CA - GOLETA - ARRL Hamfest. Alan Soenke
WABVNN, 805-967-1772

CO - GOLDEN - State Convention. Guy Reed W5GR,
303-674-5389

DE - GEORGETOWN - Delmarva Hamfest. Delaware
Technical and Community College, Rte. 18. 8am-
2pm. Thomas McDugall N3JRB, 302-856-2938

IN - LAFAYETTE - Hamfest/Electronic Flea Market.
Tippecanoe Co. Fairgrounds. James Canarecci
WASTGO, 765-474-6570

KS - SALINA - ARRL Hamfest. Ron Tremblay
WAOPSF, 913-827-8149

MA - CAMBRIDGE - Flea Market. Kendall Square
area. 9am-2pm. MIT. Nick Alternburnd 617-253-3776
MD - NEW CARROLLTON - Computer Show.
Ramada Conference & Exhibition Center. MarketPro
301-984-0880

MI - FLINT - Computer Show. Holiday Inn, Gateway

Write in 38 on Reader Service Card.

Centre, US 23 @ Hill Rd. Exit. Five Star Productions

810-890-0988

NH - MANCHESTER - Computer Show. Center of

NH Expo Complex @ Holiday Inn. Northern

Computer Shows 508-744-8440

NJ - FAIRFIELD - Computer Show. Fairfield

Radisson. 9:30am-4pm. MarketPro 201-825-2229

OH - BROADWAY - ARRL Hamfest. Gene Moore

NB8YRF, 513-246-5943

OH - WARREN - ARRL Hamfest. Kent State

University, Trumbull Branch. Al Van Slyke N8IKX,

330-889-3378

VA - ROANOKE - Computer Show. Roanoke Civic
880

LA NEW ORLEANS - ln!emanonal DX Convention.
Silvano Amenta KB5GL, 5044546184

MI - MT. CLEMENS - Computer & Technology
Show. Gibraltar Trade Center, 237 N. River Rd.
8104656440

ND - BISMARCK - Dakota Division Convention. Tim

Rasset NOSDB, 701-663-6620

CA - OAKLAND - Computer Show. Oakland
Convention Center, Broadway @ 10th St.
1-800-243-7041 http://www.robertaustin.com
IN - INDIANAPOLIS - AGI Computer Fair.
Indianapolis Events Center. 3655 E. Raymond St.
10am-4pm. 317-299-8827
MA - BOXBOROUGH - Computer Show. Holiday
Inn. Northern Computer Shows 508-744-8440
NJ - BRIDGEWATER - Hamfest. Somerset Co. 4H
Center, Milltown Rd. 8am-1pm. Pat N2CQM,
908-873-3394, E-Mail: M_Haas@msn.com
NY BUFFALO - Computer Show. The Hamburg

ds. 9:30am-4pm. ro 201-825-2229
NY CHAFFEE ARRL Hamfest. Manion Park. 7am-
3pm. Michael Wrona KB2TDN, 716-675-2071
WI - SUGAR CAMP - Hamfest. Sugar Camp Town
Hall. Mary Berger NS9Q, 715-362-9296 -
WYV - WESTON - State Convention. Dave Ramezan
KABZXP, 304-462-7560

CO - WOODLAND PARK - Hamfest. Colorado Lions
campgrounds. Don AAONW, 719-687-3692

FL - MELBOURNE - Computer Show. Melbourne
Auditorium. MarketPro 301-984-0880

FL - ORLANDO - Computer Show. Central FL
Fairgrounds. MarketPro 301-984-0880

NJ - EDISON - Computer Show. NJ Convention
Center, Raritan Center. 10am-4pm. KGP Productions
1-800-631-0062

OH - DAYTON - Computerfest®. HARA Arena,
1001 Shiloh Springs Rd. Sat: 9am-6pm, Sun: 10am-
4pm. Dayton Microcomputer Assoc., Inc. 937-
22CFEST

PA - KING OF PRUSSIA - Computer Show. Valley
Forge Convention Center. MarketPro 301-984-0880
PA - MONROEVILLE - Computer Show. Pittsburgh
Expo Mart. MarketPro 301-984-0880

TN - NASHVILLE - Computer Show. National Guard
Armory. MarketPro 301-984-0880

VA - VlRGlNlA BEACH - Computer Show. Virginia
301 984—0880

CT - ENFIELD - VHF-UHF Conference Swap ’n Sell.
Mark Casey N1LZC, 413-566-2445

IL - DANVILLE - ARRL Hamfest. Gary S. Denison
KA9SKS, 217-759-7389

IL - WOODSTOCK - Hamfest. Bob Grosse N9KXG,

Continued on page 108
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. YOUR MIDWEST PANASONIC

CONVERTER WHOLESALER

10 PC 20 PC 50PC
TZPC1453G2 $63- $61- $59-

“Top of the line converter” featuring sleep timer, parental lock,
standard/HRC switchable, last channel recall, favorite channel
memory, and 83 channel capable.

$44- $42-

TZPC1003 $49-

One of our best selling converters featuring sleep timer,
parental lock, last channel recall, favorite channel memory, and

80 channel capability.
TZPC175DG2 $89- $85- $82-

Our “Top of the line” converter with volume control. Featuring
sleep timer standard/HRC switchable, parental lock, last
channel recall, favorite channel memory, and 83 channel
capable.

PHONE (810) 739-2710
* Fax (810) 739-3517

SATELLITETV - HACKERS ‘BIBLE’!

e The principles of security
e Descrambler building blocks

The SECRETS are REVEALED!

5th Edition

e Smart cards, information wars & stupid mistakes
e Cracking codes (includes DirecTv source code)
e Installing and hooking up descramblers

e Video manipulative systems...and much more...

CALL 800-483-2423

European
bcrnmb!mg Systems

NEW!

Jeh Mz Ceomae

TO ORDER - Send $60 plus $4 s/h to:
Baylin Pubiications, 1905 Mariposa, Boulder, CO 80302

MASTER,VISA & AMEX /COD orders accepted

576 pages, 6” x 8-1/2"

Telephone: 303-449-4551

FAX: 303-939-8720

E-Mail: fbaylin@entertain.com

FREE CATALOG - books, videos and software

on Satellite Television, MMDS & SMATV

Write in 186 on Reader Service Card.

[ TEST EQUIPMENT cont.

e

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.

WATTMETERS URM-120, 2-1000 MHz, 10-
1000W, three couplers, meter, case, manual,
10 Ibs. $140. Add shipping. Tartan
Electronics, Box 36841, Tucson, AZ 85740-
6841, 520-577-1022.

HP 8656A signal generator w/new upgraded

“B” attenuator. 100KHz to 990MHz 8 digit
LED display resolution 10Hz AM, FM, and
DC FM modulation output range +13 to
-127dBM. HP price new $7,190. Our price
$2,295. 90 day guarantee. Call 1-800-435-
1516.

TEKTRONIX 2465 oscilloscope w/probes,
pouch, manual, good condition, $2,350.
Staco Energy Products 3PN1010 variable
transformer, input: 120VAC, output 0-120/0-
140 volts (switchable) @ 10 amps. Very good
used condition, $85. Leader LFG-1300S
sweep function generator, 2MHz w/variable
symmetry, very good condition, $225. Leeds
& Northrup 4360 precision shunt, 0.1,
15A, excellent condition $600. Gelman HV
power supply, 0-500 VDC, 125mA, dual
meters, $100. Power Designs 2K20 power
supply, 0-2000 VDC, 20mA, VG condition,
$225. General Radio 1862C megohmmeter,
500KQ-2TQ, $300. B&K Precision 2040 CB
signal generator, int/ext mod, noise gen,
step attn, etc. $250. HP 353A
attenuator/patch panel, 0-110 dB x 1 dB
steps. Matching for 135, 600, 700 ohms.
Brand new surplus! $50. 60 day guarantee.
Lehman Scientific 717-244-7540, Fax 717-
252-4266, Visa/MC.

&

f » PrRODUCT ENGINEERING

Electrical Engineering Lab

Complete On Site

5 & W B

|

|| ® REVERSE ENGINEERING

| ® FIRMWARE DEVELOPMENT

i\ ® RF Circurr DESIGN & MANUFACTURING

From Auto-Routing to CNC Routing to Electronic Assemblies. . .
Capital Electronics is Your Best Route For Printed Circuit Boards.

PRINTED CIRCUIT BOARDS
® SINGLE & DOUBLE SIDED
e MuLTI-LAYER & FLEXIBLE PCB’s
e FroM QUICK TURN PROTOYPES

TO SCHEDULED PRODUCTION RUNS

DESIGN/LAYOUT

e CAD LAYOUT SERVICES

* COMPATIBLE WITH ALMOST
ALL CAD SYSTEMS

¢ FROM SCHEMATICS OR
SampLE PCB’s

* PHOTOPLOTTING SERVICES

e 28,800 BAUDE MODEM

e FINE LINES, SMT

For Quick & Competitive Pricing or More Information,

Please Call Us Today!
303 Sherman Street * Ackley, lowa 50601
(515) 847-3888
Fax (515) 847-3889  Modem (515) 847-3890

e ELECTRICAL TESTING
¢ PrRECIOUS METAL PLATING

N PV
e MicRO CONTROLLER & EPROM HARDWARE & SOFTWARE DEVELOPMENT

ASSEMBLY SERVICES

e FAST TURN BOARD STUFFING
e WIRE HARNESSES

e WAVE SOLDERING

e ACQUISITION OF PARTS

e FINAL TESTING

e TURNKEY SERVICES

e CusToM ENCLOSURES

Internet Access:

For Automated Info Response:
3 INFO @capital-elec.com

E-Mail: Quote@capital-elec.com
Web Access: http://www.capital-elec.com

44 July 1997/Nuts & Volts Magazine

Write in 29 on Reader Service Card.



he outstanding performance of
Outbacker antennas may be attrib-
uted to basic antenna fundamentals of
a quarter wavelength radiator. While
ere may appear to be some major
mystery in how the Outbacker anten-
na is resonated for each amateur
and/or each marine band, the whip
itself is an electrical quarter wavelength long.

Tapping into the specific band points adds
loading to the physical length of the whip to achieve
quarter wavelength resonance on a shaft that is rel-
atively short.

The electrical properties of a quarter wave-
length antenna necessitate the antenna seeing a
mirror image of itself to create a ground plane.

In conventional installations to a metal

vehicle, the mirror image ground

plane becomes the metal roof
of the car or van. This &
vehicle ground plane
must appear
directly at

t he

\0"@\;\?

base
of the
antenna, and the
coax cable feeding
the antenna mount must
properly terminate the braid to
that ground plane.
For best performance, the base of the

Outbacker antenna in a mobile installation is in
line with the ground plane. This is why- it is impor-
tant to mount the Outbacker up as high on the roof
of a vehicle as possible. There are many trunk-lip
and gutterlip mounts that can adequately hold a
vehicle-mounted Outbacker in place.

For installation aboard boats, or temporary
installations in apartments, out at field day, or in
emergency situations, all Outbacker antennas will
work very well provided they are mounted over a
ground plane.

Aboard boats, the required ground plane will be
a stainless steel rail aft (on sailboats), or a stainless
steel rail on the flying bridge (on power boats) for
peak performance.

The marine Outbacker antenna may come with
a stainless steel L-bracket
specifically intended for hor-
izontal rail mounting. The
rail then becomes the
ground plane, and it won’t
be necessary to do anything
further (like running copper
screen) to improve on the
existing ground plane that is
actually your stainless steel
rail.

SAILBOATS

Mount the Outbacker
antenna on the stern rail, or
on top of any stainless steel
rail. Four feet of rail in both

N

consider the stainless steel or aluminum arch that
may support other antennas on the aft end of your
vessel. If your sailboat has absolutely no horizontal
metal structures at all, you will need to call me on
the phone so that we can discuss alternate
methods of creating a suitable ground
plane (Gordon West, 714-549-5000
M-F, 10:00 am to 4:00 pm).
On power boats, the
stainless steel rail
forward, or the

::::'; w\)
o

on the flying

bridge, make for

an easy Outbacker

installation. If you have
absolutely no stainless steel rails

on your power boat, you could even

® will go
directly into that
horizontal metal coun-

terpoise.

by Gordon West

mount

+ Aluminum rain gutter on roof
+ Metal balcony rail
» Long aluminum stepladder elevated off the

ground (horizontal)
- Metal fence top rail (super ground!)
+ Railroad tracks (only if rusty and not in use!)
- Horizontal copper water pipes
+ Swimming pool ladder
+ Aluminum diving board
+ Aluminum awning

You get the idea — if the base of the antenna is

use the aluminum channel that holds
your rub rail as a counterpoise for the
whip.

Your whip may have been shipped with a
stainless steel rail mount. This mount will
clamp onto a horizontal rail, or a vertical rail,
or could mount flush on anything metal. The
stainless steel hardware will resist corrosion.
However, you may find that the 3/8” x 24
thread stud is not stainless. You can deter-
mine this with a magnet. If that stud is non-
magnetic, the entire mount is perfectly suited
for continuous marine environments.

However, if you discover that any portion
of the mount is not stainless steel, feel free to
call me and we can locate the necessary stain-
less stud and adapter that won’t turn to rust
after a few years hanging out on your rail.

Mount the stainless steel antenna base as
indicated in these photographs. Make sure
you are on the uppermost part of the stainless
steel rail.

If you're installing the
antenna in a non-marine
installation, you will need to
locate a horizontal metal sur-
face to obtain your counter-
poise. The stainless steel rail

The Outbacker HF whip
must be mounted over a &,
stainless steel rail aboard
a boat.

The stainless

directions should cause the
antenna to resonate natural-
ly as a quarter wavelength
radiator.

If your sailboat has no
metal rail, you may wish to

steel rail mount | '
for marine
HF whip
installations.




mounted to a substantial horizontal surface area,
you will achieve a great ground plane.

The bottom of the mount will accept a common
coaxial cable PL-259 connector. The coax cable
and connector screw into the bottom, and the
Outbacker whip into the top of the 3/8” x 24 recep-
tor.

Run the coax cable over to your proposed ham
or marine SSB installation, and leave yourself a cou-
ple of extra feet in case you need to move the equip-
ment around a bit. Since the Outbacker requires
absolutely no automatic or manual antenna tuner,
the coax goes direct from the base of the antenna
and ground plane over to your ham or marine SSB.

For sailboats and power boats, you may need to
pass the coaxial cable through the deck or through
the side of the cabin.
Deck fittings specifi-
cally made for coax

or white insulator doesn’t float for a second when
dropped overboard.

The best way to check VSWR (best resonance)
of your antenna is with a portable VSWR bridge
which contains its own built-in oscillator and fre-
quency readout. These are manufactured by MFJ
Corporation, and for the radio enthusiast are essen-
tial for checking out antenna installations (MFJ, 1-
800-647-1800).

This portable test instrument lets you check
VSWR without having to actually use your equip-
ment to transmit a dead carrier over the airwaves.
Everyone on the radio bands will thank you!

You wind the
Outbacker lead
counter-clockwise

measurements. If the best resonance is slightly
below where you would like to operate, push the tip
whip in slightly and recheck.

If everything is operating properly off of a well-
established counterpoise, you will see a big dip at
specific resonant points on your VSWR test equip-
ment. You will also see this same phenomena on
your ham set when measuring standing wave ratio.

If your ham set does not have a VSWR bridge
built in, you may need an external standing wave
ratio bridge. Since most ham sets are solid-state,
you can also “guesstimate” proper equipment per-
formance to a resonance antenna by watching the

This boot will help seal out moisture
from entering under the jacket at

the bottom of the whip mount.

cable, and made to
accommodate the sol-
dered-on PL-259, are

A big spring will protect
the tall HF whip from
tree damage.

available from many
marine electronic
stores, plus available
through mail order
from West Marine
Products (1-800-538-
0775).

We suggest you
run RG8X - marine-
grade coaxial cable,
also available at this
same phone number
and also available

with coaxial cable
connectors already
soldered on.

But before you
attach the cable to
your radio, | suggest
you perform some
continuity checks.
With an ohmme-

Don’t lose the
- black insulator on
the marine
Outbacker
mount!

ter on its highest set-
ting, touch the red tip
to the center pin of
the coax cable at the radio end of the circuit and the
black lead to the outside sleeve. You should see no
indication of continuity. While holding these con-
nections carefully, have a friend grasp the
Outbacker and antenna mount contact point with a
damp hand and see whether or not you see an indi-
cation of this on your meter.

If everything is properly connected, a damp
hand “shorting out” the antenna and stainless steel
mount will look like some good needle action on
your little ohmmeter.

If you perform the continuity test and the meter
shows a dead short, | bet | can tell you what hap-
pened. Up at the antenna mount, there is a small
plastic insulator that goes between the 3/8” x 24
receptor and the horizontal portion of the mount. If
you loose that space overboard, or if you don't use
it at all, your mount shorts out. Call me on the
phone — | have spares. No, mariners, the little black
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around the antenna
shaft, and plus into the
specific band of opera-
tion. Ham bands are
illustrated in meters, and
marine bands are indi-
cated in megahertz. This
pre-tunes the whip, and
slight adjustments of
lowest VSWR can be
made by adjusting the
tip whip.

First, see if the whip resonates on, or close to,
your desired bands of operation. As the needle
quickly drops to minimum VSWR, look at the fre-
quency on your test equipment, and this indicates
that everything is working like it should if you're
close to where you plan to actually operate on the
air.

If the best spot for antenna performance is a lit-
tle higher than where you plan to operate, lengthen
the tip whip by an inch and try again with your best

The Outreach
extra long HF

the center for

power output meter.

If power output goes all the
way to the right at a certain
spot while tuning, this is the
frequency where your anten-
na is most resonant. At reso-
nance, you should achieve
maximum forward power,
minimum reflected power,
and best communications
efficiency.

On frequencies and bands
below 10 MHz, it may become
necessary to write down
where you have the
adjustable tip whip set. On
lower frequencies, adjust-
ment of the tip whip can
make for some significant
improvements in antenna
performance. Yet, on the
higher bands, pre-setting the
tip whip to the score mark felt
on the tip whip will generally
accommodate the entire
band of frequencies without
any further need of adjust-
ments.

Aboard boats, you may find
that your instrument panel
indicator lamps will flicker as
you speak into your micro-
phone. This is common. It’s a
good sign that your antenna
is putting out a lot of power.
The RF power coming off of
the antenna is reaching those
distant stations, plus it's also
getting onto your ship’s wiring, and causing the lit-
tle lamps to glow at each voice syllable.

In vehicles, a properly operating whip will
sometimes energize your windshield wipers, or
cause your cruise control to trip off. This is not a
fault of the antenna or your radio, but rather a phe-
nomena of transmitting a lot of power in close prox-
imity to vehicle wiring. Don’t blame the antenna or
radio, it's perfectly normal.

The key element in top Outbacker whip perfor-

whip can
separate in

storage.




mance is that horizontal ground
plane directly below the base of the
antenna mount. You will not obtain
good results if you try to extend the
distance to that horizontal ground
plane with wire or a thin piece of cop-
per tape.

Even though you may have
mounted your antenna nice and neat
on a fiberglass cabin top, and even
though you have battery cable
grounding the base of the antenna
down to a sea water ground plate, you
will not achieve resonance because
the sea water ground is simply too far
away from the base of the antenna.
Even making a DC connection won't
help. Unless your ground plane is
DIRECTLY below the antenna mount,
and attached physically to it, only
then will you achieve great perfor-
mance.

Plan your installation carefully.
Make sure the antenna cannot come
in contact with overhead wires. Make
sure no one can touch the antenna
when you are actually transmitting.
Double check that your antenna
installation won’t pose any type of
physical hazard aboard your boat or
temporary installation.

Then check your installation out
with a portable SWR analyzer, and
prepare yourself for some terrific
worldwide range!

AND NEW FROM
OUTBACKER ...

This Australian whip has been so
well-received by boaters, they wanted
to take it home and use it on their
patio or up at the cabin. The new
Outbacker tripod ground-plane sys-
tem now conveniently holds the
antenna in place at land, and also
develops its own ground-plane sys-
tem so you won’t need to look around
for a ground rod or a metal railing.

Initial tests of this new tripod
ground-plane system are promising
with communication range almost
equal to that of when the antenna was
originally installed aboard the boat!

Also new from Outbacker is a
much longer multi-band whip called
OUTREACH. This whip stands over
12’ tall, but still only needs one good,
strong mounting base for either
marine or land operation. In recent
tests with the new OUTREACH, | was
able to achieve a noticeable increase
in signal strength to other stations
when | switched back and forth
between a regular-sized 6’ Outbacker
and the new 12’ OUTREACH.

When | ran the OUTREACH over
a stainless steel rail on a sailboat, we
could easily hear the difference
between a regular-sized 6’ Outbacker
and the new 12’ OUTREACH. Signal
performance was definitely higher on
the longer antenna.

For more information about
Qutbacker antennas, contact Jim
Burns of Alpha Delta Communi-
cations, P.O. Box 620, Manchester,
KY 40962; 606-598-2029. NV

[ TEST EQUIPMENT cont. |

DUAL POWER SUPPLY HP 6253A 0-20V,
0-3A. Current price $2,100, OUR PRICE
$495. 90 day guarantee. Call 1-800-435-
1516.

IFR1500 SERVICE monitor, excellent condi-
tion $5,900. Many more at:
http://www.madbbs.com/amtronix 716-763-
9104 or 716-661-9964.

TEKTRONIX 1230 logic analyzers, like new
$490. Pods available. SYNERGETICS SUR-
PLUS, Box 809, Thatcher, AZ 85552. 520-
428-4073. VISA/MC. synergetics @tinaja.com

HIGH VOLTAGE equipment, misc. precision
test equipment, rubidium oscillators.
http://www.vigilante-electronics.com or 212-
243-7964.

OTHER SUMMER SALE: Power Trend SIM
Il AC line disturbance simulator $100; electro-
static discharge simulator Mod. ETS 910
$250; DATRON 1061 opt. 10, 20, 30, 40, 50,
80, autocal 5.5 digit multimeter with manual
and calibration $500; SCIENTIFIC ATLANTA
4651B DS3 transmitter, 4654A error analyz-
er, 4657A/B DS3 error analyzer 8 units avail-
able @ $200 ea., offers. Psitech Plus 707-
745-4804, Fax 707-747-5277. E-Mail:
apeas @ix.netcom.com

B&K 2305 recorder, 7400 digital recorder,
CRT monitor & more: call for list. Fluke
8502A; HP 8903B $1,995. 408-737-2980,
FAX 408-735-1426.

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.

JAMES MILLEN type 90671 SWR bridge
with manual, $35. RCA WV-510A solid-state
Master VoltOhmyist with manual $45. All
prices postpaid. Ross 217-428-7385.

500MHz SCOPE and PROBES $1,200
Tektronix 7904A with 7A19, 7A26, 7B71,
7B80, two HP 10431A 500MHz probes, 90-
day warranty. 1-800-696-8507.

HP 8640B signal generator 500KHz to
512MHz +19 to -145 dBM output power
range, internal AM, FM, and pulse modula-
tion, internal phase-lock synchronizer, digital
frequency read-out, external counter capabili-
ties. With Opt. 03 (reverse power protection).
Latest HP price new $12,375. OUR PRICE
$1,395. HP 8640B OPT. 02 extends frequen-
cy to 1024MHz. Latest HP price new
$13,050. OUR PRICE $2,095. 90 day guar-
antee. Call 1-800-435-1516.

Laser

landheld,

burst of light capable of buming holes.
(. TclT] V0T O— e $20.00

250KV Tesla Coil

« Transmit Wireless Energy
* lon Motors

Anﬁ-Gnvll'y,Rlll& Guns, Mass
Levitation Resea

corrhnenlm & Resear:

Explodingmm Propulsion
LnMuSnupplng,EMPm Loss-less
with triggered spark switch. « Adjustable 500 to 3KV out
« Charges up to 25KJ * Programmable Output
HEPT Pl s $15.00

Energy Charger

LAGUNZK Kit/ Plans ........ Price on Req | pyrotechnical effects g HEP1K Kit/Plans with 5004 ... $399.50
+ Many other experiments shown in detal 8 HEP10 Lab Assembled - to your spec's.
Visible Beam Gas Lasers ||t vining scioce prject . £ Wt calor fu o price & dfvery
- . : -] (I T — 1]
Millons degree temp equiv. Hluminates low B} gy KiPians with COil ... $209.50
+ oot oo [l BTC20 Assbid Ready to Use ... $338.50 f Solid State Hy
+Vindow Liserer — P:; ol Tesla Coil
I * Optical Grayv @ + Generate fiery electrical
« 12115V
% Science Project Generator plasma discharge
LASTKM 1 mw, low cost Kit.......$69.50 Lewtateanobgectlmjmz 1T H Pon g
LGUBK 2-3mw Kit.... $119.50 (3 Great science fair objects conta

HNE70 5-7mw, .50
lon Ray Gun % =

Project Enel

o s :erg’:'\'muog trales M

weapons potential. I0G7K Kit/Plans$99.50

4000 Volts 10ma High Voltage
Module - Ready to use - for many projects
from hoverboards to pyrotechnics.
MINMAX4 While they last! .............. $19.50

—\ Cybernetic Ear!
Enhances normal
hearing 3-4 times!

Adjustable volume control,

fits easily into either

ear. Many, many uses.
Ready to Use!
CYBEREAR .... $19.95

3 Mi Telephone Xmitter

* Tune-able 80-130 Mhz Undeteciabte

* Only transmits when phone is

VWPM7K  Kit/PIans .....ceseessssese - 33950

Extended
Play

I‘elephone Taping System
« Tapes Phone Corwersabon * Extends
Tape X4 + Check Local Laws before usmg'
TAP30X Ready 10 USe ...oovcccveee.

3 Mi Tracker Transmitter
» Tunable Output
« Uses FM Radio
+ Excellent Signal Beacon
HODTK KItIPIANS v $38.50
B
Bounce Laser Listener

Aim at window and listen to sounds from

reflected i PCAUTION Notfor lgal
USe. LWB3 PIaNs e
LWB3K KitPPlans (16’ id 1pod) .. susso

$15.
GRA1K Power Supply Kit/Plans ... 399 50
GRA10 Assbid Kit/Plans ............ $149.50

Includes text book on Anti-Gra |
"Talking" SEaY
Plasma Globe ﬁ -

Specta
sounds!. 8-9", with intensity and sound
controls. PLASMA1 Ready to Use . $79.50

EW 0.4
Telephone P
Line Grabber
Infinity Transm
Use tone phone an in the world to:
+ Monitor your premises - avoid break-ins
* Access ongoing calls - kids

« Control up to 8 appliancesin your home!
* Re-direct coslty toll calls Irommgay phones'
TELCON3 Plans (credit to purch) ..
TELCON3K Plans/Kit sss 50
TELCON30 $149.50

3 Mi Voice I'runsmmer
« Ultra-Sensitive Mike
+ Crystal Clear

* Tunes 80-130 MHz. E
FMVIK KGt/PIANS v

10 USe ...

;Dlreop':m‘; (1mi)

elep
Transmitter
Easuy tunable over FM radio. Never needs
N Kit/Plans .........$ 19.95

MIND CONTROL!

. /&
control. Programmable audl

Places subjects under your

& visual stimuli with biofeedback,
strange & bizarre halucinations vmhoul
drugs. Caution - not FDA apprwsd"

Write in 147 on Reader Service Card.

« Experiment with electrical and mechanical
fields. TCLS Plans $8.00
TCL5K Kit/Plans 12VDC ......

!
Electronic Caition
Hynotizer Required

Control their minds! Programmable

audible and visual stimuli induces hypnotic
trances. HYP2K Kit with Book....... $39.95
EH2 s Book & Plans ........ $14.95

Parabolic Mic
Long Range canhear
" _Ear" istan
Ultra-Ear K.
20" dish uses satellite! UG Im«
technology to capture Nature!
distant sounds. PMS e
L QL T ——— $149.50
* Optional Wireless Retrofit transmits
red sounds to an FM radio.
K Kit for Wireless Option .... $29.50
FireBall Gun .
Shoots flaming ball - two shol

capacity. Great for special effects and
remote fire starting. CAUTION REQUIRED!
FIREBALL Plans (dangerous product) . $10.00

See In Total

NAR
+ High Quality IR Night Vision
Scope with IR illuminator.
SD10 Ready to Use

$199.50

RIGHTNESS!

FANTASTCBR

, High Quality Laser Pointer
LAPNG4 15mw equv, 2000 ........... $39.50
LAPN61 50mw AL — $84.50

1000’ Potato Cannon
Not a Toy! Uses electronic or

9
xm\\«e }

HEP10 -
anmmpm

Pioneer a Futuristic
Weapon!
Electric Gnn-‘

prototype designed

in our lab - Join the research!
+ Ballistic Velocities

+ Handheld * Battery Operated
« Labelled as DANGEROUS Product
Experiment now before it is classified as a
fireamm! EGUN1 Plans ... ..$20.00

Must be 21 for purchase of hardware)

We can design and build
high voltage systems
- fo your spec's!
Call or fax us with your requirements!

Phasor Sonic Blast Pistol

Rids areas of unwanted pests.
Trains and conditions wild and
domestic animals. Great for

bams anm, cellars, gardens.
K Kit/Plans ....... $39.50

ForeeFleId/ ! : {é

Vehicle
Electrifier &/~

Make hand and shock balls, shock wands
ande!ectnfyob)eots Great payback for

those wisegu
SHK1K e Assemble Kit .....$19.50

Electric

Stuns & immobilizes attackers

15 feet away! Check your state §
laws for legality. More knockdown g ¥
power than most handguns. No
permanent injury. 1D coded.

ECG1 Data

Creditable to purch) ......$10.00

10 Charge Gun, to Use,
includes FEE Stun Gun! ........ $249.50
STUN GUNS - sold separately:

Ef

o, CATIN g VISIT US ON THE WEB!
1_Plans (dangerous product)...$10. http:/iwww.amazing1.com
CATALOG! | 24 Hour Phone

FREE with Order or || §00-221-1705

send $1 P&H

Orders Only Please!
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We offer a complete line of
Cellular Programming Equipment

AROUND!!
STARTAC & EE3 ELITE
7 Way Kopy Kats w/cables
$2000” ° 2 for $3600* (SAVE $300) N
o C-TEK Cable - Turn OKI'900
oo ¥ T

GE Ericsson - Programmable phone,

NEC ESN Clip - Programs Model #'s 110,
P T L A S SR $300

NEC ESN Clip - Programs Model #'s P700,
PTOESBRODPT6Y v s B $300

modified & complete ............... $600
GE, Ericsson ESN clip - Programs Model #'s  OKI 800 - Programmable phone, modified
6.E. CT700, CT550, CT750, CT800 & COMMBIRE S el 22 . o, ey st $500

Chip installationonly ............... $300
Ericsson Model #s AH210 AH220, AH235,  Chiponly- ...................... $175

AH237, AH238, AH300, AH310, AH320 .$300

DDI Reader/Scanner scans A&B systems,
Call for Best Prices on Readers unlimited memory, continuous login, complete

R PG e . $2500.00
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 not to use said software and equipment for any
|Ileua| purposes. Thls includes line fraud, comru(er fraud, cellular service fraud, and any other fraudulent acts according to all federal and local laws, including
rules of m(e)NFEY'” #18, section 1029, and all Florida statutes. All software and equipment is sold only to qualified buyers. All software is sold for educational
purposes

ELECTRONIC
COMPONENTS

Call for your FREE 348
page catalog TODAY!

m 69,000+ Products

m 130+ Manufacturers
m Same Day Shipping
® No Minimum Order

800-992-9943

817-483-6828 Fax: 817-483-0931

http://www.mouser.com
catalog@mouser.com

958 North Main St., Mansfield, TX 76063

Write in 50 on Reader Service Card.

TEST EQUIPMENT SALE: Tek 7L12, with
7613 scope, $1,350; Tek 7L5 with opt. 025,L-
3 plug-in, $1,400; HP 141T with 85528,
8555A, $1200; Fluke 1920 counter, $100;
Fluke 1953 counter, $100; HP 5245L, new
color, $85; HP 5340A, opt 2,11, $650; Racal
Dana 1992, $350; Anritsu MW98A, with
MH925 plug-in, Optical TDR, $1500; Tek
Plug-ins, 7A26, $50; 7B53A, New in box,
includes servce manual, $150; 7A19, $150;
7B70, $100; 7B80, $100; 7A42, $350; 7A22,
$165; 7A13, $165; 7B92A, $200; 7810, $175;
7D11, $200; 7A11, $200; 7B85, $150;
7D01/DF-1 includes pods, $550; All items
come with 30 day warranty. Coppes
Electronics, phone or fax 520-432-1229. E-
Mail: copp@primenet.com All major credit
cards accepted.

DIGITAL METER SALE: Dana Labs 5100,
5.5 digit, $100; Fluke 8000A, $45; Fluke
8600A, $65; Fluke 8050A, $150; Fluke
8502A, AC,DC,0Ohms, $300; Fluke 8520A,
$250; Fluke 8522A, $250; HP3403C, $300;
HP3456A, $650; HP 3455A, $300; HP3466A,
$125; HP 3469, $100; Simpson 467, 3.5 digit
portable with case, and probes $50; HP
3490A, $100; Keithly 177, $150; B&K 2831,
3.5 digit, $65; 30 day warranty on all items.
Coppes Electronics, phone or fax 520-432-
1229, E-Mail: copp@primenet.com All major
credit card accepted.

GENERATOR/OSCILLATOR SALE: HP
3325A programmable frequency synthesizer
$1,500; HP 3312A function generator $375;
HP 214A pulse generator $150. AST GLOB-
AL MARKETING: voice: 1-888-216-7159;
Fax: 814-337-7920; E-Mail: astmrktg
@wrench.toolcity.net

HUGE SCOPE SALE: Ballantine 1066S
(15MHz) $100; HP 180TR mainframe $250;
HP 54110D color $3,800; HP 54200A $700;
Phillips PM 3312 (25MHz) w/o cover $90;
Tektronix 7704A $175; Tektronix 7704A
w/7A18/7B15/7A42 $325; Tektronix 7904
(500MHz) $150; HP 1701 (35MHz) $175.
AST GLOBAL MARKETING: voice: 1-888-
216-7159; Fax: 814-337-7920; E-Mail: ast
mrktg @wrench.toolcity.net

< ATTENTION CABLE VIEWERS -

CABLE VIEWERS..

.get back to your BAS'C Cable Needs

Call 1-800-577-8775

For information regarding all of your BASIC cable needs.

PRICE

EFFICIENT SALES AND SERVICE
WE SPECIALIZE IN 5, 10 LOT PRICING

5 GOOD REASONS TO BUY OUR FAR SUPERIOR PRODUCT

ALL FUNCTIONS ([COMPATIBLE WITH ALL MAJOR BRANDS)

BASIC
ELECTRICAL

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

SUPPLY &
WAREHOUSING
CORPORATION
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It is not the 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.
*Refer to sales personnel for specifications.
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Troubleshosting
& Repairing PCs
Bevond the Basms

Mll:hael F ﬂnrdeskt

0-07-030556-0 [ $24.95 (Paperback)

THE HOT NEW

HETRG

it e dfEu &
from McGraw-Hill
_ SEmmas.

wed busily'

0-07-912979-X | $39.95 (Paperback/CD-ROM)

Troubleshooting
& Repairing Color
Television System? .

Robert L. Gosdman

0-07-024569-X | $24.95 (Paperback)

0-07-912639-1 [ $34.95 (Paperback/Disk)

THE COMPLETE

SHORTWAVE

LISTENER'S
HANDBOOK

ANDREW YODER

0-07-913010-0 / $29.95 (Paperback)

Elem’nnms
Autlmrny

The Master Handbook

Available from your local bookstore.
Or, order through our Website at

www.tabelectronics.com

of IC Circuit
Applications

0-07-030563-3 | $34.95 (Paperback)

A Division of The McGrasw-Hill Companics

HP PLUG IN SALE: HP 8552A $275; HP
8553B $275; HP 8553L $150; HP 8555A
$650; HP 8556A $250. AST GLOBAL MAR-
KETING: voice: 1-888-216-7159; Fax: 814-
337-7920; E-Mail: astmrktg@wrench.tool
city.net

HP 853A/8558B mint $2,800, 141T/8552B/
8555A $1,800, HP 182T/8557B $1,200,
8553B $150, HP 8565A $2,800, HP
8640B/01/03 $990, Fluke 5100B $2,200,
Boonton 82AD $750. http://www.madbbs.
com/amtronix 716-763-9104, fax 716-763-
0371.

METER SPECIALS! Fluke 893A $35; HP
428B (no probe) $40; HP 427A $75; Fluke
8600A $50; Fluke 8800A/AF $175; HP 3465A
$50; HP 3465B $75. AST GLOBAL MAR-
KETING: voice: 1-888-216-7159; Fax: 814-
337-7920; E-Mail: astmrktg@wrench.tool
city.net

HTTP://WWW.LABX.COM/AMSL.HTM
HOSTS HUGE LIST OF IN-STOCK, USED
ELECTRONIC TEST, LABORATORY, AVIA-
TION & MANY OTHER INTERESTING
ITEMS. AMSL, 802-254-9459, FAX 802-257-
4862.

WANTED CESIUM and rubidium standards
any condition. Need an HP 5062C for parts.
Also | have many working units for sale, cali-
brated and warrantied. 10MHz and 1PPS out-
puts and digital clocks optional. Corby
Dawson 805-736-0288.

SWEEP SIGNAL generator HP 8601A.
Frequency 100KHz to 110MHz in two bands
with frequency accuracy of approximately
+1% of frequency. As a sweeper and signal
generator it does the work of two instruments
easily and conveniently. Our price $495. 90
day guarantee. Call 1-800-435-1516.

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.

HP 141T SPECTRUM ANALYZER w/8552B/
8553B $1,000. AST GLOBAL MARKETING:
voice: 1-888-216-7159; Fax: 814-337-7920;
E-Mail: astmrktg @ wrench.toolcity.net

Converters * Remotes % Converters 4 Remotes 4% Converters Remotes

Converters:

Remotes:

Converters

Panasonic: TZPC145 .... $75 00 §69 00 $65.00
DAQN-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
CRT2XRK ... .0.0.... %495
S/A: 075, 175, 475, 8600 . . .$4.95
onith: .. ..o .., . 5%495
Tocom:VIP .............$4.95
Tocom:03-A ............$6.95
Ploneer: ................%4.95

50 100+

$4.00
$4.50
$4.50
$4.50
$4.50
$6.00
$4.50

$3.75
$4.25
$4.25
$4.25
$4.25
$5.75
$4.25

Modern Communications ¢ (405) 691-0594 ™" & rax

Parts, Parts, Parts

\

Pic 16C54
Pic 16C56
E-PROM 2764
4 MHz

18 VAC, 300 MAP/S $3.00
68 MHz Saw Filters

(Crystal Resonance 2 pins) $0.45

Call for FREE CATALOG
(405) 691-0594

50 200 500

$2.50 $2.00
$2.35 $2.10
$2.10 $2.00
$2.30 $2.25
$0.85 $0.75

$0.40 $0.35

$2.50
$2.20
$2.35
$0.95

sajourayy

Converters »* quotes *

Converters * Remotes x Converters * Remotes

Write in 69 on Reader Service Card.
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Aitech 360D11, Frequency Syn. 01-26Hz ... $1,000 HP 86601A, RF Plug-in, 110MHz ............
AS210, Frequency Calibration System ... $3,500 HP 866028, RF Plug-in, 1300MHz ........
Balco 911A, Frequency Response Analyzer (unused) . . . . $400 HP 86603A, RF Plug-in, 1-2600MHz, Opt. 02 .
Ballantine 1627A, Scope Calib., with/acc. heads . . . . . .. HP 866328, Modulation Plug-in ..........
Boonton 25A, Power Meter Calibrator ................ $350 HP 8683A, Signal Gen. 2.3-6.5GHz, Opt 1,2 .
Boonton 4200, Power Meter, w/Detector, 100KHz-18GHz . $600 HP 8821A, Medium Gain Bank Amp
Boonton 428D, Microwattmeter 2MHz-7GHz .......... $300 HP 8901A, Modulation Analyzer . . . .
Boonton 518-Ad, Q Standard .......... ...$250 HP 8903A, Audio
Boonton 82AD, Modulation Meter . . . . . .. $650 Huntron HTR-1005-1S, Tracker Component Tester
Boonton 924, RF Millivoltmeter w/Probe
Bruel & Kjaer 1612, Bandpass Filter ............

DR Thiedig MILLI-TO2, Ohmmeter,

Fluke 540B, Thermal Transfer Standard

Fluke 6080A/AN Frequency Gen., .5-1024MHz .
Fluke 8502A, Digital Multimeter, AC, DC, Ohms .
Fluke 8505A, Digital Multimeter, AC, DC, Ohms .
Fluke 8840A/AF, Digital Multimeter ............. s
Fluke 8921A/03, True RMS Voltmeter ................

Polarad 1207, Signal Source 3.8-82GHz ......

Polarad SPNH, Generator 20Hz 20KHz .......
Racal Dana 1515, Delay Pulse Generator . ... .. .
$450 Racal Dana 1992, Frequency Counter, High Stab.,

Fluke ASS5, Thermal Converter ..................... $200 Racal Dana 9303, True RMS RF Level Meter ...
General Microwave 478A, Peak Power Meter .

General Radio 1650A, Impedance Bridge ............. $200
Gigatronics 600/6-12, Synthesized Source . .. . .
Goldstar OS-7040A, Scope, 40MHz, Dual Trace . il
Gould 4500, Digital Storage Scope, 35MHz ...........
Guildline 9154C, Transvolt Standard Cell . .
Hitachi V-212, Scope, 20MHz, Dual Trace .
HP 105A, Quartz Frequency Standard ..........
HP 1124A, 100MHz Active Divider Probe, Unused .
HP 11971K, Waveguide Mixer, 18-26MHz, 85698 . .
HP 1630G, Logic Analyzer, 65 Ch. 100MHz . ... ..
HP 1741A, Scope, Storage, 100MHz . .....
HP 1742A, Scope, 100MHz Dual Trace, DMM . . . ..
HP 1744A, Scope, Storage, 100MHz, Dual Trace ..
HP 2804A, Quartz Thermometer, No Probe ......
HP 3300A, Function Gen. with 3302A Phase Lock .
HP 3320A, Frequency Synthesizer
HP 33208, Frequency Synthesizer
HP 334A, Distortion Meter ............
HP 3406A, Broadband Sampling Voltmeter
HP 3455A, Digital Multimeter ..........
HP 3456A, Digital Multimeter, 6.5 Digits
HP 3580A, Spectrum Analyzer .......
HP 3581C, Selective Level Meter
HP 3582A, Spectrum Analyzer . ... ...
HP 4270A, Automatic i Bridge
HP 436A/022, Power Mir, HPIB ... ... ..
HP 4800A, Vector Impedance Meter . ..
HP 4815A, Vector Impedance Meter ..
HP 5004A, Signature Analyzer ........... 2
HP 5334A, 100MHz Universal Counter, HPIB . .. ...... $1,200
HP 5335A, Frequency Counter, 11 Digit, Opt.010.040 .. . $800

HP 5340A, Frequency Counter, 18GHz . . .. . . $800 .

AL A S s e Tek P6045, FET Active Probe . ... .

o Tek P6046, Differential Probe Kit
HP 5342A, Frequency Counter, 10Hz-18GHz, Opt. 001 . $1,800 P6202A, FET Probe Kit, 500MHz, Unused

HP 5345A, Universal Counter ...................... Tek P6452, Data Acquisition Probe . . . .. ... ...
HP 5385A, Frequency Counter, 10Hz-16Hz .

HP 54100A, Scope, 1GHz Digital, 100 GS/s
HP 54200A, Digital Storage Scope,

DON RO MININE o« oiv o iy 2000 o0 5 £i0n s 0w
HP 6177C, DC Current Source 0-50V, 0-500mA .
HP 6920A, Meter Calibrator .............
HP 8002A, Puise Generator, .3HZ-10MHz .. ,
HP 8015A, Pulse Generator, .1Hz-50MHz, 30V ... ... .. $500 Tek SG502, Sig. Gen. SHz-50KHz TM500 Sys. . .
HP 8165A, Programmable Signal Source, Tek SG503, Sig. Gen. 250KHz-250MHz . . . . .

.0001-50MHzZ ........... Tek T202, Scope, LCD Handheld . .
HP B443A, Tracking Generator .. .. Tek TGS01, Time Mark Generator . .

Tek 1502/04, TDR with Chart Recorder ... ..
Tek 1503/04, TDR, Option 03,04 ... ......
Tek 178, Linear IC Test Fixture, For 577 ..
Tek 2246, Scope, 100MHz, 4 Ch. Cursors .
Tek 2336, Scope, 100MHz, Dual Trace . . ..
Tek 284, Pulse Generator ...........
Tek 318, Logic Analyzer, with Pods ... .. ..
Tek 464, Scope/100MHz Dual Trace, Storage
Tek 465M, Scope, 100MHz Dual Trace ... ..
Tek 466, Scope, 100MHz Dual Trace, Storage . . .

Tek 468, Scope, 100MHz Digital Storage .
Tek 624, XY Monitor .................
..$150 Tek 7CTIN, Curve Tracer Plug-in . . .
$250 Tek 7D20, Programmable Digitizer Pl .........
$350 Tek 7L13/7603, Spectrum Anyz., .1KHz-1.8GHz
$300 Tek 7L.18/7603, Spectrum Anyz. 1.5-18GHz
...$300 Dig.Storage ..........
..$300 Tek 7L5, Spectrum Analyzer .
$800
$800
$600

$800
$600
... $400 Tok 475A, Scope, 250MHz, Dual Trace . ...
.. $500
$500

Tek 7S12/56/552/S53, TDR Sampler
Tek AM501, Operational Amp Plug-in
Tek AM503, Current Probe Amp .
. $2,500 Tek CG551AP, Programmable Scope lbratov :
...$600 Tek DA4084/TM5003, Distortion Analyzer .....
1,100 Tek DC503, Universal Counter Timer TM500 .
... $600 Tek DC504, Counter/Timer TMS00 ........
$1,000 Tek DC505A, Frequency Counter, DC-225MHz . .
Tek DM502, Multimeter TM500 Modular System .
Tek FG502, Function Generator, .1-11MHz . .
Tek MR501, XY Monitor Scope ...........
Tek P6020, Current Probe, Amp, Kit

Tek S-52, Pulse Generator Head ............
... $300 Tek S-53, Trigger Recognizer .....
..$300 Tek SC502, Scope, 15MHz, Dual Trace . . ... ...

HP 86218, RF Draw, with 863504, 8-12.4GHz, 8620C . ..
HP 86222B/H69, RF Plug-in, .01-4GHz .......
HP 86241A, RF Plug-in, 3.2-6.5GHz .
HPWA.RFWJZ&WGI‘(Z a3
HP 862908, RF Plug-in, 2-18GHz . ...
HP 86290C, RF Plug-in, 2-18GHz ......

--$400 wavetek 3001, Signal Gen., 1-520MHz, AM, FM

-+ $1400 Wavetek 452, Filter, Dual HilLo, 1Hz-10KHz . ...
- 81,800 Wavetek 750, Phase Meter .................
HP 8640B/02/03, Signal Gen., 5-1024MHz . . .. $1,800 Wavetek 7530A, FFT Spectrum Analyzer 0-100KH:
HP B660A/100, Synth. Freq. Gen. Mainframe . . . ... $650 Wavetek 859, Programmable Waveform Gen. . . . .
HP 8660C/100, Synth. Freq. Gen. Mainframe ... .. .. $1,200 Wavetek 907, 7-11GHz Signal Generator . . .
HP B660C/B6603A/86632B, Freq. Syn., 2.6GHz, Wiltron 560A, Network Analyzer, HPIB . . ... ..

BB PO - o5 g 5o v s < v Ao $2,500 Wiltron 610D/6237D, Sweep Generator, 2-18GHz

"""s300 WATSU DS-6121, Digital Storage Scope, 100MHz ...
" saso Kelthley 192, Programmable DMM, 6.5 Digits, HPIB ... $500

Leeds & North 1091, Capacitor Decade, .001uF-1uF ... .

Fluke 5200A, Programmable AC Voltage Standard HPIB $1,200 pMm) 1038, Network Anyz., 1MHz-26.5GHz, w/detectors . .
Polarad 1105 E-L, Sig. Gen., 1020A Mod., .8-24GHz .. ..

Polarad 640, Spectrum Anyz., 18GHz, Dig. Storage . ...

Fluke 9010A, Micro-System Troubleshooter Opt.001 .. . .. $450 Racal Dana 9082P, Signal Gen. 1.5-520MHz AM, FM .. ..

General Radio 1422-CB, Standard Cap. ......... ...$300 Sanders 5440C, Noise Figure Mtr., 10KHz-40GHz
General Radio 14820, Standard Inductor, 2 Henry . ... $100 Sencore TF30, Super Cricket Transistor Tester ..
General Radio 1538-P4, High Intensity Flash Capacitor . . $100 Tek 11302, Scope, 500MHz w/(2) 11A71 Plug-ins .

Tek 1401/324, Spectrum Analyzer, .1-500MHz .. ..

Tek 466/DM44, Scope, 100MHz, Storage, DMM ..

Tek P6464, Pattern Generator Probe, New In Box . .
Tek P6465, Pattern Generator Probe, New in Box . .
Tek PSS03A, Dual Tracking Power Supply, TMS00 . .

..$250 Tek SC504, Scope, BOMHz, Dual Trace (unused) ..

$400 wavetek 20024, Signal Gen. Sweeper, 1-2500MHz . .. .
-+ 81200 \wovetok 3000, Signal Gen., 1-520MHz, AM, FM . . .

+-$400 wavetek 3000-200, Signal Gen., 1-520MHz, AM, FM . . ..

Cushman CE248, Frequency Selective Volmeter ... sa00 Keitiey 261, Pio Amp. Source (unused) ... $300
Datron 1062, Digital Mulimeter ................ ... ...$500 Kameykgl.mmw ........................ $700

. Kepco -100-1M, Power Supply, 0-100V, 0-1 amp (new) $200
800 S+ 400, Syfcro Beaoher Simuar. . .. .11 -5 $400 ycohn-+ite 3202, Filter, LP, HP, BP, 20Hz-2MHz, Unused . $450

$150

Ea‘m‘f T;"“’"",‘ e e e $400 arconi 20194, Signal Gen., B0KHz-1040MHz, AM, FM  $2,400
L EgIeaizyy, 17200 Marconi 2955, Radio Comm, Test Set, OCXO ........ $4,500
OROIREIIBS oo res s aeyans i oo v $2500 Marconi TF2300A, Modulation Meter ................ 5250
EIP 371, Source Locking Microwave Counter, .18GHz .. $1,800  tgro-Tel G800, Swept Signal Generator .1-18GHz . . . $1,000
Fluke 33308, DC Voltage, Current Calibrator . ... ...... $400 North Atl 540/10, Resolver Synchro Bridge g
Fluke 335A, DC Voltage Standard, 0-1100VDC ........... $600 pM| 10188, Peak Power Meter .. ...................

HPIB .

$650
.$1,000 Racal Dana 9515, Universal Counter, HPIB, Opt.41 ... $200
$650

)

HP 84458, Spectrum Anyz., Automatic 3.53 Tek TM503, Mainframe 3 Slot, TMS500 ................ $100
HP 8484A, Power Sensor, w/11708A Attenuator, Unused . $400 Texscan SSG2000, Freq. Syn., 100KHz-2GHz, AM, FM . $1,800
HP 85538, Spectrum Anyz., RF Plug-in, 1KC-110MHz . . . $200 Vu-Data 5110, Semiconductor Tester, In/out Circuit . .. . .. $250
HP 8556A, Plug-In, Spectrum Analyzer, 20Hz-300KHz . . . $300 Wavetek 1002, Sweep/Sig. Gen. 0-500MHz wMarkers . . . $350
HP 8557A, Spectrum Analyzer, .01-350MHz ......... $1000 Bt 04514120, Fower Meter
HEIGE508, Speckut ARG .. v $1.500  TMHZ18GHZOPLOT, 05 ... ..o $800
HP 8565A/100, Spectrum Anyz., .01-22GHz, Opt. 100 . . $4,000 mwk ‘3- ﬁ’mwmw'”m“’ -------- §200
o p Ao = tek 1 T javeform Gen.
HP 8565A, Spectrum Analyzer, .01-22GHz b
DOTHETOMME %555 s 3 1550 o S $350
:: masssa. Ss""c" S :“"f’,"‘" BREETHENS Mo Wavetek 180, Sweep Funcion Gen. .IHz2MHz .......... $300
b5 i s R e Wavetek 185, Sweep Function Gen. .0001-5MHz $400

- L
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HEWLETT PACKARD 1330A $70, 1350A
$75, 180AR $70, 1801A $50, 1805A $50,
1809A $50, 181A $75, 1821A $55, 204B-
OPTO1 $50, 302A $45, 310A $50, 313A $70,
3310A $60, 342A $50, 3444A $40, 350D $50,
355C/F $45, 3780A $175, 400EL/F $60,
461A $50, 4912F $40, 5055A $50, 5060-
0797 $10, 5243L $40, 5233L $40, 5245L
$40, 5253A $40, 5256A $80, 5257A $40,
5261A $30, 5328A-011-098-H99 $175,
5345B-012 $225, 63005C $50, 651A $65,
652A $75, 8402B $30, 8445B $150, 8690A
$60, 8693A-J26 $50, 8694B-HO1 $50, 8695A
$50, 8707A $50, 93256-OPT006 $50,
97002A $10, 9862A $75. G&G 210-674-
8771, fax 210-674-8775.

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! TEST equipment. We pay top dol-
lar for used scopes, generators, analyzers
from HP, Tektronix, and others. Call Charles
at Metric for immediate quotation. 1-800-432-
3424,

FEITEK HAS the test equipment you want at
reasonable prices. We buy, sell, and trade
HP, 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. http://www.sci
ence-workshop.com

CABLE TV converter test equipment,
Wavetek 1405 and 1402 generators,
Wavetek 1901C display scopes and many
other items. Ph. 561-747-3647, FAX 561-
575-4635.

TEST EQUIPMENT SALE: Ballinetine 323,
$85; Astro-med Dash Il, portable chart
recorder, $250; Delta Design 5900, Portable
temp chamber,$350; Fluke 710, Impedance
Bridge, $100; Fluke 85 RF Probe (new) $50;
Gould K450 Logic Analyzer, $350; HP
6110A, pwr supply, $100; HP 200CD, $75;
HP 3400A, $75; HP 3406A, $250; HP 3722A,
noise source, $100; Millivac 828, RF volt-
meter, $150; HP 400FL, $75; HP 651B, New
Color, $85; HP 8182A, opt 3x001, $350; HP
8654A, $350; HP 8690 series plug-ins Call;
Interface Tech. RS660, $250; Krohnite, 3700,
$150; Tek 130 LC meter with cal fixture,
$150; Wavetek 134, $125; 30 day warranty
on all items. Coppes Electronics phone or fax
520-432-1229. E-Mail: copp @primenet.com
All major credit card accepted.

BK PRECISION Model 490 CRT tube
tester/rejuvenator. New. $500. 909-981-1005.

WANTED: BALLANTINE 316 voltmeter, HP
4328A milliohmmeter, ground resistance
tester from AEMC or similar. Ron Tipton,
505-382-8175, FAX 505-382-8810,
RTipton@zianet.com

DESOLDER STATIONS: like new (Pace
PPS100 $250, MBT100 $325, MBT200 $375,
SX25 desolder pencil $75); (Weller DS1000
digital $375); (Ungar 4924 rework $600) hot
air solder reflow: (Nu Concept Systems
$1,250, Raychem Mark2 $200). Hot tweezer
$50, teflon wire stripper $25, Plato solder pot
$60, 4" dykes nu $10, solder stations: like
new: Weller WTCP-N, R, L, T. $45 (can
repair also), EC2000ESD digital $100, no dig-
ital $50, EC3000 digital $100, EC1301-02
pencils nu $50, Hexacon SOT1086C station
$45. Jim 310-515-2058.

BRUEL & KJAER BUY, SELL, BEST
PRICES. EXCALIBUR ENGINEERING,
3198-C AIRPORT LOOP DRIVE, COSTA
MESA, CA 92626. 714-540-0169, FAX 714-
540-5417.

HP 3455A digital multimeter $250; HP 8660C
signal generator w/86602B and 86631B,
needs work, $1,000 offer. 619-316-9185.

SECURITY

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

PAGER OWNER! Use your pager as a secu-
rity monitor to monitor your burglar alarm and
telephone answering machine using Pageout
automatic paging system $99.99. Other sys-
tems available. Call 410-483-6211. http://
www.worldprofit.com/maateez.htm

ICOM COMMERCIAL equipment bought,
sold, and repaired by factory authorized dis-
tributor. GSA, export, warranty service, fleet
maintenance. Two way, new R8500 and R10
receivers. Dealer prices to all. No amateur.
SWS Security 410-879-4035, Sales@sws
sec.com

PROFESSIONAL ALARM control panels and
all equipment. For a free catalog: voice or
fax: 908-840-1390.

SATELLITE EQUIPMENT

SATELLITE EQUIPMENT available: Re-
ceivers $35 and up; 20-25 LNB $35; C-KU
feed homns $65. Call 757-599-4408.

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.

DUAL DSS LNBF $59.95 18 month warranty.
SF-95 satellite finder $39.95 signal meter
with back light and audio tone works on DSS,
C, and Ku. 20° C-band LNBs $39.95, diplex-
ers $6, servo motors $12.95. Dealer
inquiries welcome. DMS Tel: 770-591-4416
Fax: 770-591-0249.
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UPGRADE EXISTING PRODUCTS WITH OUR
REMOTE CONTROL ON/OFF SWITCH

119

100 Lot Price
$10 Each

SHOWN ACTUAL SIZE

CONTROLLED BY ANY I-R REMOTE!

No additional parts or power needed! Just connect board to your products power supply and
switch terminal, mount in the same housing with supplied hardware, and you’re remote ready!
To turn the product on, just hold down any IR remote button for 2 seconds uninterrupted. The
next 2 second pulse turns it off. it’s that simple! Built in LED on/off indicator. Draws a mere
1/25 mA on standby so will not drain battery supplies!

Available in 3 VDC—15 VDC versions, delivers up to 100 mA. Negative ground, positive switching
only. Will drive relay (not included) for switching higher loads/voltages or A.C.

MILESTONE PRODUCTS

5698 WESTBOURNE AVE — COLUMBUS, OH 43213

800—-831—-0184

®

R

S

DSS/DBS Antennas. Not enough signal in
your area? .75m, .90m, 1.0m, 1.2m, 1.8m,
2.4m Channel Master. Alaska Digital Satellite
1-888-766-1223. 907-522-1223, Fax 907-
522-9219. E-Mail: akdigsat@alaska.net

BEST PRICING on 18" satellite TV systems
for home and RV. DSS, DISH Network pro-
gramming, multi-room viewing options,
accessories. www.skyvision.com Call 1-800-
500-9264.

PORTABLE DIGITAL SAT DISH with carry-
ing case and cables. Enjoy your DSS any-
where, $185. Sat finder meter with audio $45,
Atmel AV750 $15, programmed ATV750 $25,
specify. Phone orders VISA, MC 717-786-
5453 or send cash, MO or certified check to:
J&B Specialty, Prod., 590 Centerville Rd.,
Dept. 160, Lancaster, PA 17601 USA.

NEUEComE

DSS BIBLE Il Smartcard emulator plans,
smartcard reader plans, diagnostics, smart-
card cloning software, service information,
ISO 7816 protocol, specifications, encryption,
security, EEPROM modification & much
more! Over 230 pages, 267 files on 6
diskettes. No duplication from the first volume
of DSS BIBLE I. $79.95 + $5.50 P&H. 24
hour orderline: 520-726-2833. TELECODE,
PO Box 6426-NV, Yuma, AZ 85366-6426.
http://www.hackerscatalog.com/dssfaq1.htm

USED SATELLITE EQUIPMENT. You name
it, we have it. LNAs, downconverters, drives,
receivers. Working condition guaranteed. Call
765-385-2305.

DSS HACKING REVEALED. Sample a copy
today for $1. SATELLITE NEWSLETTER,
PO Box 399, Hampton, Canada EOG 1Z0.

FREE BIG dish catalog. Low prices!
Systems, upgrades, parts, and “4DTV.”
Skyvision, 1016 Frontier Dr., Fergus Falls,
MN 56537. www.skyvision.com Call 1-800-
334-6455.

RCA DSS complete w/manuals, card, remote
$350 OBO. 305-787-5395.

SUBSCRIBE TO North Star Gazer monthly
newsletter! Published monthly and geared at
the satellite industry enthusiast. We offer
industry-related news, technical & installation
tips, full reports on the happenings in the
satellite underground, & more! $48 per year.
North Star, PO Box 1023, Lapeer, M| 48446.
810-664-4022.

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.

A few 'CDI' Features:

* LOGGING TO DISK/ OR HARD DRIVE
NEW LOWER PRICING!
DEALER INQ. WELCOME

TECHNICAL ADVISORY
GROUP

6780 ABRAMS ROAD SUITE 103-282
DALLAS, TEXAS 76231

CELLULAR DATA INTERPRETER
ESN/NAM READER

*ONE PIECE DESIGN 7" X 6" X 2" (Requires use of PC) *BUILT IN RECEIVER
*DISPLAYS COMPLETE ESN, MIN, SCM, DTMF/NUMBER DIALED
*ESN DISPLAYED IN HEX AND DECIMAL *AUTO SCAN

*SILENT MODE **DTMF DECODING *DISK LOG ON/OFF/PARTIAL
*INDICATOR CHIME SOUNDS AFTER SUCCESSFUL READING

888-679-9854 * 214-246-3609 MSG s the responsibility of the Buyer to ascartain and obey al
PAYMENT MUST BE COLLECTED FUNDS, WESTERN *PPlicable local, state, and federal laws with regard to possession
1 and/or use of the following hardware and software. Pursuant to
UNION/MONEY GRAM/US POSTAL M.O. CASHIER'S A ; 5 :
U.S. Federal laws illegal operation or misuse of this hardware and
CHECK OR CERTIFIED FUNDS MUST CLEAR PRIOR pis = s (US
TO SHIPPING. SORRY NO CODS AT THIS TIME = ﬂeﬂ"l“s‘ - 5“"1 029’”) bott timinal o P oS (CH

COPY CD-ROMS
INSTANTLY.

NO COMPUTER
REQUIRED.

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

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

AUTOMATICALLY DECODES AND COPIES VIRTUALLY ANY CD FORMAT.
CD-ROM, Audio, CD-DA, CD-XA, Mac,
Mixed Mode, and ISO 9660.

INTERNAL A/V HARD DRIVE.

Stores bit-by-bit disk images for instant duplication.

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

to create your own custom Audio CDs.
EXTERNAL SCSI PORT WORKS LIKE A FAST CD WRITER.

Connect it to your PC or Mac and use it to design
custom CDs. Software included free!

HOW EASY IS IT? Insert your original disk and push “enter”.
The onboard fast multimedia processor decodes the CD
format and copies it to the internal A/V hard drive. Insert
blank recordable disks and make as many exact copies as
you like. You'll easily and quickly produce identical bit-
for-bit duplicates.

BUY MANUFACTURER DIRECT: $1295.

408-743-8739

CORPORATE SYSTEMS CENTER

WWW.corpsys.com

(D DUPET! IS SOLD AND INTENDED FOR BACKUP AND IN-HOUSE DUPLICATION PURPOSES ONLY. COPYRIGHT LAWS MUST BE OBSERVED.
CALL FOR RAGK MOUNT AND MULTHDRIVE COPIERS
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ELECTRONICS

In this column, | answer questions about all aspects of electronics, including
computer hardware and software. This column doesn't replace the Tech
Forum that you've grown to love and support. Instead, it will supplement it, so
feel free to participate as always with your questions and answers. You can
reach me on America Online at TJBYERS, on the Internet at
TJBYERS@aol.com, or by snail mail at Nuts & Volts Magazine, 430 Prince-
land Ct., Corona, CA 91719.
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Pa Bell Has To Pay This Bill

Q. Do you have any simple circuits for building a power supply that can sup-
ply 5 volts at 10 mA from the phone line?
Joel Cisneros
via Internet

A. | assume that you want this circuit to power a telephone-related
device, so we need to examine the two states of a phone line: a telephone
on-hook and a telephone in use (off-hook). In the on-hook state, there's
approximately 48 volts between the tip (red) and ring (green) phone
wires. Off-hook, the voltage drops to about 10 volts. Normally this fluctua-
tion would require a three-terminal regulator. Fortunately, phone compa-
ny power is a current source, not a voltage source, of 20 mA to 40 mA.
This means that you receive about the same amount of current through
the line regardless of the voltage, which considerably reduces the power
supply's complexity. This circuit should provide all the power you need.

Red TQ +5Y
+

Phone :\

Line ZNR

Green o——

As a rule, the red wire is positive and the green wire is negative — but not
always. The bride rectifier corrects for polarity reversal on the telephone
company's part or on your part. The 1K resistor limits the current to 10
mA with a 10-volt input (that's 20 mA at 20 volts), and the LED is simply
a power-on indicator. The zener prevents the output voltage from exceed-
ing 5.1 volts. My concern is your current needs, because most phone cir-
cuits draw 1 mA or less. You see, the phone company triggers its on-
hook/off-hook circuits on current flow. When it detects a significant
increase in current through the phone line, you become connected. So, if
you're using this circuit to monitor an on-hook condition, the current flow
may be enough to trigger Pa Bell's relays, which would put you on-line
when you don't want it. Increasing the size of the resistor will prevent this
from happening, but it also limits the available current.

Under Pressure

Q. | live in an area where we must use sprinklers to keep the yard looking
good, which is why my neighbors have automatic sprinklers. The problem is
that we don't have a lot of water, and the water pressure goes up and down as
the automatic sprinklers go on and off. | would like to monitor the water pres-
sure as a function of time using a simple monitoring circuit so that [ can find
my time slot. What do you suggest?

Hilary McDonald

Barstow, CA

A. Before | answer the question, let me tell our readers that you live in the
high desert of southern California (I used to live not far from there), where
the days are very hot and the nights are very cold. So the lawn or ground
cover is more than prestigious — it moderates the extreme temperature
swings. Now the answer. | would use an oil pressure gauge — the kind
used in autos and trucks — to monitor your water pressure. These sensors
are resistive devices, generally in the range of 0-100 ohms, that have a
range of 0 to 100 psi. Two reasons for my selection: they are cheap and
easy to find, and they have standard pipe threads, so they're easily insert-
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ed in your water line using off-the-shelf hardware. Just make sure you
buy a pressure sender, and not a pressure switch. You can buy a pressure
sender from JC Whitney (http://www.jcw-catalog.com; 312-431-6102)
for $21.95 (catalog number 12KZ8992W). There is a companion digital
pressure readout (12KZ8988U) for $35.95, but if you're just looking for rel-
ative water pressure rather than absolute, you can chart fluctuations
using a DMM (ohmmeter).

dltra-Simple Home Security Alarm

Q. | made a small security system for an on-site office trailer with eight win-
dows and one door. | ran foil tape around each window, and wired it in series
with a magnetic switch on the door, to detect if it was open or closed, and
hooked it to a 12 VDC wall adapter plugged into a UPS. A keyswitch mounted
in the wall turns the system on and off. What | want to do is use this "chain" to
sound an alarm if the door is opened or the foil is broken. The alarm is a 12-
volt Radio Shack siren that draws about 400 mA. This is what I'm thinking: |
should be able to monitor the security loop with a single transistor that would
trigger the siren if the loop is broken. Do you think this is the cheapest way to
do this, and what transistor should | use?

Tony Farrell

via Internet

A. You're definitely on the right track. A switching transistor is the cheap-
est — and easiest — solution. To further simplify the design, I would take
the +12 volts off the security loop, and return it to ground instead. You'll
also need a biasing resistor between the collector and the base. Here's
how it looks.

1k
A

O
+
Cy 12v
Siren
£
o +

The transistor is a general-purpose NPN bipolar type, like a 2N2222A
(Radio Shack 276-2009). The 2N2222A can handle up to 800 mA of cur-
rent, yet comes in a small TO-92 plastic package. When the security loop
is intact, it shorts the base to the emitter, which turns off the transistor. If
the loop is broken, current flows through the base via the 1K resistor,
which turns the transistor on and sounds the alarm. Repairing the break
turns the alarm off.

;

Sensor
Loop

Ultra-Simple Car Alarm

Q. | need a simple, sturdy circuit that will sound a siren when a piece of elec-
tronic equipment (stereo, CB, etc.) is removed from my 1982 Plymouth
Horizon. At first | thought a circuit that detected when the ground lead was
broken would be the easiest approach. However, I've tried two methods, both
overly complicated and marginally functional, and a simpler one which
SHOULD have worked, but instead went up in smoke after a few miles of dri-
ving. So I'm back to square one. Got any suggestions?

Michael E. Keller

Lancaster, PA

A. It's been my unfortunate experience that the last thing a thief does is
yank out — not gently disconnect — the wires. At this point, a screaming
siren does little more than make him run all the faster with your radio in
hand. The first thing he does is bash in a window, then the dash. So a
better solution is to attach a vibration detector to your radio or stereo and
have it trigger the siren. Here's a simple sensor circuit built around a
Radio Shack vibration detector (49-521)
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With S1 in the unarmed position, Q1 conducts, which shorts the gate of
the SCR to ground and prevents the SCR from firing. Flipping S1 to the
armed position turns off Q1. The vibration detector is of the closed loop
type — that is, it's closed at rest. When a vibration is detected, as would
happen when a thief smashes your dash, the detector opens. This causes
C1 to charge through R1. When the voltage across C1 reaches about 1.5
volts (about one-tenth of a second), the SCR fires and activates the siren.
This RC time delay prevents false triggering from passing cars and other
ambient noises. Once triggered, the SCR continues to conduct — even if
the vibrations quit — until S2 is pushed. For automatic reset, S2 can be
replaced with a mechanical or electronic timer (such as one built around
a 555 chip).

COMMAND.COM, Where Are You?

Q. | recently encountered a problem with my command prompt. | started get-
ting the following message.

Bad or missing Command interpreter.
Enter the correct name of Command Interpreter (e.g., C:\COMMAND.COM)

The only way | can get the command prompt to come up by itself is to put a
SHELL command in the CONFIG.SYS file. But now | have to type AUTOEX-
EC.BAT at the prompt to get my system to run. It seems that the computer
can't find the AUTOEXEC.BAT file anymore. | am running Windows 3.1 and
DOS 6.22.
Larry Davis
Naples, FL

noise you hear is from more than one source. The most frequent source of
engine noise is the alternator. It sounds like a whine that changes fre-
quency with engine speed: the higher the RPM, the higher the pitch. Just
as popular are ignition noises, which sound like popcorn popping. Like
alternator whine, the number of pops increases as the engine speed
increases. Both nuisances can be removed with a choke/capacitor filter
combination. Radio Shack sells three of them, ranging in size from 3
amps (270-030, $3.99) to 10 amps (270-051) to 20 amps (270-055,
$19.99). The one you choose depends on how much current your stereo
draws, and not the amount of noise or the size of the alternator. The last
culprit is high-voltage discharge, which is RF radiation emitted by the
spark plug wires and picked up by the radio's antenna. Most cars use car-
bon-filled plug wires to eliminate the RF emissions. If your car doesn't
have carbon-suppressing wires, you can buy a kit of them from most auto
parts stores, or you can buy a resistive noise filter from Radio Shack (270-
012). It's basically a carbon resistor that plugs into the center lead of the
distributor cap; while effective, carbon spark plug wires are better. The
other two noise suppressers that Radio Shack (and others) sells are feed-
thru filters. These devices are inserted in the 12-volt line just before it
enters the stereo. All three types of filters can be used separately or in
conjunction with each other.

Shut Up!

Q. I'm someone who is easily irritated by the noise coming out of a PC. There
is an outfit in Hayward, CA (Decibel Instruments;
http://www.decibel.com/quiet.html, 800-875-8829) that modifies PCs to
make them quieter and sells them for a steep price. A salesperson from the
company said that they modify both the power supply and the hard disk. Can
you guess what it is that they do, and tell me?
J. Lynch
Waynesburg, PA

A. You and my girlfriend! She's forever complaining about noise of all
kinds. I don't have to guess what Decibel Instruments is doing, they are
more than happy to tell you all about it. First, they remove all the fans,
including the one in the power supply. The fans account for more than 90
percent of the noise coming from the PC. To compensate for the loss of
cooling air, they add extra heatsinks to the semiconductors — especially
the CPU — to remove the heat build up. How hot the chip runs determines
what type of heatsink they use. In some cases, it is a simple aluminum
radiator, and in others it's a more expensive heat pipe. As for the hard
disk noise, they purchase and install drives that are specially designed
for lower noise levels. These, too, come at a premium. The bottom line:
silence is golden.

Battery Gas Gauge

Q. A friend of mine, Steve KE30D, is building a 12-volt gel-cell battery pack
to power his electronics when we're out in the field. What he needs, though, is
a battery monitor so that we know how much power is left in the battery pack
as the work progresses. What we'd like is a bar graph indicator that displays
no bars when the battery is depleted and all bars when the battery is fully

charged.
Charlie Heisler K3VDB
Continued on page 113

A. Somehow, COMMAND.COM
has been erased from the root
directory (C:\). You'll find a copy
of this file in the C:\DOS directory.
Simply copy the file to the root
directory and your problem will
be solved. See this month's
Reader's Tip for more information
about COMMAND.COM.

Removing Engine Static

Q. What formula can | use to deter-
mine the value to look for in buying
a static or interference eliminator for
a 12-volt auto radio? My friends at
Radio Shack don't know what to sell
me!

Don Schlaeder

Mesa, AZ

A. There is no empirical formula.
What you need to do is first deter-
mine the source of the interfer-
ence, then go from there. Engine
noise comes from three basic «
sources: high-voltage discharge,
ignition, and alternator. Often the

WORLD OF SAVINGS FROM I.E.S.

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

eLow Prices
eQuality Service
*Quality Products

Call now for your FREE catalog.

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

Write in 196 on Reader Service Card.
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CALL TOLL-FREE C&S SALES F "FREE 60 PAGE

(800) 292-7711 L TCATA
Se Habla Espanol EXCELLENCE IN SERVICE L (800) ¢

AFFORDABLE, HIGH QUALITY ELENCO OSCILLOSCOPES MX-9300
2 YEAR WARRANTY Four Functions in One Instrument

Features:
* One instrument with four test and measuring
systems:
* 1.3GHz Frequency Counter
, G G * 2MHz Sweep Function Generator
L i ' * Digital Multimeter
STANDARD SERIES DELUXE SERIES * Digital Triple Power Supply
S-1325 25MHz $325 $-1330 25MHz $459 SRS, SAEIGIA. SV © 2A
S-1340 40MHz $419 S-1345 40MHz $549
Features: S-1360 60MHz $749
* TV Sync * High Luminance 6” CRT Features:

* 1mV Sensitivity * Complete Schematic « Delayed Sweep * Dual Time Base

* XY Operation ¢ Plus much, much more!! * Automatic Beam Finder « llluminated Internal Gradicule
» Z Axis Modulation * Built-in Component Test -

| 2 FREE probes with each scope!! | * Plus all of the features of the “affordable” series!!

4

o

B&K 4040 w/ Frequency | GF-8026 w/ Frequency Model XP-581

* 2Hz to 20MHz * .02Hz to 2MHz 4 Fully Regulated Power Supplies in One Unit
* AM and FM Modulation * Linear and Log Sweep 4DC voltages: 3 fixed - +5V @ 3A, +12V @ 1A, -12V @ 1A » Variable - 2.5 - 20V @ 2A
* Linear and Log Sweep * Counter Range 1Hz to 10MHz

* Counter Range 5Hz to 30MHz § * 4 Digit Display
* 5 Digit Display $425 —

Ideal for laboratories,
service shops and hob-

byists.
*85

Fluke Multimeters Model M-6100 B&K Model 1688 1.3GHz Universal Counter

70 Series Programmable DMM § High current (25 DC amp) Power Supply Model F-1300

MOge: ;g:: Includes FREE Computer Interface ‘

ode! b E and FREE Software = Variable 3-14VDC * Period

Model 75II.. - * 25 amps @ 135V = Frequency & 8
Model 77II.. - i * Analog Bar Graph * Thermal Protection " & B other functions

Model 791 $175.00 * Large 3 3/4” LCD Display kR A $
80 Series * Menu Driven $ 95 e 22 5
Model 83 $235.00 » Triple Display 249 %
Model 85 $269.00 + RS-232 Interface -
NBAalBY . e $289.00 s » True RMS
= = * 9 Basic Functions T “
M-1700 including cap. & freq. XK-550 Digital / Analog Trainer

Digital Multimeter : e:;c;f;\::;m Elenco’s advanced designed Digital / Analog Trainer is specially

11 functions including freq to designed for school projects. It is built on a single PC board for
f‘z’n“:é;‘:;’:;g‘ﬁ Meets UL- | IR s maximum reliability. It includes 5 built-in power supplies, a func-
$ 95 tion generator with continuously sine, triangular, and square wave

39. forms. 1560 tie point area.

. S XK-550
¢ G100 labl
Kit Corner over 100 kits available Assembled and Tested

Model AR-2N6K Model AM/FM-10 $1 69 95

2 meter / 6 meter AM/FM Transistor
Amateur Radio Kit Radio Kit

34.% $29.° EREES XK-550K - Kit
Model M-1005K | Model TR-18K $439.%

{.ow qotst, :3 1/tz gi,giéL(%D,tw ranFesd Stereo Cassette Player Kit :
ransistor test, diode test, overload | . Transparent case
£ protection and pocket size. « High :)eso|ution Tools and meter
31 5 95
L]

$19.% shown optional

WE WILL NOT BE UNDERSOLD C&S SALES PRI SRR

UPS SHIPPING: 48 STATES 5% 150 W. CARPENTER AVENUE FULL FACTORY WARRANTY
OTHERS 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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The most powerful com uter m the

rogrammers today are
aced with an embarrass-
ment of riches. Software
tools are rich and plentiful,
and hardware is powerful
and cheap. One simple way to mea-
sure the ever increasing complexity
and sophistication of software tools
is to see what it takes to produce a
“Hello, world!” program.
In the early days of C and
UnixTM, it only took a few lines of
source code. Now, using a Windows

C/C++ compiler or other GUI pro-
gramming tool, even producing a
simple “hello world” program
involves hundreds of lines of support
code that the application program-
mer rarely sees.

The programming environments
can be large because the machines
available today rise in power as they
fall in price. Tools are getting easier
to use and debuggers are getting
more sophisticated. It's a good time
to be a programmer, but sometimes
we’re blinded by the power and ele-
gance of our software tools and
hardware platforms.

First Principles and Some
History

Sometimes it's worthwhile to

by Jeff Stefan

Machines

step back and look at the world in
terms of first principles. Physicists
(at least the good ones) view the
world from first principles. In mathe-
matics, first principles are called
axioms.

It’s refreshing to get away from
the everyday routine of cranking out
programs and to think about com-
puters in terms of axioms. What do
axioms have to do with writing com-
puter programs? Try to answer this
simple question: what is a computa-
tion? See the sidebar What is a
Computation? for the surprising
answer.

The world as we know it
changed in 1936. The same year the
Hoover Dam began generating elec-
tricity and Shirley Temple was the
top box office draw, a 24-year-old
Englishman named Alan Turing
completed a paper called “On
Computable Numbers” with an
application to the

Entsheidungsproblem.
Entsheidungsproblem is the
German expression for the question
of decidability. For an explanation of
decidabilty, see the sidebar What is

Decidability?

In his somewhat obscure paper,
Turing described an abstract univer-
sal computing machine, now called
a Turing

development and materialization of
a Universal Turing Machine.

After World War I, a race of
sorts between England and the
United States to build the first digital
computer was off and running.
England was building the ACE
(Automatic Computing Engine),
and the United States was building

Machine.

As it turns
out, there is
no greater
machine, the-
oretical or
real, that
equals the
capability
of a Turing

Tape

FIG 1

A Turing Machine

Machine.

The Turing Machine is at the
bedrock of modern computer sci-
ence. Turing’s abstract machine, as
he insisted from the start, could
actually be built.

B is a blank symbol.

q0 is the initial, or starting state.

F is a set of final states.

M stands for the Turing Machine.

8 is the transition function. & isdefinedas Q x T’ =
This means that when the read head encounters a symbol on the tape, it
can change state, write a symbol on the tape, and move either left L, or right R.
The x symbol in the formula means all of the elements from each set are used.
This is called the Cartesian Product. -

Turing Machine Symbols

The symbolic definition of a Standard Turing Machine is:
M=(Q,X,l,8 ,q, ,B,F)

FIG 2

Q is a set of states within the Turing Machine.

Z is called the input alphabet. This is a set of symbols that the
Turing Machine will be working with. The input alphabet includes
all of the characters in the tape alphabet except B.

I' iscalled the tape alphabet. The tape alphabet is the set of symbols
that appear on the tape, including B.

QOx T x {L,R}

Unfortunately, 1936 was
also the year that 4,000 Nazi
troops quietly slipped into the
Rhineland and occupied the
de-militarized zone dictated by
the Treaty of Versailles, fore-
shadowing the beginning of
World War II.

In 1940, with England at
war, and with German U-boats
ruthlessly destroying convoy
ships, Turing (and other tal-
ented mathematicians) were
conscripted by the British high
command to help crack
German military codes.

Luckily, a secret German
cipher machine called
“Enigma” was captured from
a sinking U-boat. With the
added bonus of the captured
Enigma, Turing cracked the
supposedly unbreakable
Enigma code and had a signif-
icant hand in the Allies win-
ning the war in the North
Atlantic.

The unfortunate effect of
the war is that it halted the

the ENIAC (Electronic Numerical
Integrator And Calculator). Turing
was on the periphery of the ACE
project and not at the heart of the
hardware design, so he turned his
thoughts to instruction tables, or
what we now call software.

The Standard Turing
Machine

A Standard Turing Machine is
shown in Figure 1. It consists of a
read/write head and a tape of infi-
nite length that can move right or
left one segment at a time. The
read/write head reads and writes
symbols on the tape.

The read/write head, (some-
times called the control head), can
read, write, or erase a symbol on
the tape segment it is currently
under, but only one segment at a
time. Believe it or not, this simplest
of simple computers is capable of
doing anything the most powerful
supercomputer can do.

Sooner or later, if you study
Turing Machines, you'll be confront-
ed with formal notation. It's a little
intimidating at first, but it's really
useful and easy to understand. See
Figure 2 for an explanation of the

Turing Machine symbols.
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What is a Computation? What is Decidability?

The answer is: the sequence of configurations in a Turing Machine
leading to a halt state is called a computation. This means that

if your algorithm runs successfully on a Turing Machine, it's a
computation. If it doesn't, then it's not a computation!

Decidability means, "can an algorithm be developed to solve a particular problem
that yields a yes or no answer?"

Why the big stink over decidability? Starting in 1910 and lasting through 1913,
Alfred North Whitehead and Bertrand Russel published what is considered to

be one of the seminal mathematical works, Principia Mathematica. In this three-
volume set, Whitehead and Russel attempted to reduce the whole of mathematics

to a subset of formal logic. They intended to show that mathematics is complete.

The sense of the word complete in this context means that a proof or a formula could
be generated by some mechanical means. From an axiom known to be true, other
details and conditions can be added to the mechanistic algorithm to create new

proofs. This outlook, like in Newtonian physics, offers a clockwork-like, deterministic
view of the world. Along came Kurt Godel in 1931 with his Incompleteness Theorem,
which effectively showed that the basic notions we hold as mathematical truths cannot

The formal definition of a Turing translated into Turing

]

of finite states, X (sigma) is the
input alphabet, I' (gamma) is the
tape alphabet, & (delta) is the transi-
tion function, B is a blank symbol,

read head then re-copy a
blank on the tape, set the
state to the new state q,
and advance the read head

qo is the starting state, and F is the
final state. Greek letters are used as
a notation convention in theoretical
computer science, just as they are
used in mathematics.

Let’s look at an example so you
can get the feel of how a Turing
Machine works. Assume we have a
tape filled with the symbols a and b
and framed by a blank symbol on
each end, as shown in Figure 3.

We'll set the starting position
under the left blank. This is the ini-
tial state qo. What we want the
Turing Machine to do is to change
every a to b, and every b to a. We'll
call this Turing Machine the Symbol

of rules, or transition functions, §.
Here are the rules in English, then
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to the right. Symbolically,
we can write this as (qp ,B)
= {qy, B, R}. In general, this
means (State, Symbol) =
{NewState, NewSymbol,
MoveTo}. Using symbols,

be formally proved. This incompleteness applies even to simple numbers. This blew
away Whitehead's and Russel's concept of grinding out mechanistic proofs which, in
turn, shook the very foundation of mathematics. How could something be decidable
if the foundation on which the question is built is incomplete?

we can reduce the long ver-
bal description to a short,
precise symbolic declaration. That’s
the value in taking the time to learn
and manipulate the symbols.
What's next? The Turing
Machine is now in state q;, and now
we want the machine to look for an
a or b and exchange them, so we
need more transition functions. For
state if an a is over the read

(g1 ,a) = {qy, b, R}. If a b is over the
read head, stay in q;, write an a on

the tape, and advance the head to
the right. This translates to (q; ,b) =
{qlv a, R}.

In order to get the machine to
halt in a final state F, we need one
more transition function. If a blank
symbol B is over the read head, then
halt the Turing Machine. This trans-

to halt, there must be a transition
that is not defined, so the read head

[Blajblajb]B]

FIG 3

cannot advance to the right or left.
All of the transition fqnctions that

is the sequence of configurations
that is called out in the sidebar



What is a Computation?
Now we need to run the Turing
Machine to see if it works. In most
 classical Tunng Machine literature, a
‘move from one transition to another
is indicated by (. This symbol
denotes a running Turing

one character to another is truly a
computation and, since it runs cor-
rectly on a Turing Machine, it should

| run on any conceivable computer in
_ the universe! That’s how deep and

profound a Turing Machine really is.

Machine. Figure 5 shows both a
graphical and classical represen-
tation of our Turing Machine as
it runs.

It becomes very cumber-
some and takes a lot of space to
use a graphical representation
for a Turing Machine of any
sophistication, so you will hardly
ever see them. You will almost
always see the classical repre-

Turing Machine for BababB

M=(Q’z’r’8’q0 7B,F)

(5:B) = (q, B R}
(9;2) = {q;, bR}
(qyb) = {q,a, R}
(q,,B) = (F) FIG 4

sentation. As you can see in
Figure 5, the read head is indicated
by the transition functions, qo and
q;. The symbol to the right of the
read head is considered to be the
symbol under the read head. As the
read head reads the tape, it travels
right or left and re-writes the symbol
on the tape ,
So we've shown that our Turing
Machine that changes the symbol a
to the symbol b actually works. So
what’s the big deal? Well, the big
deal is that the algorithm to convert

break;

case ' “ /* ignore spaces */
break;

~ case EOF:/* End Of File detected */

break;, ~

default:
lnputTapefm}, =ch

‘ }tﬂi*i*ﬂﬂtﬁ*ﬂﬁ*t*km

* init iape to aﬂ blanks B

. ?o A v:\n")' -

' "‘Eu‘?i’w npuffapeﬁ}lE M
P /oC”, i 5 .
Mﬂ‘f("’ﬂ")

Cf.ﬂ“lmﬁl*

What about adding two numbers
together? We know intuitively that
it's indeed a computation, but how
do you prove it? See if it runs on a
Turing Machine!

One way to express numbers on
a tape is to use unary format. In
unary format, the number two is
expressed as 0110. Three ones are
used to represent the number three,
and zeros are used to separate the
numbers. The number five is unary
format is 0111110. We want to see if

blanks, so we have blank s
Graphical Classical
IBla|b]a[b]|B] gqyBababB
90
[Bla[b]|a]b][B] Bg ababB
9
[B]b[b[a|b]|B] Bbg babB
q1£|
[Blbo[a]a|b][B] Bbag abB
4
|B[b|a lb!b%IBl Bbabag bB
|B|b| Ibl | | BbabaqlB

two plus two is a computation, so
the tape will look like BO110110B
(don’t forget that the tape is full of

reaching into infinity on both ends of
the tape).
H

9 FIG5

Headandloadauonhetranwﬁonmnm

‘{lhﬁﬂ(ﬁ%f('f Mfp))

~ Result =
fgets(FileLine,MAX_FILE_LINE_LEN,TMfp);
- if(Result == NULL) ' : pr)‘ :

break;
ptr = FileLine;

kA RRERAARE RN f

unnnrmm .

* Load transition function momstmcture .

do
’ { F’immmht

U
*#!ﬁ*’ﬂ'ﬂmg?m

: ‘"&e&“ -

Startoftfansm fi

5 "ﬁ"if‘tlﬂ'ﬂmﬂ'i"ﬁit'hm./

if(*ptr == ()
{

/ return(0);

/ : ;
:':: ReadTuﬁnQMachim

SO
int ReadTuringMachine()
int Index = 0;

ptre+; /* index to State */
TM[Index].State = abs(48 -(int)*ptr);
ptr++; /* index to comma */

gtr++ /* index to symbol o
Index] Symbol ptr ,

1
* Look for right half of transition function.

char TMFileName[MAX FILENAME LEN}, . Seamh through
cg:r Fntel.ine{M FILE uNE . LENJ: \{uhile(-“pm-.-'{‘) -’ ﬁnd a ma&ch
char *ptr; ~
char * !r ' mwr;
. Open Tunng Machme ﬁ!e . %M{lnﬂexj NewSta(e abs(ﬁs -{mt)'ptr) fi pomts
; te new spaca ,
pnmf(“Emer Turi Machme Filename - g g;
. , ileName); M{In }NewSymbol pir
 printi(\n”); . Tt: DU+
_ %Mp mn(TMFﬂeName, Index].MoveTo = *ptr;
~ ) Index+=1; :
1 i : i
* exit if file doesn't exist . } while (“ptr++ I= n’);
#f(TMfp == NULL) ‘  . pm‘l?agm"t:ons = Index;
printf(“No Turing Machine file\n”); !
: GXH(OS; : . mimni
~ if(TMfp)
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numbers? Look at the tape for a

the desired result. What we need is a

consists of three parts: the input

contains the tape characters. The

file is the program source 'code. the

code file, breaking the source into

Transition Functions
(99,0 ) = {q;,0,R}
(a1) = {q;, LR}
(4;50) = {a,,0,R}
(ga5,1) = {q3,0,L}
(a,,0)
(93,0 ) = {q,,1,R}
(91) = {g,0,L}
(a40) = {a ,0,R}

Turing Machine to Add Two Integers

M=(Q,X ,I',d ’qo »yB,F)

Input Tape = B0110110B

Computation Trace

9

oro10 0q, 110110 F o1 q,10110 F oon a,0110

I_ 0110 q2110 |' 011 q30010}' 0111 q4010 I' 01110 q210

F o1 4,000 F o111 ¢ 4oo|- 011110 q,0 F o1t1108 ag F oo

lag, B, R } = (F)

individual symbols or tokens, then

To keep the code length short,
ReadTuringMachine( ) contains little
error checking. This means that the
transition function file needs to be
reasonably correct, since
ReadTuringMachine( ) does not
detect syntax errors.

The input tape symbols are load-
ed into the InputTape[MAX_TAPE_LEN]
array. The transition functions
are loaded into an array of
TURING_MACHINE structures. The
TURING_MACHINE structure and

its relationship with the formal
transition functions is illustrated in
Figure 7.

The Turing Machine simulator
can be run in Single Step mode,
which executes one transition at a
time, or in Auto mode, which exe-

form of a shift register.

It's amazing how much a Turing
Machine emulates a modern com-
puter, and it was invented in 1936!
Figure 6 shows the transition func-
tions for the adder, and the Turing
Machine in action using the classical
notation. Run this through the Turing
Machine Simulator to verify how it
works.

The Turing Machine Simulator
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transition function file uses a format
similar to the classical Turing
Machine form. Comments are also
accommodated by placing a C at the
beginning of a line. With the some-
what cryptic nature of the classical
Turing Machine notation, the liberal
use of comments is usually neces-
sary (if you want to remember what
you did!). A rudimentary parser

interpreter. The transition function

FIG 6 cutes all of the transition functions at
full speed. The input tape, transition
Transition Function to Structure Map
The formal transition function:
(State,Symbol) = {NewState,NewSymbol, MoveTo}
maps directly to the structure:
typedef struct tm
{
int State; FIG 7
char Symbol;
int NewState;
char NewSymbol;
char MoveTo;

} TURING_MACHINE;




functions, and computation trace for
the symbol exchanger are shown in
Figure 8.

Hopefully, this article has turned

you on to Turing Machines. The sim-

ple Turing Machine program

designed here is just a starting point.
There are multi-tape Turing

Machines, Universal Turing
Machines, and many other varia-
tions. Adapting the TMS program to
read multiple tapes would be an

Screen Output

1. Single Step

TMS: Turing Machine Simulator

Transition Function File (tmach.tm)

&

C Standard Turing Machine that

2. Auto C changes a to b.
€
Make Selection:2 (0.B) = {1BR}
Enter Input Tape Filename: tapel.dat (La)= {1 bR}
Input Tape: (1b) = {1,aR}
BababBBBBBBBBBBBB
Enter Turing Machine Filename: tmach.tm Input Tape File (tapel.dat)
(q0)BababBBBBBBBBB
B(q1)ababBBBBBBBBB BababBBBBBBBBBBBB
Bb(ql)babBBBBBBBBB
Bba(ql)abBBBBBBBBB
Bbab(q1)bBBBBBBBBB
Bba.ba(ql)BB-BBBBBBB FIG 8
Turing Machine HALTED
Final Tape Contents:
BbabaBBBBBBBBB

‘mental arithmetic operations such
_ as subtraction or multiplication.

- lems to salve. .

interesting project.

Thinking in terms of Turing
Machines can be difficult and labori-
ous at times, but the reward is the
gained insight into the fundamental
nature of computation. It’s fun to
write Turing Machines and watch
them chug away on the simulator.

Try designing a Turing Machine
to copy strings or to do other funda-

Some machines may be easy to cre-
ate, and some may be profoundly
difficult. Try it and see. Just create
an input tape file and a transition
function file.

I usually put a .dat extension on
the input tape files and a .tm exten-
sion on the transition function files.
There is no naming constraint, so
use your own system if you like.

Want to learn more? There are
plenty of web sites that contain
detailed, interesting information
about Turing Machines, and plenty
of transition functions that you can
find to run through the simulator.

Remember, out of all of the sci-
ences, computer science is still in its
infancy. There are many important
discoveries to make and great prob-

~ Great

as a Turing Machine, may aid in the
way. NV

New
Positive

$7.50ea

Min Purchase 10pcs

Channels In Stock

2-24 and 95-99
Visa, Mastercard, Discover and UPS COD
24 hours a day 7 days a week. Same day Shipments

800-684-0539

n
Filters

Turn Your Multimedia PC into a Powerful

Real-Time Audio Spectrum Analyzer

Features

* 20 kHz real-time bandwith

« Fast 32 bit executable

* Dual channel analysis

* High Resolution FFT

* Octave Analysis

* THD, THD+N, SNR measurements

* Signal Generation

« Digital Filtering

» Triggering, Decimation

« Transfer Functions, Coherence

* Dynamic Data Exchange (DDE)

« Time Series, Spectrum Phase,
Spectrgram and 3-D Surface plots

* Real-Time Recording and
Post-Processing modes

Applications

* Distortion Analysis

* Frequency Response Testing
* Vibration Measurements

* Acoustic Research

System Requirements

* 486 CPU or greater

* 8 MB RAM minimum

* Win. 95, NT, or Win. 3.1 + Win.32s
* Mouse and Math coprocessor

* 16 bit sound card

DOWNLOAD FREE 30 DAY TRIAL!

www.telebyte.com/pioneer

Pioneer Hill Software
24460 Mason Rd. N.W.
Poulsbo, WA 98370

PHS

Priced from $299

(U.S. sales only — not for export/resale)

Professional Quality Sound Cards Available...Call

Spectra Plus 4.0

Signal F

Sales: (360) 697-3472

Fax: (360) 697-7717

e-mail: pioneer @telebyte.com

Write in 102 on Reader Service Card.

Nuts & Volts Magazine/July 1997 59




R R R R R R R e e e e e

TONY TALLI’S ORIGINAL

TELEVIEW
DISTRIBUTORS

WHERE OUR VALUED CUSTOMERS’ BUSINESS
IS HONESTLY APPRECIATED

SERVING YOUR CABLE

NEEDS SINCE 1984

1 800-847-3773

Owne ORDERS ALSO ACCEPTED

i NECA. 1 800 925-0428r . snies Q2

called in by 1:00 pm hppd ame day. $15 shipping.
NO NEVADA SALES * Hou

s: M-F 9-4 PST

FREE Golf Hat with $150 purchase. €4
FHEE T-Shirt with $500 purchase. > YESI
Call for this month's Nuts & Vslts Specials PR
GIVE TELEVIEW TONY A CALL TODAY!

1-702-253-1852 - FAX 1-702-253-1854

. P.O. BOX 71465 - LAS VEGAS, NV 89170-1465

H|[EIRIERERRERIER REREIEERIEEEREEE R E R[]

[ERREERER R ERERIR EERIRE R EERIEREE]

| g [5] JEIEJ_FLEFL@EEHEIE@EIEIEWUEE@EEE@EE@EEHUEE{ :




SIX-MONTH GUARANTEE
(30-DAY MONEY BACK)

For orders only: 1-800-742-2567
HOURS: MON.-FRI. 8-6 CST » SAT. 10-2 CST

Greenleaf Electronics * P.O. Box 538 * Bensenville, IL 60106




by Russell J. Bik

No movement is required for this sensor to
detect the presence of a human body

through solid objects.

Electr

IC Field

Proximity

ame a simple, non-mechani-
N cal device, that can detect the

presence of either a moving
or stationary human body, through
solid objects, from a distance of
yards.

Having a hard time? Don't feel
bad, so did | until | stumbled across
some research being done by a
group of scientists and engineers at
MIT. Their work has provided the

answer to a number of unsolved

Although able to sense stationary
objects, photoelectric sensors are vis-
ible, must be carefully positioned,
and are subject to changes in light-
ing. For both aesthetic and security
reasons, a sensor should not be seen.

Then there is PIR (infrared).
Although less position-sensitive than
photoelectric, it requires a moving,
heated body to respond, and the sen-
sors are still visible.

PIR is also particularly sensitive

1920s when Leon Theremin noticed
the effect body position was having
on his radio experiments (it was
messing them up).

Following the advice — “If you
can’t fix it, feature it” — Theremin
invented, you guessed it, the

Theremin. It consisted of two elec-
trodes coupled to an audio oscillator
and amplifier.

Employed as a musical instru-

Sensor

Changes in the strength of the
received signal trigger the sensor.
The range can be adjusted from a few
millimeters to an entire room.
Simple antennas can be com-
pletely hidden under wood, carpets,
or upholstery. Antenna wires placed
under the molding on either side of a
door frame will detect persons enter-
ing or leaving a room. Two runs of
wire under cushions or a bed pad can
sense the stationary presence of a
person on a bed, chair, or couch.
The circuit uses high-gain opera-
tional amplifiers and a process called
synchronous detection to achieve
noise immunity greater than 72 dB.
The circuit board is a little over 5 1/2”
x 3” and is housed in a low-profile

ment, when the user moved his

plastic cabinet.

R20
82Kn

Tl
100Kn

XMT AMPLITUDE

problems in home automation and
security.

For example, there is the need to
detect the presence of a person in a
room to control lighting. The chal-
lenge has been that if the person was
seated quietly in a chair or lying in
bed, the lights would turn on and off
at inappropriate times because the
sensors required movement. Problem
solved.

Consider the pros and cons of
some conventional technologies.
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Figure 1. Sensor Schematic Diagram

+12

to false alarms. It often requires that
areas around heating vents and
strongly lighted windows be masked
off.

Doppler Radar can solve the
false alarm and visibility problems,
but it still requires a moving object,

and prolonged exposure to
microwaves can present a health
concern. The sensor described in this
article addresses all of these issues.
The work that led to its develop-
ment actually began back in the

hands toward or away from the elec-
trodes, the frequency and volume
would vary.

What is new, is the coupling of
some of those principles with micro
electronics. This article will show you
how to apply the work being done at
MIT to the construction of the EF
Proximity Sensor (EF stands for
Electric Field).

An electric field with a power of
less than one milliwatt is transmitted
from one electrode to another.

RCA phono jacks provide con-
nection for standard shielded audio
cables to connect the board to the
two antenna electrodes. Power
requirements are under 100 mA at
+12 VDC. The 12 volts can be
obtained from a number of commer-
cially available supplies, or you can
build your own using the schematic
in this article.

One supply can run over 10 sen-
sors and costs under $10.00. The
cost of the Sensor is under $50.00 for




the kit and $70.00 for the

ple, it might be used to add 5

assembled and tested version.
How the Circuit Works

Please refer to Figure 1. An
8030 Precision waveform gen-
erator IC is used to produce a
sinewave in the range of 10-
115 KHz. The exact frequency

is determined by capacitor C9,
potentiometer trimmer T2, and
their associated components.
The sinewave is coupled
out of pin 2 of the 8030 to oper-
ational amplifier (op amp) U3a
which is one of four op amps
inside IC TLO84. Another IC,

volts to the 25 volts for a total
of 30 volts.

If you hook an oscilloscope
to pin 7 of AD633, you will
see the multiplied inputs
divided by 10 with the offset
added to the result. Since any
interference received is divid-
ed by 10 also, the signal-to-

noise ratio remains the same.

Since the supply voltage to
the IC is under 25 volts, it
would be hard to actually get
25 volts at the output. Dividing
by 10 is how the problem was
solved. Watching the oscillo-

TLO82 contains two op amps.
The term operational
amplifier originated back in the
1940s when they were used in
analog computers. By chang-
ing the types or arrangement
of some of the feedback elements,
different analog operations (i.e. multi-
ply, divide) could be performed by
the computer. The name stuck.
Although represented by a single
triangle, each amplifier contains over
30 transistors and boosts the signal
by over 150 times. The output of U3a
is fed to transmitter antenna jack J1.
A feedback loop controlled by poten-
tiometer trimmer T1 controls the out-

put level. It is normally set for full out-
put which results in a 17V peak-to-
peak amplitude.

Also coming off of pin 2 of the
8030, the sinewave is coupled
through field affect transistor Q1 to
op amps U3b and U3c. In addition to
amplifying the signal, phase compen-
sation is introduced by this portion of
the circuit. An additional phase shift
to compensate for variable shielded
cable capacitance will be made by
adjusting the output frequency. That
adjustment is described in the “Tune
Up” portion of this article.

The signal transmitted out of J1
is received back at J2 and amplified
by U4a. The amplified signal

Figure 2. An electric field between an oscillating transit electrode and a
virtual ground receive electrode is intercepted by a hand. The further the
hand moves into the field and/or the better grounded it is, the greater the

reduction in field strength.

volts at pin 7 (actually there is some
division by 10 taking place, but that
can be ignored for the moment).
Remember that the signal trans-
mitted from J1 is not the only sig-

two op amps inside AD633 is fed to
an X symbol signifying multiplica-
tion. From there, the signal goes to
an E-like character which is the math-

scope as you adjust T4, you
will see the DC basis of the
output waveform rise and fall.
The offset is essentially a
threshold under the changing
part of the waveform and func-
tions to control relay sensitivi-
ty. It may be helpful to think of the
waveform as being offset by the
amount being added to it.

A final stage of amplification is

nal being received at J2 — so is
your local AM radio station and
other forms of “interference.” But
none of these other sources has a
waveform of exactly the same
shape, frequency, and phase as the

one going into pin 1. As a result,
only the desired signal is multiplied
consistently.

The highest output voltage
occurs when the two signals are
perfectly synchronized (in-sync)
and explains why the process is
called synchronous detection.
Incidently, the term four quadrant
analog multiplier refers to the cir-
cuit’s ability to multiply in both pos-
itive and negative directions for

both signal sources.

The AD633 isn’t finished yet.
Notice that potentiometer trimmer
T4 is labeled “Offset.” It may be diffi-
cult to see, but the output of the first

ematical symbol for summation
(addition). The AD633 adds the off-
set voltage coming from T4 to the
multiplied voltage. In our prior exam-

provided by U4b. In addition, a feed-
back loop comprised of R24, D1, and
C13 removes the sinewave portion of
the signal and turns it into a pure DC
waveform of varying level thus

coming out of pin 1 of U4a is
fed to pin 4 of the AD633 IC.
Also going into the AD633
through pin 1 is the output
from pin 8 of U3c. What
ADG633 is therefore able to
do is compare a copy of the
signal being transmitted to

the signal being received.

It is inside of AD633 that
the really clever stuff occurs.
AD633 is a four quadrant
analog multiplier. It is able to
instantaneously multiply the
sinewave voltage appearing

& 0

demodulating it.
Potentiometer trimmer T3
controls the level of amplifica-
tion and the overall dynamic
range of the receiver system
which equates to sensor range.
The final step is for Q2 to
amplify the output of U4b suf-

~
O

ficiently to control reed relay
RR1. The relay is normally
closed when a signal is being
received.

If you would like to learn
more about operational ampli-
fiers including things like ana-

at pin 4 times the voltage
appearing at pin 1 and out-
put the result at pin 7.

If you have a 5-volt sig-
nal at pin 4 and a 5-volt sig-
nal at pin 1, you will get 25

Figure 3. Energy from an oscillator is courled info a person standing near a

transmit electrode. As the person moves any body part closer to the transmit
and/or receive electrodes, the field strength increases.

log multipliers, a good book is
the IC Op-Amp Cookbook by
Walter G. Jung. They even use
it at MIT. It is published by
SAMS and strikes a reason-
able balance between theory
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(i.e., the math) and practical
application.

PCB Layout

One of the first objectives
in laying out the PCB was to
separate the portions of the
circuit generating the trans-
mitted sinewave from those
receiving it. Ideally, the only
signal being processed by
U4a should come through the
receiving antenna.

This goal dictated the
location of most of the ICs
and that the traces between
J1, J2, and the appropriate
IC pins be kept as short as
possible. The location of J1
and J2 and the terminal
block was dictated by the
enclosure.

Like many IC designs,
this circuit employs a series of
.1 uF decoupling capaci-

recommended plastic enclo-
sure, be careful about substi-
tuting parts for the ones listed
in the parts list. It is impor-
tant that neither the jacks or
the terminal block extend
more than 1/2” above the
board or the lid won't fit on
the box.

When mounting the jacks,
don’t be afraid to use lots of
solder on the outside facing

I side of the lugs. You want

good mechanical support for
EPS1 REV C inserting and removing the
o—- plugs.

Using some scrap hook-up
wire, install and solder three
jumpers on the board at the
positions marked J.

Next up are the resistors.
Try inserting them in batches
before soldering. Bend over
the leads on the foil side as

you go. This method not only

speeds things up, it can

fory:(Cl,: C3,«Cl0"€12)
between power and
ground. For these to do
any good, they must be
located immediately adja-
cent to the IC with leads to
power and ground as short
as possible.

Although  a dedicated
ground plane is desirable,
one of the goals of this
design was to use a lower-
cost, single-sided board.
Most of the benefits of a
ground plane can be
achieved as they were here
by keeping power and
ground traces as wide and
as close together as possi-
ble. This technique
reduces the possibility of
radiated fields developing.

The Construction
Phase

Begin by mounting
J1, J2, and the terminal
block. If you plan to use the

SCHEMATIC REFERENCE
SEMICONDUCTORS:
U1

uz2

D1-D4

CAPACITORS:

C1

C2,C8

C4,C5

Ce, C7
MISCELLANEOUS:
T1

E1

N/A

NOTE:

reduce the chance of hav-
5.50 > ing to desolder one
because of a mix up. If
you use a lead forming
O tool, the centers are .4”.
I, - SENSITIVITY + The capacitors are next
@ ?8_3&90 and none are polarity
wl 8 e E E "le A sensitive.

& o(E o Now mount the two
. o Elo ol Rt lo diodes and the two tran-
PR N BT oEJo oETI0 sistors. They are polarity
7 B m ‘B)m o g sensitive. Observe the
5 © o, o gg gg QE_O)S (o] silk-screened position
% %% ,° [ orEI 0 CEJo o2 £ n information. Look careful-
83 59 Q*J% =1 9 %l. | 8 % o't banasdend of

olEI}® o o . s o{mETI0 w| O ™ || the diodes.
=5 H . .| oo .. mn| O | Next are the four IC
o(Eilo o[ EElo oo N o sockets. A good tech-
N e & nique is to solder two pins
QLD o——o ofFd o 1 o on diagonal corners and
08 0 - ° then make sure the sock-
OO 020 @ E @ ° o et is flush against the
o E 2 w1 board before doing the
remainder. Notice that
O one end of each socket is
notched. Match the notch

Snre enso oD de PCR o0 on the socket to the one
on the silk-screen.

POWER SUPPLY BILL OF MATERIAL

PART NUMBER/DESCRIPTION
COMPONENT SOURCES:
Jameco Electronics
7812T, 12V, 1 Amp, positive voltage regulator 1355 Shoreway Road
7912T, 12V, 1 Amp, negative voltage regulator Belmont, CA 94002-4100
1N4002, 1 Amp, 100 PRY, silicon rectifiers ‘ 800-831-4242

Radio Shack
800-843-7422

.01 uF, 500V, ceramic disk capacitor
1000 uF, 25V, electrolytic capacitors
.1 uF, 50V, ceramic disk capacitors
100 uF, 25V, electrolytic capacitors

COMMENT
24-26V center-tapped power transformer Radio Shack 273-1366; Jameco 102103 or 102111
Fast acting fuse; size dependant on xfmr & output Use .25A for 100mA output

Enclosure, plug, and wiring

Al of the parts required to build the power supply are available from either Radio Shack or Jameco. The 7912 is a catalog-only item for Radio Shack. The output current will depend
on the size of transformer used not to exceed the 1 amp limits of the regulators. Mount the regulators on a heatsink if you plan on exceeding 250 milliamps per outout.
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C1-C4, C6, C8, C10-C14
cs

c7

Co _
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R5 R7, R8, R13, R27
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R?O, R21, R24
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The foliamng items are ava:lab!a from Russell Bik Design, P.O. Box 13910, San Luis Obispo, CA 93406-3910: Smgl&saded nted

tested $69.95; add $4.50

‘ G
Mumpher

‘Quad Operational ifier
rattenaf AAn}mp?d‘ier

Purpose NPN Transistor

Dual

1 N91 4 Small Signal Diode

(£20%, 50V, (;,efamtc Disk)

(1/4 watt, +5%, Carbon Film)

220 ohms
13,000 ohms
10,000 ohms
100 000 ohms

- 270 ohms

COMPONENT SOURCES:

Jameco Electronics
1355 Shoreway Road

Belmont, CA 94002-4100

800-831-4242

Mouser Electronics
958 N. Main Street

Mansfield, TX 76063-4827

100,000 ohm, 1/2 watt, 3/8" Square Potentiometer
5 000 ohm, 1/2 watt, 3/8” Square Potentiometer

RCA ngrht Angle Phono Jacks
5V, SPST Reed Relay
PCB Terminal Blocks

.2 each 8 pin; 2 each 14 pin; low-profile IC Sockets ”"'
55" x 3.35" single-sided PCB w/silk-screen

3-5/8” x 5-3/4” x 1-1/8” Plastic Cabinet

shipping. California residents add 7.25% sales tax.

800-346-6873

Allied Electronics

800-433-5700

Newark Electronics

800-463-9275

_ screened on top side, $10.00 % us $2.00 shipping. Complete kit of parts mc!udmg sclk-screened prmted circuit | bnatﬂ and pra-dnlled plastu: eabmet w
' E

The four trimmers are mounted
next. There is a wide selection of
trimmers on the market, many of
which will fit the board pattern. The
square type listed in the parts list
have a larger field of adjustment and
longer rotational life than the round
variety. They are a little more expen-
sive, but worth it. These are the type
“supplied in the Kkit.

The round trimmers operate dif-
ferently, also. For the same pinouts, a
full counter clockwise (CCW) rota-
tion produces maximum resistance
on the round and minimum on the
square. Therefore, if you use round
trimmers, all of the silk-screened
directional information on the board
and the tune-up instructions in this
article will be backwards.

Mount the relay next. By the way,
you may notice a couple of extra
holes around the relay and one at the
terminal block. This was done to
allow multiple sourcing.

Finally, discharge yourself to
ground and straighten the IC legs so
they extend at a 90-degree angle
from the chip. If you don’t own a
straightener, just roll each side care-

fully against a flat surface. Finally,
insert the ICs into their sockets
matching up either a notch at one
end of the IC or a small dot on top of
the IC at one end, to the notched end
of the socket.

Two Modes of Operation

To be able to use the sensor, it is
necessary to understand the relation-
ship between the emitted field and
objects entering it. There are two
modes -of operation — shunt and
transmit — and the transition between
the two is probably not what you
would expect.

Figure 2 illustrates two antenna
electrodes. The one on the left is radi-
ating. The one on the right is receiv-
ing. The field induces a potential dif-
ference in the receive electrode as
measured between the electrode and
ground. The difference is measured
by the op amp.

As the electrodes are moved far-
ther apart, the field strength decreas-
es. If the distance is doubled, the sig-
nal strength will be only one-quarter
as strong (varies inversely to the dis-

tance cubed between the electrodes).

Reductions in field strength can
be compensated for by using larger
electrodes up to the limits of the out-
put amplifier.

Shunt Mode

When a hand, or other body part,
is placed in the field, an electric cur-
rent will be induced in it. Small,
ungrounded objects will have little, if
any, negative effect. If, however, as
shown in Figure 2, a larger body
enters the field, particularly a
grounded one, the field will be shunt-
ed to ground.

In practical application, two 5’
lengths of hook-up wire are stretched
on either side of a door frame and
connected to the sensor. The sensor
is tuned so that the received signal
just closes the relay. A person enter-
ing the proximity of the field will
shunt the signal to ground causing
the relay to open.

Transmit Mode

Figure 3 shows how you too can
become a radio antenna tower. When

a person stands, sits, or is otherwise:
near the transmit electrode, low-fre-
quency energy is capacitively cou-
pled into their body making the
entire person a transmit electrode.
This will occur even if the person is
standing on a ground plane with the
output electrode to their side rather
than under-foot.

In practice, two 7’ lengths of
hook-up wire are stretched across a
bed. They are separated by a dis-
tance of about 1'. The sensor is
tuned such that the signal received is
insufficient to trigger the relay. When
a person lies on the bed, their body
increases the strength of the radiated
signal and triggers the relay.

Mode Crossover

When a body first enters the field
from a distance, it will attempt to
shunt the radiated signal to ground.
As the body gets closer to an elec-
trode, the system changes from
shunt mode to transmit mode.

Actually, both modes occur
simultaneously. Some portion of the
signal is always being coupled to the
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Note that functions of pins
1 and 2 are reversed

between the two parts.

Figure 6.

Power Supply Schematic Diagram

body and re-radiated to the receiver,
but until the body is very close to the
transmit electrode, the amount being
shunted exceeds the amount being
coupled and radiated.

For a given position and body
size/shape, the better grounded it is,
the more of the field it will couple to
ground and the greater the area over
which it will act as a shunt.

Initial Tune-Up and
Testing

Place the completed sensor
board on your workbench and con-
nect a continuity buzzer across the
relay terminal lugs. Place a DVM or
other -high-impedance voltmeter
between ground and test point 1. TP1
is pin 7 of IC TLO82 and is most eas-
ily accessed by clipping your probe
around the leg of R27 silk-screened
on the PCB.

Ground is marked on the board
surface as a leg of R10. Attach sepa-
rate wires, each about 1’ long, to the
input and output terminals of the
RCA phono jacks. Small test clips are
good for this. Just lap the wires over
each other once. Don’t connect
them.

Set the trimmer controls as fol-
lows:

1. Output (xmt amplitude - T1) =
Full CW

2. Range (demod gain - T3) = Full
CCw

3. Sensitivity (offset - T4) = Full
CCW
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Attach the power supply follow-
ing the instructions in the Power
Supply section of this article and
plug it in.

4. Adjust Freq (T2) slowly back and
forth until the relay closes (buzzer
is on) and the voltage is maxi-
mized. This point will probably be
near the Full CCW end of the
trimmer range.

This completes the initial tune-up
and testing.

Building Antenna
Electrodes and Cables

The antenna electrodes can be
either simple lengths of hook-up wire
or metal foil. If wire works for your
application, it is the simplest to use.
Aluminum foil from the kitchen can
be used to make flat electrodes.

These are sometimes required
when you want smaller electrodes
(i.e.,, 3 x 3") because the signal
strength is too strong from using
lengths of wire or more precision
position detection is needed.

The flat electrodes are also use-
ful if you want to build a “ground
plane” under the detection area to
improve grounding and dynamic
range in shunt mode.

Large electrodes are also useful
to either receive er transmit from
under a floor or carpet in transmit
mode. To connect antenna electrodes
to the sensor, use shielded audio
cable. It comes with RCA jacks

already attached. Remove the unused
connector from one end and strip
back the wire. You won’t be using the
shield at the antenna end, so fully
remove it to a distance of at least
1/2” from the exposed inner conduc-
tor. If it gets too close to the electrode,
it may shunt the signal to ground.

Don't even allow the insulated
portion of the shield to extend over
an electrode. This point is also worth
remembering when placing antenna
electrodes along places like door
frames.

You don’t need the electrode to
begin at ground level to work, and if
you get too close to ground a portion
of the signal will be shunted thereby
reducing dynamic range.

When making flat electrodes,
you won'’t be able to solder to the alu-
minum foil. You can clip to it, but a
more permanent solution is to use a
type of adhesive copper tape made
by 3M. It comes in rolls of varying
widths.

You simply solder a conductor to
the end of a 1” length of the tape,
and stick it onto the foil. Duct tape
can be used over the connection as a
cable strain relief. A 1’ length of the
copper tape is supplied with each kit
or assembled unit.

An 18 roll of the 1/4” width
(Stock No. 96F9287) is available
from Newark Electronics for $8.86.

Application Tune-Up and
Testing

With the sensor attached to its
electrodes, peak the frequency as

described in the initial test. The peak
will be determined by the receive
electrode/cable combination. If you
switch transmit and receive, re-tun-
ing will be necessary.

The primary reason that there is
a unique frequency for each elec-
trode/cable set is related more to
phase than wavelength. Remember
from the “How it Works” section of
this article that a phase shift is intro-
duced by cable capacitance. That
phase shift is a function of capaci-
tance and frequency.

When you change the sensor fre-
quency, you are basically causing a
phase shift of the received versus
transmitted signals. When they are in
sync, you are at the ideal frequency.
The longer you make the receive
cable, the lower the frequency
required to obtain synchronization.

If the frequency adjustment is
done with the antennas in final posi-
tion, put the range and sensitivity
controls at full CW and adjust fre-
quency until the relay closes. Then,
gradually reduce the range and sen-
sitivity settings, further refining the
frequency adjustment as you go. The
lower the peaking voltage, the sharp-
er and more precise the frequency
adjustment will become.

Once frequency is set, adjust the
range and sensitivity settings until
the relay either just closes with noth-
ing in the field (shunt mode) or just
opens with nothing in the field (trans-
mit mode).

The two controls are interactive.
It may take some experimentation to
determine which mode and combina-
tion of range/sensitivity settings give
the best results for your application.

Grounding and electrode size
and placement will also play a role.
OQutput power reductions should only
be made as a last resort since it will
reduce the signal-to-noise ratio.

Troubleshooting

The most common problem is
forgetting that the sensor operates in
two modes: shunt and transmit. It
can be counter-intuitive. If it isn’t
working in one mode, try the other.

If you find that the signal at TP1
is so strong that the relay won’t open
despite reducing range and sensitivi-
ty, try using smaller electrodes. What
can also appear to be a very strong
signal, but in fact is a loss of dynam-
ic range, is improper grounding of
the sensor board. If the board is not
grounded, the reference point will
float. Make sure that you have a true
earth ground. Check continuity
between your ground and a cold
water pipe.

On raised floors with distances
greater than three feet between elec--
trodes, poor grounding of the person
within the field may make use of the
shunt mode more difficult. Try using
transmit mode. If you want to stay




with shunt, the ground plane under
the person can be improved by plac-
ing a piece of grounded aluminum
foil under the carpet or under the
wood floor.

Signals will be capacitively cou-
pled through combined layers of con-
crete, wood, carpet, and shoes. In
transmit mode, the same under-foot
electrode could be used to receive or
transmit the signal with the opposing
electrode placed above or to the side
of the person.

It should go without saying, but
don’t place your electrodes behind
metal and expect your signal to pen-
etrate. This only works with non-con-
ductive materials like wood, plastic,
and fabrics. You can place the anten-
nas next to ungrounded metal (like
furniture springs), but if you try to
hang a long wire up the side of a wall
with a pipe on the other side, you
could have problems.

Power Supply

As with many op amp circuits,
this one requires both positive and
negative voltage in reference to
ground (common) with a 50 mA cur-
rent drain at +12 VDC and 27 mA at
-12 VDC. The voltage may be
increased to 15 VDC.

There are at least two options
available to you to obtain these out-
puts. You can build your own supply
using the schematic in this article or
you can buy a commercially avail-
able unit.

There are always a few “manu-
facturer’s overruns” for sale in indus-
try catalogs, and one of these sup-
plies can usually be purchased for
only a few dollars more than what
you would spend for the parts alone
to build your own — but beware of the
following pitfalls:

Avoid supplies labeled “switch-
ing.” These supplies require a mini-
mum 10% output. Avoid the “battery
eliminator” or “wall transformer” cat-
egory of wall-mount supplies. They
are unregulated. What you want is a
“linear” supply.

Two supplies currently available
that have been tested by the author
are the Jameco P/N 134658 @ $9.95
which will support two sensors, and
the Jameco P/N 103173 @ $14.95
which will support five sensors.

There is one other consideration.
For the sensor to work optimally, you
want an earth ground. In most cases,
this means that the supply must
have a grounded plug, and you will
need to make sure that the
case/earth ground of the power sup-
ply is connected to the common
electrical ground between (+) and (-)
12 VDC.

For P/N 103173, two separate
wires that lead to the DIN connector
must be joined. For P/N 134658, the
common lead is already joined to
ground inside the supply.

For a supply with no ground
plug, you can always provide the

earth ground externally to the power
supply.

Power Supply Assembly

If you would like to build your own
supply, the one in the schematic is a
good choice. Don't forget to read the
notes in the bill of material. This unit is
so simple that you can build it using
point-to-point wiring on terminal strips.

The 7812/7912 will need to have
their leads extended, and this can be
done with hookup wire and shrink
tubing. C4 and C5 are present to pro-
vide transient protection and, like all
de-coupling capacitors, must be
mounted immediately adjacent to the
IC or they won’t do any good.

Also, if for any reason the
7812/7912 are not mounted in close
proximity (within a few inches) of the
filter capacitors, .33 uF capacitors
will be required between the input
and ground legs of both ICs.

MIT Research

The EF Proximity Sensor incor-
porates some of the same design
technology being used at the MIT
Media Lab. In some of the experi-
ments being done at the lab, multiple
receivers are used with one transmit-
ter. The receivers are coupled to a
microprocessor so that the data can
be processed by a PC. The set-up is
used for multidimensional sensing.

In one such installation, a single
transmitter electrode covers the floor
of a room coupling energy to a per-
son walking on the floor. Four receiv-
er electrodes, located on the walls,
measure relative field strength indi-
cating the position of the person.

The spacial resolution of this
technology is better than you might
suspect. A 2-D pointing mouse has
been built. One finger touches a
small transmitter electrode while the
pointing finger moves between X and
Y electrodes situated on the sides of
the screen.

The pointing finger does not
even need to be in contact with the
screen and a third receive electrode
located below the screen allows the
thumb to generate click signals.

Research is underway on 3D
sensing. A board designed to assist
researchers in exploring EF is called
“The Fish,” after the abilities of
weakly electric fish who have been
found to navigate in three dimen-
sions using their electric fields. They
also use the fields for purposes of
communication and identification.
This may be another case of tech-
nology trying to catch up with natur-
al systems.

If you would like more informa-
tion on this subject, you can visit the
MIT Media Lab web site at
http://physics.www.media.mit.edu/

The author of this article would
like to encourage your questions,
comments, and suggestions. He can
be reached at rbik@bik.com NV
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MOTION DETECTOR KIT

| pyroeleciric infrared sensor.

i Simple and fun to build.

vinyl zippered Cose
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11 PIECE COMPUTER TOOL KIT

11 piece kit: 3/16" & 1/4”
nut driver,3 prong refriever,
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#2 phillips reversable saew
dcriver,T-10 & T-15 reversable screwckiver
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DIGITAL MULTIMETER

*31/2dgitlD
|_000 B «Low battery display
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* Transistor tester
*Resistance fest
*Low ohm cont, beeper
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reduces shock hazard
*Over range indicator (OL & -OL)
*Diode test funclion dlowes festing of
semiconductor junclions
* Capadifance fest sockets
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Transmitters
*Only 30 x 10 x Smm

*ERP 0.25mW into 50Q

*3V(F), 5V(F) or 6-12V(A)

oUp to 20k bps data transfer
*418 or 433.9Mhz FM

oSimple to integrate -

#simply add antenna, data, power
eRange up to 200m

*Analog or digital data i/p
*SAW controlled - stability

TXM-4XX-A....cooen... $24.50
TXM-4XX-F.. . $25.80

1142 State Route 18

Nliquippa, PA 15001

Receivers
*Only 21 x 47 x Smm
*13mA; 130uA on power save (100:1)
eCarrier detect o/p
eSimple to integrate
*Up to 20k bps
*418 or 433.9MHz FM Superhet
*SAW controlled - stability
*Analog or digital o/p
*Wide supply range 4,5-9V (A/F ver.)

oFast enable time <3ms eAuto TX/RX changeover
SILRX-4XX-A...
SILRX-4XX-F... BIM-4XX-F. ... $87.36

*Only 23 x 33 x 11mm

*Up to 40,000bps of balanced code
©19200 baud with ASCII

oUp to 170m range.

*5v operation

©0.25mW into 1/4 wave antenna
*418 or 433MHz FM

eFast 1ms enable for power saving
eDirect interface to 5V CMOS logic

Transceivers

RS232 Transceivers

#4,800 to 38,400 bps half duplex
‘ 3-wire RS232 interface
eMicrocontroller with user EEPROM
*RS232 interface protected to +15kV
*Auto TX/RX changeover
418 and 433Mhz versions

eRange 120-200m

©0.25mW, ImW & 10mW verions
eReset switch and status LED’s
#7.5-15V dc via DB9 connector 20mA

BIM-4XX-RS232 ....

$139.30 TXR-464-DTR100

Synthesized Transceivers

70 x 55 x 18.5mm

©64 channels, 25kHz width
©464.075-464.850MHz
elIntegral loop antenna
eExternal antenna option
5V operation

©600m range -internal ant.
*TTL logic level VO
o5kbps data rate

*10pA in standby mode
*10mW RF o/p power

................................ $313.50
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Free Catalog Available
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Weston « ON + M9P 1A2 « Canada

FaxBack: 416-242-3082

Tel: 416-242-3120
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| SATELLITE EQUIPMENT cont. 1

GET SOUND for VCII and VCII Plus without
codes. Free detail. Send SASE to: Nassirian,
Box 382-V, Rio Linda, CA 95673.

MILITARY TRANSISTORS & DIODES &
INTEGRATED CIRCUITS WANTED. ELEC-
TRONIC MATERIAL INDUSTRIES 818-769-
1002, FAX 818-769-1084.

DSS SURPLUS WANTED. Receivers,
remotes, old & new access cards, antennas,
feeds. Message/fax 561-483-8516. E-Mail:
cable @flinet.com

SATELLITE COOKBOOK. Technical infor-
mation including schematics and software on
L cards, battery cards, plastic cards available.
Web sites and chat channels for technicians.
Prices start at $55. Netwave 512-937-0610.

TRANSMITTERS!

FUN PROJECTS!

DSS TEST CARD information. Call toll free,
1-888-416-7296.

MILITARY SURPLUS ELECTRONICS

GOLD! EXTRACTION, recovery and refining
gold from scrap electronics. Book contains
chemical formula and process $35. Strategic
Technology, Box 145-V, Newville, AL 36353.

NSN/PART number cross-reference CDs
available. Look up military NSNs, part num-
bers, suppliers, item names, precious metals,
medical, & more. $85-$125. 334-889-4637.

AUDIO/VIDEO/LASER

NIGHT VISION US GEN 2 Starlite viewer
$650. NEW PVS-7B GEN 3 goggles w/head
strap and carrying case, these units are cur-
rent military issue, $2,995. SPECIALS: Basic
night vision kit, use your own lenses and
save $$ (includes tube and power supply)
$60. Ruby rod laser with Q switch and flash
tube $150. High power YAG laser assembly
with flash tube and water-cooled cavity. Call
or fax for more information. Ni-Tronics 916-
686-1207.

ARGON LASERS. Large selection of used
American 60X air cooled argon lasers. Prices
start at $300. Power supplies and other
accessories available. Call for price list. 805-
230-2166.

TOLL FREE ORDERLINE: 1-800-336-7389

ELECTRONIC

TECH SUPPORT NUMBER:

FAX LINE: 1-602-731-4748

1-602-829-0755

XANDI ELECTRONICS, INC.

AND MORE!

TRACKING TRANSMITTER KIT
Transmits continuous beep-beep-beep
Ideal for locating lost or stolen items
Range up to 1 mile

88-108 MHz
FM RECEIVER

XMR2000
$29.95

®Worlds smallest
FM radio.

®As small as a

® Weighs less than
1/4 oz.

@ Digital touch tuning.
@®|deal for use with our 88-
108MHz FM transmitters

XTL3000

LONG RANGE TRANSMITTER KIT
Sensitive built in microphone
Range up to 1 mile

Custom frequencies available

o

XST500EZ XWB 1000EZ
$49.95

) -7

o ¢ P
XSP 250EZ XTR100C XTT 100C
$34.95

YOUR MANU

FACTURER OF HIGH QUALITY KITS!

BUG DETECTOR

CRYSTAL TRANSMITTER KITS
® Ultra-miniature surface mount construction.

@ E-Z kit approach makes assembly a snap.

@ Miniature battery and holder will mount
directly to the circuit board.

®Transmit to any scanner type receiver

XBD500

$129.95
@ Professional quality.
® Assembly is a snap.
@ Covers 1 to 2,000MHz.
® Uses new Microwave

Integrated Circuit amplifier.

XTL1000
TRANSMITTER KIT

Range up to 1/2 mile

>
@ ® -
o

o

$46.95

$29.95 $19.95

PIN HOLE CAMERA XVS100

400 LINE RESOLUTION TV TRANSMITTER

@ Audio and Video outputs. ® Use with

® See entire room through

Assembled $169.95

XPS 1000C '
$55.95
TELEPHONE SNOOP KIT
® Dial home from anywhere and hear in-
side your home.
® TouchTone coded for secure operation.
@ Stop burglars and intruders.
@ Reliable 24 hour protection.

Serving the public since 1981
N
@%‘_ﬁ“_ﬁ
1270 E Broadway Rd. # 113
Tempe AZ 852
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XVC200,
VCR, Camcorder, etc.

pin sized hole. ® Power cube included.
® Use with any TVor VCR @ Uses VHF TV Band.
with audio & video input @ Transmits video &
connectors. audio.
® Other models available.

@ Up to 100 foot range.
E-ZKit $29.95

$49.95

SCANNER CONVERTER KIT(800-950MHZ)
@ Uninterrupted coverage of the 800 to
950 MHz band!.
@ Works with any 400-550MHz scanner.
@ Gain: 6 dB typical.
@ Noise figure: 3 dB typical.

WE ACCEPT CHECK, VISA, MC, MO, COD
SHIPPING & HANDLING EXTRA

' EFCE < 4
NEW!
s . O

assembled $49.95

Use it to test radar detectors in other cars |
from your own vehicle! 10.450 t0 10.550 GHz §
hand held transmitter. Extra high output level.
Includes an input connector for keyed ama-
teur band operation.

radio.
@ Has built-in microphone.

CALL FOR YOUR FREE CATALOG

Write in 187 on Reader Service Card.

Sensitive built in microphone

Custom frequencies available

VOICE-STRESS ANALYZER KIT
@ See at a glance if your being lied to! @ Separate level control for both left
@ Subject need not be present. Works

with voices from recordings, TV or @ Output level circuit with test points for

® Adjustable sensitivity.
@ Audio jack for privacy ear phone.

Any intercepted signal causes an audio
tone that increases from a low pitched
growl to a high pitched squeal as the sig-
nal strength increases.

XST 500 Voice transmitter. Range
mile. Supersensitive mic. Uses 9 volt
Uses surface mount components.

XWB 1000 Voice transmitter. Range up to
1/2 mile. Includes mic and battery on circuit
board. Uses surface mount components.
XFM 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.
XTR 100 Tracking transmitter. Range up to
1 mile. Uses 9 volt battery. Transmits a BEEP
- BEEP - BEEP tone

XTT 100 Telephone transmitter. Range up
to 1 mile. Uses 9 volt battery.

tol
ttery.

PHONE VOICE CHANGERKIT |7

16 levels of digital voice changing. Sound
tougher, older or younger, female or male.

between handsetand v
phone. Note: will not work

with colr:‘;?]ss or cellular XVHZOOSC
type telephones. -
$59.95

XFS 108Cp
$39.95
88-108 MHz FM STEREO

TRANSMITTER KIT

and right channels.

@ Easy to use LED display output.

SEND MAIL ORDERS TO:
XANDI ELECTRONICS, INC.
BOX 25647

TEMPE, AZ 85285-5647

LASER RUBY rods. Never used. 200-600
watt rods. Semi-polished. 5-7" $30 ea., 8-10"
$50 ea. Also have: optics, mirrors, flash
lamps & HV transformers. Ron Rhoades, 545
Stewart Dr., Vista, CA 92083. 619-631-7458
or 760-639-5527VM or ninteach @incom.net

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.

WANTED TO buy non-working mainframe
lasers, 1 watt or more krypton, 5 watt or more
argon. Alan, 518-663-8313.

BROADCAST VIDEO equipment wanted: all
types, new or old. Please call, Jon with info.
317-539-2859.

LASERS: TUBES, power supplies, diodes,
project kits. From $10. FREE CATALOG.
Toland Electronic Products, PO Box 1353,
Glendale, AZ 85311. 602-487-9897.

CROWN-TECHRON 5000W [@1Q] 208V/3-
phase (only) mono amplifiers. Industrial ver-
sion compares directly to $10,000 Macro-
Tech 10K. Brand new, manufactured mid-
80s. 90-day warranty. $1,995; tested, used
$1,195. FOB Columbus, OH. 614-279-2383.

CABLE TV

CABLE CONVERTERS. The best quality
equipment w/warranty + money back
guarantee. We have low overhead, so we
sell for less. Houston, TX. 1-888-691-4610.

WANTED: RAW CABLE TV CONVERTER
BOXES! CALL 1-800-899-5000.

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 (SPECIAL: 3/$20 plus FREE
DESCRAMBLER PLANS!). SUPER ZAP-
PER MODULES ONLY $16! FREE SHIP-
PING, ALWAYS! Call/fax us anytime 904-
234-8302 ext. 5, BRINKER ENGINEERING
LABS. (RIP-OFF ALERT: Advertisers now
selling empty cans as cable protection.
BEWARE!)

SOFTWARE FOR all your needs. Three wire,
two wire, four wire. Also one wire with unbe-
lievable prices. 909-941-4858.

GENUINE UNMODIFIED S/A 8590. 1-800-
804-8655 minimum 5 units.

CABLE TV SURPLUS WANTED: We buy &
sell trunk stations, cable converter boxes, line
extenders, passives, power supplies.
Message/fax 561-483-8516. E-Mail:
cable @flinet.com

EUEC0E

CABLE HACKERS SPECIAL: Volume 1 & 2
books plus CABLE HACKERS VIDEO and
Volume 3-25+, MASTER FILES. Save $$$$,
$149.95 PPD USA. 520-726-2833. TELE-
CODE, Box 6426-NV, Yuma, AZ 85366-
6426. http://www.hackerscatalog.com




CABLE CONVERTERS. We should have
the equipment you need. Warranty.
Houston, TX. 1-888-691-4610.

PICS, GALS READ if you've lost your mas-
ters. Programming service available. Call for
info. Network Sales, 616-683-0500.

NEW! VIDEO cassette storage cases now
available $1.25 each, plus shipping and
COD, 100 piece minimum order black grain
finish with interior hubs, call Ken Erny
Electronics 24 hour order and information hot
line 516-389-3536.

DEALERS! WELCOME. All makes & models
available. Call Marco for best deal. 718-358-
6237.

PC BOARDS REPAIRED. Prices start at $5.
Minimum 25 of one type. Network Sales, 616-
683-0500.

FOR SALE: genuine unmodified Tocom 5503
VIP, Panasonic TZPC 160 volume control
converters. Genuine unmodified SA 8600
ZNN. New SA 8600 remotes. Pioneer 5135,
Pioneer 4130 converters. NSC 550MHz Ch 4
converters. 61-72 channel converters from
$15. Remotes from $1.50 to $6. Prices nego-
tiable based on quantities purchased. Call
Mon-Fri. 11am to 6pm. 718-262-0900 or Fax
718-657-4015, ask for Stan.

NOTCH FILTERS 110, 108.5, 106.5, 97.5
75dB deep notch. $19.95 ea., 1-5 qty. $14.95
ea., 6-10 qty. $10.95 ea., 11-20 qty. $8.95
ea., 21 or more qty. Call 24 hr. order and
information hot line 516-389-3536.

CABLE CONVERTERS. Highest quality
equipment. Money back guarantee.
Houston, TX. 1-888-691-4610.

GENUINE UNMODIFIED DPBB 7. 1-800-
804-8655 minimum 10 units.

HAMLIN, PIONEER, ZENITH, AS and
other manufacturer converters, various
models including 6600, 6000 and 5000,
90s, 80s 29s, 28s 25s, and 100s, 5130,
5135, 4135 and 9310s, ST-1000 288 and
165 MP, 1086 and 1600, plus other mod-
els, LARGE QUANTITIES, CALL for
PRICING. 1-800-380-9530.

BASIC CABLE converters. Sale & services.
Tel. 405-631-1856, Fax 405-634-1526 Mon-
Fri 8am to 5pm Central Time. We carry:
Ragal model RR-92, RC-83 550MHz 99 ch.;
Oak Micro 550MHz 99 ch.; Scientific Atlanta
SA-8540 550MHz 99 ch. with vol., SA-8529
550MHz 99 ch.; Pioneer BC 4535 550MHz
86 ch.; Panasonic 175 550MHz 99 ch.; All
equipment is unmodified. Dealers are wel-
come. Please call for latest price! or visit us
at our Web onsite HTTP://WWW.VNTECH
NOLOGY.COM. Send E-Mail to us at
Danny @vntechnology.com

CABLE PARTS! Computer parts. Call for
great prices or visit us on the Web:
HTTP://WWW.CB-Electronics.com or call 1-
800-436-8630.

CONVERTERS: HAMLIN CR83, Oak Sigma
500, Panasonic 145. Other brands available

WANTED: ZENITH Mod. 4030 or 4040 con-
verter. Please call 502-926-7277 after 7pm C.

NEW! CABLE converter electronic service
equipment and supplies for ‘most cable con-
verter boxes. Highest service, lowest prices.
Call Ken Erny Electronics. 24 hr. order and
information hot line 516-389-3536.

FREE CABLE DESCRAMBLER PLANS! For
details write: Sierra Publishing, 909 E. Yorba
Linda Blvd., Suite H-181, Dept. NVR,
Placentia, CA 92870.

UNMODIFIED JERROLD Pioneer, SA and
Panasonic Model 175 multivision. We carry
all other cable products. Please call between
7-9 pm EST. 617-389-5155.

WE HAVE what you want. #1 cable distribu-
tors. Dealers welcome. For your best price,
call 1-800-640-9948.

SOFTWARE FOR all your needs. CABLE
field pulls, unmodified: DPV5, DPV7, BB7,
CFT, 8580, 8590, 8600, Pioneer, Zenith,
Tocom. Three wire, two wire, four wire also
one wire. Unbelievable prices. 909-941-4858.

GENUINE UNMODIFIED DPV 7. 1-800-804-
8655.

CABLE EQUIPMENT. We have converters.
Much to choose from. Satisfaction guar-
anteed. Houston, TX. 1-888-691-4610.

ONE STOP shop. We carry a full line of
CBTV equipment for all your cable needs.
Also a wide variety of converter parts and
accessories. Call for free catalog: 405-631-
5153, FAX: 405-631-4788.

WANTED: RAW CABLE TV CONVERTER
BOXES! CALL 1-800-899-5000.

CABLE CONVERTERS. We have the best
quality equipment to fill your cable needs
& the lowest prices around. Guaranteed
w/warr. Houston, TX. 1-888-691-4610.

Bearcat Intercepts Trunked Radio

48 COMMUNICATIONS

ELECTRONICS INC.

New...trunking radio scanners
For over Zsyun,dmusandsofradioopemors have
depended on scanners, digital voice loggers, Ham/
CB/GMRS transceivers, weather forecasting equip-
ment and more from Communications Electronics.
To get your free fax-on-demand catalog, call 313-
6638888ﬁ'omﬂ|etelephonchznthetonyourfu
and follow the recorded voice m.er
Beamtt@ 3000XLT-A Radio

2
Mfg. mggsned list pﬂce $699. ”L’B?ﬁ‘?iz’,’; 22‘5.“
expires 8/30/97.

« Selectable
lreq-e.quepmolﬂlo-i.ll;lz’m
% Size: 2-3/4" Wide x 1-1/2" Deep x 7-3/8" High

i Frequency
il 25.000-549.995 MHz., 760.000-823.995 MHz., 849.0125-
i 868995 MHL, 894.0125-1,300.000 MHz.

This hand-
per second and
wd)unanuugwsoostepspusewni‘.\_selea‘a_hk

ad) uencies in hig
mmwmm

mount scanner
B and 12 feet of cable $29.95. ANTSGBNC Glass
H mount scanner antenna with BNC cable $29.95.
The BC3000XLT comes with AC adapter, belt
clip, flexible rubber antenna, earphone, owner's
manual and one year limited Uniden warranty. Order today.

Bearcat® 9000XLT-A Radio Scanner
Mfg. suggested list price $769.95, $344.95
500 Channels - 20 banks - Alpha numeric display
Size: 10-1/2" Wide x 7-1/2" Deep x 3-3/8" High
Frequency 25.000-549.995 MHz., 760.000-823.995
MHz., 849.0125. 995 MHz., 894.0125-1,300.000 MHz.
The Bearcat 9000XLT is superb for int communics-
tions transmissions with like ™to search
VHF channels at 300 steps per second. This base and mobile
mwh:koﬂulfor because it has

Imamdnhﬂonfmmadhmt&eqm
mthmmmwNmm

sale at any quantity. Call for prices 561-597-
3672.

DEALERS WANTED! CABLE TV EQUIP-
MENT & ACCESSORIES! ALL MAJOR
MAKES & MODELS. Real dealers pricing. 1-
800-820-1727.

CBTV REPAIR. We specialize in all convert-
ers, including Zenith. Give us a call: 405-634-
1580.

CATV REPAIR, most models, great prices,
warranty included. Please call 573-363-0402.

ATTN: CABLE CONVERTER RETAILERS.
E-Mail or fax your monthly stock needs. All
major brands available. Lowest prices.
New/field pulls available. Bulk orders only.
Message/Fax 561-483-8516. E-Mail:
cable @flinet.com

NEW AND used cable converters and related
items. 419-385-3100.

mhufumulndudemsnn Anwmaduﬂymall
active frequencies within the specified bank(s). Amm
ing - This feature lets you record channel activity from

scanner onto a tape recorder. Wﬂlwnohelpeumlnﬂe
unwanted static noise. You can even get an optional CTCSS
Tone Board (Continuous Tone Control Squelch System) which
lllowsd\esquekhtobebmmdm'lngmnln;onlyvhenl

scanning
mmxup
temporary operation from your

power cord

vehicle's cigarette Hgma SM.9S, PS002 DC cord -

enables from your fuse box
bracket $14.95;

.95; EX711 External speaker with
mounting bracket & 10 feet of cable with plug attached $19.95.
MWHTWMACW.Wmm
owner's manual and one year limil

Beamt@ 235Xl.'l‘ A ’I‘runk’l‘racker
3'3 suggested uslt J)ﬂce 3429 95/6!! prhe 3269 95
Trunk Lockout » 'I'nmkl)ehy- Innhnuy&
10 Channels - ms:gu
Size: 2-1/2" Wide x 1-3/4" x 6" High
29.000-54,000 MHz., 108-174 MHz,, 406512 lﬂk. 806-823.995 MHz,
849.0125-868.995 MHz., 894.0125-956.000

The Bearcat IICZSSXLT is the world's first

aselected transmission

radio

It pays to be 2 Nuts & Volts reader. Order any scanner or
ltnnsceiverfmm(:ﬂ Sendorfnlhnmuponwuhmpyl
of the bar code from the front cover and save.

mﬂmlmmlﬂc

Communications
Box 1045, Ann Arbor MI 48106 USA.
lOffuvuhdJulyl 1997 1o August 30, 1997. Limit one coupon ||

item. Coupon is not redeemable with an; yuhcaupnnor
\w\lhnyothcoﬂ'ar Mention offer #AN. Expires 8/30/97, ’

HavefunmdmewCII,GMlS wmmdalmdshom/lve
radios to keep in touch with friends. For even bigger savings,
Nuts & Volls readers use the coupon on this page.

Cobra 148FGTL-A SSB CB with frequency counter ... $179.95

(hhiZOIOGﬂ“ASSBCBM(Wm 329995
Cobra HH45WX-A Handheld CB radio with weather .. $89.95
Maxon GMRS210+3-A GMRS transceiver/SPECIAL .... $166.95
RELM RH256NB-A 25 watt VHF mobile transceiver .. $284.

Bearcat 235XLT-A TrunkTracking scanner 8269 95
Bearcat 178XLT-A base with weather alert.$99.95
Sportcat 150-A handheld with 800 MHz. .. $144.95
Bearcat 80XLT-A handheld with 800 MHz.$129.95
Bearcat BCT7-A information mobile .......... $149.95
Bearcat BCT12-A information mobile ........ $169.95
Relm HS200-A handheld CTCSS/800 MHz. $224.95
Relm HS100-A handheld 100 channel ...... 312995

Whymbunyndloo:mlephonemmhﬂomwheuyw

everything with an affordable Eventide brand
dlgulwmmunk:ﬂonsloggerﬂon powerful perfor-
mnuwilhaslnngDSZDATdﬁvedmremtdsm
than 500 channel hours of storage. When you want to
record systems, for even more recording time,
the Eventide VR240 Mark III logger gives you over two
months of unattended recordings on up to 24 channels
‘when ordered with dual/ 8 mm. high density CT tape drives.
Allsyﬂcmsofmdudewdnnnd - (250 & 500 hours
optional) of instant recall. Ideal for quickly replaying
umuywhmmmm.pmmm
is built-in and beeps are selectable on a channel
by-channel basis. Other options include GPS time sync.
VR204DAT4 4 channel, single DAT drive, 500+ channel hours ....... $7,395.95
VR240DATS 8 channel, single DAT drive, 500+ channel hours ...... $12,295.95
'VR240DAT16 16 channel, single DAT drive, 500+ channel bours .. $14,490.95
VR240DAT24 24 channel, single DAT drive, 500+ channel hours ... $16,685.95
'VR2408MMS 8 channel, single 8 mm. drive, 875+ channel hours .. $15,595.95
VR2408MM16 16 channel single 8 mm. drive, 875+ channel hours $17,790.95
VR2408MM24 24 chanel single 8 mm. drive, 875+ channel hours $19,965.95
Option-add 8 more record channels to 8 VR240 8 or 16 channel .... $2,095.95
Option-add 2nd DAT drive 10 VR240DAT Mark Il system ............ $2995.95
Option-add 2nd 8 mm. drive t0 8 VR240 8 mm. Mark IIl system .... $5,699.95

Option-DTE, desktop enclosure for one VR240 Mark Il system
Supplies-120 Meter DDSZ data grade DAT tape (box of 10)
wnwmmmo-ammd W

l37(.”
837495

lr:wywmdaﬁmm.llﬂmw(}ommunh-
tions Electronics Inc., P.0. Box 1045, Ann Arbor, Michigan
48106 USA. Add $17.00 per weather station or radio product
for UPS ground shipping, handling and insurance to the
continental USA unless otherwise stated. Add $12.00 ship-
ping for all accessories and publications. Add $12.00 shipping
per antenna. For Canada, Puerto Rico, Hawaii, Alaska, Guam,
P.0. Box or APO/FPO delivery, shipping charges are two
times continental US rates. Michigan residents add state sales
tax. No COD's. Satisfaction guaranteed or return item in
unused condition in packaging within 61 days for

original
mmmmﬁmlwmhmlo

Express anytime
lmmscm«mmzswmwmws&
996-8888 if outside Canada or the USA. FAX anytime, dial
313663-8888. Dealer and international inquiries invited.
Order from Communications Electronics Inc. today.

Write in 148 on Reader Service Card.

For credit card orders call

1-800-USA-SCAN

Communications Electronics Inc.
Emergency ions Center

PO Box 1045, Ann Arbor, Michigan 48106-1045 USA

For information call 313-996-8888 or FAX 313-663-8888
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Serial Display Modules

We offer top-quality LCDs that accept data through a serial
interface at up to 9600 baud. Easy to use with computers and
controllers (e.g., BASIC Stamps, PCs)—if you can send serial
(RS-232), you can have a display working in minutes!

| yAmAn s R at

Contact us or download
sample user manuals,
catalogs, schematics
and other docs from our
FTP archive.

OEMs: serial-to-LCD

chips and boards $89
available at great LED backiit
quantity discounts

non-backiit

| 3 SLED BACKLITSS

f Supartwist 2x1(6

LED backlit

$139 |

non-backiit

$159

LED backiit

Counterfeit Kits

Designed by the author of the Stamp Applications column, the
Counterfeit is no fake! It's the genuinely easy, truly inexpensive
kit equivalent to the BASIC Stamp | microcontroller. Get started
with microcontrollers today with a $69 Counterfeit Development
System, or add a Counterfeit to your Stamp collection for $29.

Pads for turbo options
Reset button 1/O header
war me 5T
EEPROM memory for ; SIP socket for easy
autostarting BASIC connection of
programs up to 100 pullup/pulidown
instructions resistors
$29
Great low price

Genuine Parallax PBASIC-1 chip
Programming header

Mini Ser|al Servo Controller

Control hobby servos with a Stamp
or PC computer. Build robots,
automated camera positioners, test
equipment, etc. The Mini SSC
generates precise, stable
servo-control signals based on
simple, serial instructions. Want to
know more? Get our catalog or
download info from our Internet
archive.

Scott Edwards Electronics

We accept Visa, Mastercard, Discover, and American Express.
Personal/company checks OK for mail orders. CODs incur a handling fee.
Scott Edwards Electronics * PO Box 160 e Sierra Vista * AZ » 85636-0160
ph: 520-459-4802  fax: 520-459-0623 » e-mail: 72037.2612 @compuserve.com
Internet: ftp//ftp.nutsvolts.com/pub/nutsvolts/scott

BASIC Stamp is a registered trademark of Parallax Inc.

ABC ELECTRONICS 315 7TH AVE N. MPLS. MN. 55401
(612)332-2378 FAX (612)332-8481 E-MAILSURP1@VISI.COM
WE BUY TEST EQUIPMENT AND COMPONENTS.

SENCORE LC53 L/C METER $350.00 TEK 7B15 1 GHZ DELAYING TIME BASE $250.00
TEK 7A13 DIFFERENTIAL COMPARATOR $150.00 TEK 7BS0A 150 MHZ TIME BASE $75.00
TEK 7A17 150 MHZ SINGLE TRACE AMPLIFIER $50.00 TEK 7B52 DUAL TIME BASE $75.00
TEK 7A18 75 MHZ DUAL TRACE AMPLIFIER $50.00 TEK 7B53 100 MiiZ DUAL TIME BASE $75.00
TEK 7A19 600 MHZ SINGLE TRACE AMPLIFIER $150.00 TEK 7B70 200 MHZ TIME BASE $75.00
TEK 7A22 DIFFERENTIAL AMPLIFIER $200.00 TEK 7B71 DELAYING TIME BASE $75.00
TEK 7A24 400 MHZ DUAL TRACE AMPLIFIER $200.00 TEK 7B80 400 MHZ DELAYED TIME BASE $100.00
TEK 7A26 200 MHZ DUAL TRACE AMPLIFIER $75.00 TEK 7B85 400 MHZ DELAYING TIME BASE $125.00
TEK 7B92A 500 MHZ DELAYING TIME BASE $125.00 TEK 7904 500 MHZ MAIN FRAME $250.00
TEK 7D13 DIGITAL MULTIMETER $50.00 TEK 577/177 CURVE TRACER $1500.00
TEK 7811 SAMPLING PLUG IN $200.00 TEK 475200 MHZ OSCILLOSCOPE $500.00
TEK 7812 GENERAL PURPOSE SAMPLER $350.00 FLUKE 95 SCOPE METER NO PROBES $600.00
TEK 453 50MHZ OSCILLOSCOPE $200.00 FLUKE 97 SCOPE METER WITH PROBES $1000.00
TEK 485 350 MHZ PORTABLE SCOPE $600.00 DRANETZ 626 DISTURBANCE ANALYZER  $1500.00
GENRAD 1657 RLC BRIDGE $750.00 PHILLIPS PM3296 400 MHZ OSCILLOSCOPE ~ $1000.00
TEK 7D20 PROGRAMABLE DIGITZER $500.00 EMI SCR 7.5-300 7.5V 300A POWERSUPPLY $500.00
TEK 465 100 MHZ OSCILLOSCOPE $400.00 HP 8558B SPECTRUM ANALYZER $1500.00
TEK 465B 100 MHZ OSCILLOSCOPE $450.00 WAVETEK 175 WAVEFORM GENERATOR $500.00
TEK 2335 100 MHZ OSCILLOSCOPE $1200.00 WAVETEK 157 PROG. WAVEFORM SYNTH.  $500.00
TEK 455 50 MHZ OSCILLOSCOPE $250.00 RACAL DANA 1901 COUNTER $250.00
HP 6428B 0-20V/0-45A POWERSUPPLY $400.00 RACAL DANA 9500 COUNTER $300.00
BRADLEY 132 SCOPE CALIBRATER $700.00 KEITHLEY 261 PICOAMPERE SOURCE $150.00
FANELL TSU70MK 2 0-35V-10A OR 0-70V-5A P.S. $700.00 HP 5370A 100MHZ COUNTER $400.00
PHILLIPS PM3350A 60 MHZ DIG.STORAGE SCOPE  $1000.00 HP 3455A MULTIMETER $300.00
HP 8601A 110 MHZ SWEEP/SIGNAL GENERATOR $400.00 HP 3456A MULTIMETER $450.00
HP 3575A GAIN-PHASE METER $500.00 HP 8503S S PARAMETER TEST SET $750.00
HP 8443A TRACKING GEN./COUNTER $350.00 TEK FG504 40 MHZ FUNCTION GENERATOR  $500.00

Write in 70 on Reader Service Card.

TRIVISION CONVERTER, new 550MHz non-
addressable box. Channel 2-78 & 95-99 cov-
erage for perfect mapping. Features from
remote include parental lockout, favorite
channels, sleep timer, and last channel recall.
Enjoy all the features of premium brand con-
verters at a low wholesale price. $59/single,
$49/10 lot, and $45/50 lot. Full six month war-
ranty. QB Video 1-800-249-3025.

CABLE DESCRAMBLERS anyone can build
in 7 easy steps using Radio Shack parts.
Plans $8. Order today! Bonus with order.
GES Video, Box 72 Dept. NV2, Perryopolis,
PA 15473.

CABLE FIELD pulls, unmodified. DP5,
DPV5, DP7, DPV7, BB7, CFT, 8580, 8590,
8600, Pioneer 5535NP, Zenith St-1600,
Tocom 5503 VIP, Panasonic 145, $40. 2 wire
and three wire. All equipment genuine
unmodified. Catalog, credit cards, COD. 1-
888-443-9185.

WANTED: RAW CABLE TV CONVERTER
BOXES! CALL 1-800-899-5000.

FOR SALE: Genuine unmodified SA 8600,
Tocom 5503 genuine unmodified. Best prices
717-788-8934.

EVERYTHING YOU NEED FOR CABLE! 1-
800-663-8530. FORMERLY 1-800-MODULE-
0.

CONVERTER REPAIR PARTS, CASES,
TUNERS, REMOTE CONTROLS, AS LOW
AS $1 EACH. 407-676-2530. NO FLORIDA
SALES.

PLAIN CONVERTERS IC PARTS. CALL US
FOR YOUR BEST PRICE. CALL M-F 11am-
7pm EST 1-888-561-4796.

GENUINE UNMODIFIED 2R/V5 and S/A
8580 converters. BBPD 7. $wanted$ cash for
unmodified CFTs, DBB & PV7 converters.
512-854-8989.

GENUINE UNMODIFIED SA 8600 and DPV
7212. Excellent prices. Call 214-500-7162.

DEALERS NEEDED for new cable products.
Call us for all your special needs. Design &
programming services also available. 602-
309-0367.

BLACK PHILES CD-ROMSs, volumes 1, 2 &
3. The most complete underground collection
of hackers files ever assembled. Any 1 CD
for $24.95. Any 2 CDs for $44.95 or ALL 3
CD-ROMs for $64.95. 520-726-2833. TELE-
CODE, PO Box 6426-NV, Yuma, AZ 85366-
6426. http://www.hackerscatalog.com/soft
ware.htm

TV86 CONVERTER. Now back in stock!
$61/10 lot, factory new with six month war-
ranty. QB Video 1-800-249-3025.

CABLE PRODUCTS & MORE! BEST
PRICES! 1-800-663-8530. FORMERLY 1-
800-MODULE-0.

ENGINEERING SERVICE. MEMORY
DEVICES PROGRAMMED, AND MUCH
MORE. 407-676-2530.

CABLE STUFF. Call for flyer. Jake 313-384-
3949.

Sell Nuts & Volts in your store!
Contact us for complete details.
phone 909-371-8497
fax 909-371-3052
E-Mail distributors@nutsvolts.com

WHOLESALE CABLE

‘E'Quahty merchandise |

™ Technical snpport /
M2 year warranty on new mnvmem

COMPLETE LINE OF CABLE PRODU

; Tell us the
{8 best price you §
e were offered,
where you got @
it from, and
let us try to
beat it.

70
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Write in 109 on Reader Service Card.



SPECIAL PACKAGE DEAL! 7
One data transceiver with PI-10]
interface for $99 00

BEEPER, TWO-WAY radio repairs, modifica-
tions, duplications, all models, test equip-
ment. Call TJ 718-341-1849, Fax 718-978-
4616.

$249 COMBO A SALE, UJ’S OLD FAITH-
FUL EMULATOR, (3RD YEAR) A LOW
COST, PROVEN GET STARTED PRO-
GRAMMING SYSTEM (use with PC, includ-
ing Pentiums!) FOR ALL MOTOROLA CEL-
LULAR PHONES TO FIRMWARE 9525.
Details, free catalog, call 702-642-0325 or
WEB: http://www.lessbusters.com

MOTOROLA DPC 550 flip cellular phones
$100 ea. Nokia 100 handheld cell phone $50.
AT&T 3610 handheld cell phone $50.
Technophone EZ 400 cell phone $50. 1-800-
804-8655.

Write in 188 on Reader Servi

TELEPHONE/FAX

Card.

BLUE BOOK PHONE REPAIR. Fix 500+
models; American Oak to Western Electric:
answer machines, cordless, wired phones.
$25. KEN’S, 2825 Lake, Kalamazoo, MI
49001. 616-345-4609.

0:0 =
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NOW §$799, UJ’s GENIE ESN PROGRAM-
MER FOR MOTOROLA CELLULAR
PHONES, flip/pocket (with 8 pin data port)
firmwares 9124 to 96C1 (EE-1, 2 & 3).
GENIE’s 1/0, Vce circuits, Schottky diode/r
protected against ESD/NVC/T (per Dallas
specification A/N 93). Manufactured USA.
Details, free catalog, call 702-642-0325 or
WERB: http://www.lessbusters.com

CONNECT THE RADIO SYSTEM TO THE
TELEPHONE SYSTEM. All you need is a
dual band radio at home and in your car. You
can make phone calls when you're away from
home. (It is not a toy.) Plans $10, kit/plans
$89 plus $5 shipping. Send check or money
order to: Pham, PO Box 51675, San Jose,
CA 95151-5675. Call 408-270-1995.

b B W

VANTED!

WE PURCHASE SURPLUS LASERS, LASER

1269 W. Pomona, Corona, Califomnia 91720

(909) 278-0563

See our catalog on the internet!

RELATED EQUIPMENT AND OPTICAL EQUIPMENT

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

W INDUSTRIES

e-mail mkenny1989@aol.com
FAX (909) 278-4887

CALL FOR FREE CATALOG!

http://www.mwkindustries.com

filter Compg

Positive Notch Filters

Internet: www.gofilters.com
Large STOCK on all Available Channels
2 thru 30*, 95 thru 99
0,1,57,58,59,60,61,A1,A2,A3,A4,A5
ORDER BY SINGLE CHANNELS
We Specialize in Large Quantities on every
Channel

Prices as low as $6.00ea

NOBODY BEATS OUR
PRICES

Monday - Friday (8am to 5pm) Central Time
QUALITY METAL CYLINDER TYPE NON-TUNABLE
ABSOLUTELY NO DRIFTING PROBLEMS

Standard Positive Filters
1pc-$16.00 5pcs-$14.00 10pcs-$12.00

25pcs-$10.00 50pcs-$8.00
*Standard Positive Filters, Channels 26-30 add $3.00 more each.

Positive "G and S" Series Filters
1pc-$30.00 5pcs-$28.00 10pcs-$25.00

Tom G. - FL Excellent Service, fast and quick. The only bad thing about this
company is they don't sell Cable Boxes. We hope someday they will.....

David P. - CA We called around for help on filters and nobody had any S
except one, call the "THE FILTER COMPANY™ we did and had an answer in a matter
of seconds.....

John B. - IL Our company buys in the 100 quantities and needs a large selection of
different channels. "The Filter Company” was the only one who was able to
supply.....

PHONE ORDERS:

1-800-235-8080

Visa, Mastercard and Discover
(UPS COD for established customers)

Anyone implying theft of Cable
Service will be denied assistance
We do not sell Data Blockers,
Bullets or FM Traps 11!

A "TFC" Company

Give our 800 line a howl for the best
service in the Country...... "

Write in 31 on Reader Service Card.
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WHITE-STAR ELECTRONICS

TEL: 405-631-5153 FAX: 405-631-4788
CONVERTERS: .l 0 b n i s 20 50 100+
Re BRERESIE b iRl n . e s 52k 39 35

ew, Panasonic TZPC 145............. 69 65
DQN 5 (2 or 3) (unmodified) 39 35

DRZ-3 PJ (unmodified) 70 Channel Plain ......... 35 32 29
DRX-3 PJ (unmodified) 60 Channel Plain......... 32 3027

Call for FREE catalog.
405-631-5153

REMOTE CONTROL

HAND UNITS:..........coovvirenrne. 20 50 100+
Jerrold Replaces: 400/450/550.....4.95 4.50 4.25
Scientific Atlanta: 075/175/475....4.95 4.50 4.25
8600: On screen display ............... 7.50 7.00 6.50
Peneers BRSY B2 i 495 4.50 4.25
Panasonic: Call for model # ......... T30 . 788 6.50
ZETtE A o i i albopies e 4.95. -4 507 '4.25
Tocom: 5503-VIP, 5503-A ........... 7.00 6.50 6.25
Universal: 4 in 1 R/M................. 7.50 7.00 6.50

Call for Oak, Hamlin, Regal-83, Regency,
Texscan, and all others.

Tamper-Bit tools: (10-lot)
Jerrold compatible bits:

HAYSacom Bit ........c.ns $8.00

Oval Round D................ $20.00 O
Torx Bit:

FOCOMFIER . rvvisiviciaakis $8.00

Zenith T-10,T-15 .............. $8.00

Pioneer1=20"................... $8.00

Scientific Atlanta T-20 .....$8.00

Pio 63XX Oval.............. $20.00 @

Bit Driver Handle.............. $4.00

We carry most remote hand units. If you don’t find the one you’re looking for,
we can locate for you.

Specializing in large quantities.
HOURS: Monday thru Friday 9 am to 5 pm Central Time.
Call for FREE catalog.

UNDETECTABLE PHONE TAP

O SOPHISTICATED ULTRA HIGH IMPEDANCE CIRCUITRY AS
USED BY CIA AND KGB

O NOT DETECTABLE BY EVEN THE MOST ADVANCED TAP
SWEEPING EQUIPMENT

[0 MONITOR CONVERSATIONS, FAXES AND DATA WITHOUT
FEAR OF DETECTION

O PLUG INTO ANY TELEPHONE LINE WITH NO CLICK, HUM,
NOISE OR VOLTAGE CHANGE

O UNIVERSAL DESIGN ALLOWS MONITORING WITH
HEADPHONES, TELEPHONE OR TAPE RECORDER

O VOICE ACTIVATED TAPE RECORDER CONTROL

00 COMPACT SIZE - BATTERY POWERED

O DISGUISED AS " TELEPHONE LINE TESTER "

$109.95 VISA MC COD

Box 1242 Burlington CT 06013

2
ﬂl‘ Communications Products

.

(203) 485-0310

Write in 149 on Reader Service Card.

Write in 110 on Reader Service Card.

Q) Gellular Extensmns ol

from

"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
(714) 581-7460 or call 1-800-457-4556 9 to 5 PST
CA Grapevine. Worldwide inquiries welcome.

Write in 32 on Reader Service Card.

CELLULAR EXTENSIONS $60 plus ship-
ping. Motorola loader phones $200. Loader
phone kits $100. Quality used phones pro-
grammed on your number $150 (includes
phone and programming). Call or E-Mail
Stuart for details. 601-831-8708 ccomco@
aol. com

Call for pricing on:
Zenith Jerrold Tocom

Scientific Atlanta
Pioneer Panasonic

Zenith ST1000’s
$25.00

ALl
800-§99-5000
10 ORDER!

All converters are unmodified ~ Visit our website www.kableworks.com
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Write in 71 on Reader Service Card.

ATTN. BUYER: telephones, items mfg. lots,
jacks and other cabling products. Jacks, sur-
face mount, flush mount, single 10C floor &
surface, 500 lots, system phones circuit
boards, components, voice mail system key,
telephone, IPS series, PBX telephone sys-
tems, IPS 416/308 voice, module boards, self
talker, line talker, network access products,
broadband, transmission products. Ohio
Service Supply Co., PO Box 8802, Canton,
OH 44711.

CALLER-ID phoneline simulator.
Demonstrate telephone devices without
phoneline! Six direct dial extension, Caller-ID,
distinctive ringing. Authentic dial tone, busy
signals, 20Hz ringing. “Party-Line” deluxe kit
$199.95. Includes PCB, all electronic parts,
microcontroller, documentation. Custom
enclosure $32.95. Fully assembled $425.
Shipping $8. Major credit cards accepted.
Digital Products Company, 134 Windstar Cir.,
Folsom, CA 95630. 916-985-7219, Fax 916-
985-8460, E-Mail: DigProd @aol.com

MELELIEE

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 DDI information!
Complete package $199. Postpaid USA. 520-
726-2833. TELECODE, PO Box 6426-NV,
Yuma, AZ 85366-6426. http://www.hacker
scatalog.com

PANASONIC, SOUTHWESTERN Bell, BBS
Telecom, telephones, jacks, and systems.
Free catalog: voice or fax: 908-840-1390.




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
(78641). SASE for info. 512-259-4770.

TELEPHONE EXCHANGE for home or office
new Nutone PTX-1200 two line PBX system
loaded with features; while quantity lasts.
$149.95 plus shipping. 1-800-633-9788.

$129 EXTENSION CELLULAR PHONES,
refurbished, Motorola Teletac 200 $129, flip
DPC-550 $149, either with new battery,
leather carry case, AC-DC car home battery
charger and phone is activated to your pre-
sent NAM-MIN-ESN, etc. Details, free cata-
log, call 702-642-0325 or WEB: http://www.
lessbusters.com

COMMAND COMMUNICATIONS. Distinctive
ring decoders. Great for fax, computer, chil-
dren’s line. $54.95 + $4.95 S&H. MC/Visa.
Fabtronics, 5714 W. Wautoma Beach, Hilton,
NY 14468. 716-392-1231 Fax 716-392-1234.

EXTENSION PHONE LOCKOUTS. Prevent
trashed downloads and FAX blasting. Easily
installed with screwdriver. 99 cents each plus
$6.50 per order. Docs included. SYNERGET-
ICS SURPLUS, Box 809, Thatcher, AZ
85552. 520-428-4073. VISA/MC. synerget
ics@tinaja.com

FAX ON DEMAND service, 10 pages
installed, only $1 per month, no hidden fee.
806-744-1809.

CELLULAR PHONE EXTENSIONS. Two
cellular phones on one numberno extra
monthly charges. 601-843-1044.

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.

ESN READER, no scanner needed, only a
PC needed and my S/W. Call 770-887-1475.
$1,200. Handheld units that read pins $2,500.

Closing Date
_ For Next Issue — July 10th

Synthesized |
FM Stereo
Transmitter

Microprocessor controlled for easy freq .

programming using DIP switches, no drift, your signal is rock
solid all the time - just like the commercial stations. Audio quality
is excellent, connect to the line omg;\ of any CD player, tape
deck or mike mixer and you're on-the-air. Foreign buyers will
appreciate the high power r’put capability of the FM-25; many
Caribbean folks use a single FM-25 to cover the whole island!
New, improved, clean and hum-free runs on either 12 VDC or
120 VAC. Kit comes complete with case set, whip antenna, 120
VAC power adapter - easy one evening assembly.

COMPONENTS

1997 CATALOG: Big selection of inductors,
ferrites, micrometals, toroids, mica capaci-
tors, components, semiconductors, more.
Two stamps please. Johnson Shop Products,
Box 2843, Cupertino, CA 95015.

I 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.

WE BUY gold plated parts, transistors,
hybrids, ICs, diodes, circuit boards, patch
panels, military pins, tantalum capacitors,
relays, old test equipment and all types of
electronic material. GOLD’N WEST SUR-
PLUS in Corona. Ph: 909-340-1501, FAX:
909-340-1504. ASK FOR MARK.

RESISTORS 20 FOR $1. Catalog $1.
Foreign add $1. ZIPFAST, Box 12238,
Lexington, KY 40581-2238.

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

FM-25, Synthesized FM Stereo Transmitter Kit

Tunable FM
Stereo
Transmitter

A lower cost to our high pe i

Oﬂers greal value tunable over the 88-108 MHz FM broadcast
fower and our manual goes into gfeat dela:l out-
hmng aspects of antennas, transmitting rarge C rules
and Connects to a

COPYCAT 7-way EE3/Startec $1,995* read-
ers starting at $2,495. *Does not include
cables. Quality guaranteed. 404-816-0896.

$39.95 CLOSEOUT, DELUXE HANDS
FREE KIT, FOR MOTOROLA 8000/9000
BRICK-ULTRA CLASSIC CELLULAR
PHONES. SH, COD charges add $10.
Details, free catalog, call 702-642-0325 or
WEB: http://www.lessbusters.com

VICOR POWER SUPPLY. Input: 48VDC
NOM 135 watts. Output: 5VDC 100 watts.
Phone 215-364-8870, Mike.

OKI 900 CTEK cables for sale, connects your
phone to any PC. Allows you to experiment
with many of the OKI's hidden features.
Software not included. $139 plus shipping. E-
Mail us at Capcon@shore.net or FAX your
order to 508-977-0122.

o

cassene leck, CD player or
mixer and you're on-the-air, you'll be amazed at the exceplmnal
audio qual gg' Runs on internal 9V battery or external power from
510 15 VDC, or optional 120 VAC adapter. Mdloo?(w matching

c&eandwhipamemaseifofance
FM-10A, Tunable FM Stereo Transmitter Kit.
CHI.Iatdlingcasem Antenna Set. .
RF Power
Booster

Amplifier

Add some serious muscle to your 9‘% nal, boost power up to 1
watt over a frequency range of 100 KHz to over 1000 MHz!
Use as a lab amp for signal generators, plus many foreign users
employ the LPA-1 to boost the power of their FM Stereo trans-
mitters, providing radio service through an entire town. Power
required: 12 to 15 volts DC at 250mA, gain of 38dB at 10 MHz,
10 dB at 1000 MHz. For a neat, protessnonally finished look, add
the optional matching case set.

LPA-1, Power Booster Amplifier Kit..................
CLPA, Matching Case Set for LPA-1 Kit. -
LPA-1WT, Fully Wired LPA-1 with Case .

FM-100WT, Fully Wired High Power FM-100

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 microphone, even the battery is included. We give you
two complete sets of SMT parts to allow for any errors or
mishaps-build it carefully and you've got extra EMT parts to
build another! Audio quality and pick-up is unbelievable, trans-
mission range up to 300 feet, tunable to anywhere in standard
FM band 88 10108 MHz. 7/8'W x 3/8°h x 3/4™h,

FM-5 Micro FM Wireless Mike Kit.................... §$19.95

Super Pro FM Stereo
Radio Transmitter

A lruly professional
uency synthe-

suzed FM Stereo
transmitter station in
one easy to use,
handsome cabinet.
Most radio stations
require a whole
equipment rack to
hold all the features

easily with the

display. Plus

we've packed into the FM-100. Set frequel
Up/Down freq buttons and the big LED digil
there's input low pass filtering that gives great sound no matter
what the source (no more squeals or swishing sounds from cheap
cD player inputs!) Peak limiters for maximum ‘punch’ in your

audio - without over modulation, LED bargraph meters for easy
setting of audio levels and a built-in mixer with mike and line level
inputs. Churches, drive-ins, schools and colleges find the FM-100
1o be the answer to their transmitting needs, you will too. No one

Mini-Peeper
-/ | Micro Video

Super small, high qualliry ca mera

fully asser B&

CCD TV camera the size

of an ice cube! Provides excellent pictures in low light (2 fux), or
use our IR-1 Infra-Red light source to invisibly illuminate an
entire room on a pitch black night! Imag me the sabtlmes
build it into a smoke detector, wall

m and
stores. Kit includes: fully CCD camera module, con-
nectors, interface PC board kit with proper voltage regdanon
and filtering, hook-up details, even a mini microphone for sensi-
tive sound! Two models available: Wide Angle Lens 3.6mm/2,
adjustable focus lens, 92 degree view; Pinhole Lens 5. Smi4. 5,
60 degree view. The Pinhole Lens is physically much flatter and
provides even greater depth of focus. The camera itself is 1.2"
square. The Wide Angle Lens is about 1" long, Pinhole Lens
about 1/2", interface PC board is 1" x 2" and uses RCA jacks for
easy hook-up to VCRs, TVs or cable runs. Power required is 9
to 14 VDC @ 150 mA. Resolution: 380 x 350 lines. Instruction
manual contains ideas on mounting and disguising the Mini-
Peeper along with info on adding one of our TV Transmitter kits
(such as the MTV-7 unit below) for wireless transmission!

MP-1, Wide Angle Lens CCD TV Camera Outit .$169.95
MP-1PH, Pin-Hole Lens CCD TV Camera Qutfit. .

Exact same camera that's in )t:s’g buck deleclwe cata

offers all these features at this price! Kit includes sharp looking
metal cabinet, whip antenna and 120 volt AC adapter. Also runs
on 12 volts DC.

We also offer a high power e; version of the FM-100 that’s
fully assembled with one watt of RF power, for miles of program
coverage. axponversloncanon{ybesluppedoumme
USA, or mthln the US if by a signed that
the unit will be exported.
FM-100, Professional FM Stereo Transmitter Kit .

Descrambler

Scrambler

Decode all that gibberish! This is the

popular descrambler / scrambler that you've read about in all the

Scanner and Electronic magazines.  The technology used is

known as speech inversion which is compatible with most cord-

less phones and many police depanment systems, hook it up to

scanner speaker terminals and you're in business. Easily config-

ured for any use: mike, line level and speaker output/inputs are
provided. Also communicate in total privacy over telephone or

radlo full duplex op at the

same time. Easy to build, aII complex circuitry contained in new

custom ASIC chip for clear, clean audio. Runs on 9 to 15VDC,

RCA phono lr pe jacks. Our matching case set adds a super nice
professional look to your kit.

SS-70A Speech Descrambler/Scrambler Kit

CSS, Cuslom Matching Case and Knob Set

SS-70AWT, Fully Wired SS-70A with Case.

AC12-5, 12 Volt DC Wall Plug Adapter

CELLULAR DATA INTERFACES,
(MOTOROLA CELLULAR CONNECTIONS)
PERMITS RECEIVING/SENDING OF CRED-
IT CARD READER, FAX MACHINES OR
PCS DATA WHEN CONNECTED TO A MC2
COMPATIBLE MOTOROLA FLIP OR BAG
PHONE. New & used $125 to $195. Call for
details, free catalog, call 702-642-0325 or
WEB: http://www.lessbusters.com

MOTOROLA COPYCATS to version 951C
w/elite, $900, EE3/961C w/elite and Startac
ESN clip, $700, both $1,500. GE-ERICSSON
(95W40) ESN clip, does most silverbacks,
$250. OKI 900 5 NAM phone $450, chip for
mod, $150, blank chips $35 (original
Toshiba). CTEK interface w/software $150.
ASK FOR PRICES ON READERS. CALL
FOR COMPLETE INFO 1-800-607-1745 9-5
PST.

Crystal
Controlled
Wireless
Mike

Super stable, drift free, not affected by temperature, metal or
our body! Frequency is set by a crystal in the 2 meter Ham
and of 146 535 MHz, easily picked up on any scanner radio or

2 meter rig. Changing the crystal to put frequency anywhere in

the 140 to 160 MHz range-crystals cost only lwe or six dollars

Touch Tone

Decoder /
Dialed phone numbers,
repeater codes, control

Reader
codes, anywhere touch-

tones are used, your TG-1 will decode and store any number it
hears. A simple hook-up to any radio speaker or phone line is all
that is required, and since the TG-1 uses a central office quality
decoder and microprocessor, it will decode digits at virtually an
speed! A 256 digit non-volatile memory stores numbers for 1
years - even with the power turned off, and an 8 dngf it LED display
allows you to scroll through anywhere in memory. To make it easy
to pick out numbers and codes, a dash is inserted between any
group or set of numbers that were decoded more than 2 seconds
apart. The TG-1 runs from any 7 to 15 volt DC power source and
is both voltage regulated and crystal controlled for the ultimate in
stability. For stand-alone use add our matching case set for a

Sensitive electret mike picks up

in a room and transmit up to 1/4 mile. Powered by 3 volt Lithium

SJau of walch batteries which are included. Uses the latest in
T surface mount parts and we even include a few extras in

case you sneeze and loose a part!
FM-5, Crystal Controlled FM Wireless Mike Kit . .
FM-GWT Fully Wired FM-6

.33995

Call for our Free Catalog !

clean finished project. We have a TG-1 connected
here at the Ramsey factory on the FM radio. It's fun to see the
ne numbers that are dialed on the morning radio show!
Anhough the TG-1 requires less than an evening to assemble
(and |s°ff‘un to b‘.lll? too!), we offer the TG-1 fully wired and tested
mrnal ing case for a special price.
TG-I one Grabbef Klt §99.95
14.95
.$149.95

TG-l \%n lred Tone Grabber wlth Case
AC12-5, 12 Volt DC Wall Plug Ada

MicroStation
Synthesized

UHF TV
Transmitter

Now you can be in the same league as James Bond. This
transmitter is so small that it can fit into a pack of wem
even including a CCD TV camera and battery
enthusiasts put the MTV-7A into airplanes tor a dynarme view
from the cockpit, and the MTV-7A is the transmitter of choice for
balloon launches. Transmitter features synthesized, crystal con-
trolled ion for drift-free ion of both audio and
video on your choice of frequencies: Standard UHF TV Channel
52 (which should only be used outside of the USA to avoid vio-
Iallng FCC rules), and 439.25 MHz or 911.25 MHz which are in
the amateur ham bands. The 439.25 MHz unit has the nifty
advanl?t\;’ e of being able to be received on a regular ‘cable-
ready’ TV set tuned to Cable channel 68, or use our ATV-74
converter and receive it on regular TV channel 3. The 91125
MHz unit is suited for pllcam where reception on a
TV is not desired, an ATV-79 must be used for operation
MTV 7As output power is aimost 100 mW, so transmmm? range
nx much ‘line-of-sight’ which can mean many miles!
M V-7A accepts standard black and white or color video and
has its own, on-board, sensitive electret micorphone. The MTV-
7A is available in kit form or fully wired and tested. Since the
latest in SMT (Surface Mount Technology) is used to provide for
the smallest possible size, the kit version is recommended for
experienced builders 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..........
MTV-7AWT, Fully Wired Channel 52 Transmitter .......
MTV-7A4, 439.25 MHz TV Transmitter Kit............. H
MTV-TA4WT, Fully Wired 439.25 MHz Transmitter ...... $§249.95

MTV-7A9, 911.25 MHz TV Transmitter Kit............. $179.95
MTV-TAIWT, Fully Wired 911.25 MHz Transmitter .$269.95
ATV-74, 439.25 MHz Converter Kit ........... :
ATV-74WT, Fully Wired 439.25 MHz Converter.

ATV-79, 911.25 MHz Converter Kit ..................

ATV-79WT, Fully Wired 911.25 MHz Converter

RAMSEY ELECTRONICS, INC.
793 Canning Parkway
Victor, NY 14564

Order Toll-free: 1-800-446-2295

Sorry, no tech info or order status at this number
Technical Info, Order Status

Call Factory direct: (716) 924-4560

DIJCOVER

ORDERING INFO: Satisfaction Guaranteed. Examine for 10 days, if not
pleased, return in original form for refund. Add $4.95 for shipping, han-
dling and igsurance. Orders under $20, add $3.00. NY residents add 7%
sales tax. Sorry, no CODs. Foreign orders, add 20% for surface mail or
use credit card and specify shipping method.

Write in 189 on Reader Service Card.

Nuts & Volts Magazine/July 1997 73



§175/set

Microsteps 50,000 step/turn
Parker/Compumotor

B Type 57 Motor

B LE57-51 Drive

Motion
Gontrol
Bonanza!

2260 De La Gruz Bivd. - Santa Clara, CA ﬂiﬂﬁl
Tel: 408-386-8286 - Fax: 408-986-1009

We Accept Discover Card, VISA,

Mastercard, Check, Money Order. (sETikds
All orders shipped FOB Santa Clara CA via UPS ONLY. Shipping and handling charges are included in the
price shown above. Ground shipping unless otherwise requested. All items are sold as-is, and no warranty is
expressed or implied unless otherwise noted.

B 172 Indexer plus other
goodies

1-888-716-8180

CABLE ACCESSORIES
NEWEST PRODUCTS

ON THE MARKET
DEALERS WELCOME

Write in 111 on Reader Service Card.

WANT TO Buy: ICs, military & aircraft relays,
diodes, transistors, Cannon, TRW, Amp,
Burndy, Deutsch, Bendix connectors, elec-
tronic test equipment & most components.
Hoffy Electronic Ent., 818-718-1165, FAX

~ 818-341-5506.

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

MILITARY TRANSISTORS & DIODES &
INTEGRATED CIRCUITS WANTED. ELEC-
TRONIC MATERIAL INDUSTRIES 818-769-
1002, FAX 818-769-1084.

ELECTRONIC COMPONENTS and kits.
Catalog $1. Dan’s Small Parts and Kits, Box
3634, Missoula, MT 59806. Web:
http://www.fix.net/dans.html

AMAZING! 30¢ ALL TOGGLE SWITCHES.
Brand new. Rated 6A/125V. Hardware includ-
ed. 1/4” PANEL HOLE: SPDT on-on, SPDT
on-off-on, SPDT (mom)-off-on, DPDT on-on,
DPDT on-off-on, DPDT (mom)-off-on. 3/16"
PANEL HOLE: SPDT on-on, DPDT on-on.
$20 minimum order. Add $5 freight. Gateway
Products Corporation, PO Box 936397,
Margate, FL 33093, 954-974-6864, Fax: 954-
974-6818. VISA/MC. Free catalog.

ELECTRONIC COMPONENTS bought. All
xsistors, diodes, resist, caps, ICs. Labb
Assoc., Ph. 215-364-5414, Fax 215-364-
5415.

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

RF TRANSISTORS, tubes, electrolytics.
2SC2879, MB8719, 25C2312, MRF247,
2SC1969, TA7222AP, MRF454, 25C2290,
2SC2166, 4CX250B, 572B, 12DQ6, 24L16,
3-500 graphite, trimmers, carbon resistors.
Westgate 1-800-213-4563.

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.

Dont miss a single issue!
~ You can have Nuts & Volts
deliyemd right to your door every

- month for only $19.00 per year.

. all 1-800-783-4624
_and use your Visa or MasterCard.

Millennium Converter

$69.00

Tri 550 Cbﬁverter
$59.00

NovaVision Converter

$199.00

A DOZEN OTHER CONVERTERS AVAILABLE!

Call for Quantity Prices We accept: MasterCard, Visa, American Express
Open Monday - Friday 10:00 a.m. - 5:00 p.m. Saturdays 10:00 a.m. - 2:00 p.m.
No FIorlda Sales * We ship same Day ¢ 90 Day Limited Warranty ¢ Visit us at our website http://www.electrosat.com

Panasonic Converters

$179.00
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MICROCONTROLLERS

DALLAS 2251T-128-16, 8051 type stix, 128K
bytes RAM, RTC, timer, watchdog, 4 8-bit /0
ports, 64K memory buss, serial, 3 interrupts
all battery backed, fits 72-pin socket, $75;
2282, 8051 type 30-pin stik, $25. Data, ship-
ping included. See dalsemi.com on net. 352-
372-8332 evenings. Bill Wagner, 1510 NW
35th Terrace, Gainesville, FL 32605-4832.

87C520 DEVELOPMENT BOARD. Dallas
high-speed microcontroller. Application
ready, fully I/0 and memory mapped.
Download through serial port using X-modem
protocol. 16K EPROM, 8K EEPROM, and
32K RAM, 16 input and 16 output lines. 8
relay drivers. Can be remotely downloaded.
$99.95 to $129.95. DPR Microtech 818-355-
7857.

ANTIQUE ELECTRONICS

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

MILITARY TRANSISTORS & DIODES &
INTEGRATED CIRCUITS WANTED. ELEC-
TRONIC MATERIAL INDUSTRIES 818-769-
1002, FAX 818-769-1084.

CRYSTAL SETS. Parts, plans, books, kits.
Largest source in the world. Catalog $2.
MIDCO, PO Box 2288, Hollywood, FL 33022.

WESTERN ELECTRIC WANTED: 1920s-
1960s. Amplifiers, mixers, pre-amps, speak-
ers, tubes, etc. FREE OFFER 1-800-251-
5454,

ANTIQUE RADIO CLASSIFIED. Free sam-
ple 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: $19.95.
Yearly rates: $38.95 ($55.95 by 1st Class).
Foreign: write. ARC, PO Box 802-G20,
Carlisle, MA 01741. Phone: 508-371-0512;
Fax: 508-371-7129; Web: www.antique
radio.com

RADIO AND TV tubes from 1927 to 1977. $1
for list to: Preller TV, 208 South 2nd St.,
Augusta, AR 72006. Ph. 501-347-2281.

AVIATION ELECTRONICS

MILITARY TRANSISTORS & DIODES &
INTEGRATED CIRCUITS WANTED. ELEC-
TRONIC MATERIAL INDUSTRIES 818-769-
1002, FAX 818-769-1084.

PUBLICATIONS

HACKERS AND EXPERIMENTERS
BOOKS. Cable Hackers Bible Volumes 1 & 2
$45.45 each, DSS Bible $49.95 ppd, DSS
SECRETS 3-volume set $69.95 ppd,
Scanner Hackers Bible Volume 1 & 2, $35.45
each, Satellite Hackers Bible $55.45, 8.6
megabytes hacker software $29.95, Black
Box Bible $35.45, Phone Phreakers Bible
$35.45, Phone Box Bible $45.45,
Superhackers Bible Volumes 1 & 2, $35.45
each. Add $2 insurance per order. Many
more plus videos! Ask for new 40-page 1997
catalog. Only $1 in USA, $3 elsewhere.
TELECODE 520-726-2833. http://www.hack-
erscatalog.com

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.

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

HOME AUTOMATOR: “The Magazine of
Home Automation Ideas.” Each issue con-
tains technical articles, schematics, feature
homes, how-tos, and product reviews.
Subscription $19.95/year. http://www.home
automator.com Home  Automator
Newsletter, 2258 Sandy Lane, Mebane, NC
27302. 910-578-9519 (voice), 910-578-0012
(fax).

ELECTRONICS ENTERPRISES, home
based. Part/full time. Comprehensive guide-
book, 250+ pages insider
information/sources. $24, FREE shipping
USA: DCP Enterprises, 15 Mayflower,
Alisoviejo, CA 92656. 24 hr.
recording/faxback 1-800-326-4560 x152.

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.

“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 ($7 Canada). NYS add $2.14 tax.
VISA/MC OK. CRB Research, Box 56-NNV,
Commack, NY 11725. Phone orders: 516-
543-9169.

COUNTER WITH LCD DISPLAY
$6.95
This self-powered, 9-digit, LCD display
counter is ideal for a wide

variety of applications. The =——
unit features low speed count

and reset inputs that are
contact closure types - this
means you can drive them directly from
mechanical contacts or transducers with NPN
open collector transistor outputs. The high
speed count input responds to voltage pulses
which can range from 3 VDC to 30 VDC in
magnitude. Powered by an internal lithium
battery, the unit measures 2.09" x 1.22" x
2.56" and has an integrated bezel and
standard spring clip retainer.

AMAZING MINI MICRO FM
RADIO! $7.50

Much lighter than a heavy jam
box with really good soundl!
This tiny radio
(1.5"x1.06"x0.38") has a seek
button, reset control, and an
on/off switch. Personal listening has
never sounded better! Ideal for
ballgames, studyhall, and workouts.
Battery and nugget style
earphones included.
127 THERMOCOUPLES O
PELTIER JUNCTIONS
The peltier junction is a solid-state
thermovoltaic device. Current applied
to the device will produce heat on one
side of the device and a cold surface
on the other side. Water placed on
the 5urfacc will freeze or boil
dependin olarity of applied
voltage Ideal {’JZ phcatlona from
3-12VDC -- grab a Eattery and let
your imagination run wild!
DOCUMENTATION INCLUDED!!
Small Peltier Junction $20.00
(approximately 1.17°x117"'x.12")
Large Peltier Junction $29.50
(approximately 1.56"x1.56"x.15")

PAN & TILT COLOR CAMERA WITH
NO MOVING PARTS?!?!?!

A compact on-board camera with the
capability to telephoto pan & tilt,
zoom, and more...without the me-
chanical complications of a moving
mount! Can be computer controlled
through the RS-232 port to utilize
additional features like fade, exposure,
and balance. (User programming is
required.) Great quality picture, this
camera is ideal for security, stealth
surveillance, keeping an eye on the
kids, and more. Operates on 12VDC.
Approximate dimensions:
sp = 30mmX25mmX31mm
pc= 58mmX45mmX11mm

g
Other useful specs:
exposure; electronic shutter auto iris
signal format: NTSC

lens: F2. f-47‘honz 45 degrees)
resolution: more than 300 TV lines
pixels: 510X492
$350.00

PHOTON MICROLIGHT
8 Candellas of bright red or yellow light,
visible over a mile away! This super-
bright LED is secured in a tough
ABS case and runs on a 3V
lithium battery (included!) It won't
burn out because it is an LED!
Incredible birght colors! Specify
red, yellow, white, blue or green
color when ordering. Battery has a 5 year shelf
life and lasts up to 11 hours. (replacement
battery $1.98).Great for home or office use,
popular with fire and rescue professionals,
pyrotechnicians, stage performers, and more.
red or yellow microlight $10.00
white, blue or green microlight $15.00

Passive Infra-red
Talking Motion Detector 11!
$27.50
"Stay out of that refrigerator ',
*Watch your stepl®, "Do your
homework®, "Don’t touch that remotel” ... The
possibllities are mind-boggling with this talking
motion detector. You speak Into It to record
your message (upto 12 seconds long), turn the
unit on, and Instantly your voice (or your
mother-in-laws) reminds anyone In the vicinity
that you were expecting them. Message can be
changed with the Aip of a switch. Uses 4 AR
batteries (not Included), or an external power
source (bullt-In jack). May be used indepen-
dently (80 db output) or with an amplified
speaker to blast your message throughout the
house. Approx 4°x 3-1/2"x 1-1/2".

VIRTUAL REALITY
COLOR VIDEO HEADSET
WITH AUDIO AND
MOTION SENSOR

$65.00
Watch late night TV

without disturbing
anyone! This video
viewing system can
be connected to
your ver and you
can watch (and
hear) your program on the headset! Of
course, it is not like the picture on that 12
foot big screen at the local sports pub,
but you can watch in your jammies and
see who the guests are on your favorite
late night talk show!
Play your favorife video games
arcade stylel
Designed for use with many Super NES
and Sega Genesis games, the headset
has both audio and motion sensing
capabilities. Generally speaking, this is
ideal for racing, flight, and tank simulators
with a first person or rear view perspec-
tive, and games with an eye level
perspective. System features volume
control, sensitivity control, brightness
control, tint control, as well as a reset
button and mode switches to select your
application. Composite video headset
systemn includes headset, tracking tube
(for motion sensing), AC adapter, Super
NES cable assembly and Sega Genesis
cable assembly. A pinout is also included

' please allow upto 3 weeks for shipment for TV/VCR viewing.

Write in 72 on Reader Service Card.

THE CASE AGAINST PATENTS. Don Lan-
caster’s tested and proven alternatives that
work in the real world. $28.50, Synergetics
Press, 3860 West First Street, Box 809,
Thatcher, AZ 85552. 520-428-4073. syner
getics @tinaja.com VISA/MC.

Synthesized
FM Stereo Transmitter
$129.95
Professional Synthesized FM Stereo
Transmitter sound without the cost of a
commerclal FM exciter? This kit Includes a
Motorola microprocessor for easy frequency
programing - no need for look-up tables or
complicated mathematical formulas! Dip
switches make setting the Transmit frequency
easy, no need for tuning colls or "tweeking®.
There's no frequency drift, your signal s rock
solid all the time - just like the commercial
statlons. €xcellent audio quality, you can
simply connect to the line output of any CD
player, tape deck or mike-mixer and you are
on the alr. Forelgn buyers will appreciate the
high power output capabillity of the kit; many
Carlbbean folks use a single kit to cover the
whole Island! New and Improved, the unit
runs clean and hum-free on either 12 VDC or
120 VAC. Kit comes complete with case set,
whip antenna, 120 VAC power adapter and
easy assembly Instructions - you'll be on the
alr In just an evening!
Case size 5" x 1-1/2" x 5-1/4".

CB MODIFICATION SECRETS
$21.95

More great enhancements from the author of
the CB Radio Hacker’s Guide. 206 pages full
of how-to information to expand, enhance and

add to the usefulness of
current and recent AM and

SSB equipment. Simple
@ 00“ instructions and large clear

‘g&"e(‘.v pictorials make this an
w 40' ideal book for the average
hobbyist using readily
available tools and
BY KEVIN ROSS |equipment. Enhancements
include things like
frequency expansion, SSB clarifier adn voice
lock mods, adding VOX, a VFO, anti-theft
transmitter disabler, and so much more. Some
mods are designated for specific radios, and
others are virtually generic, (to the extent of
modifiability of individual models,) and are
applicable to more than 200 radios from most
popular manufacturers.

ZealdVay

ELECTRONICS, INC

=

8123 PAGE BLVD * ST. LOUIS, MO 63130
(314)427-6116
9222 CHESAPEAKE DR. * SAN DIEGO, CA 92123

(619)279-6802

2525 FEDERAL BLVD. * DENVER, CO 80211
(303)458-5444

MAIL ORDERS CALL TOLL-FREE
1-800-669-5810

FAX ORDERS (314)427-3147

WwWW. gatewayelex com

o =

THE FINE PRINT : PRICES SUBJECT TO CHANGE WITHOUT
NOTICE = GATELWAY IS NOT RESPONSIBLE FOR PRINTING
ERAROAS * MASTERCARD, VISA AND DISCOVER ACCEPTED =

V€S, LWE'LL TARKE YOUR CHECK - SORAY, NO C.OD.s *

$10 MEACHANDISE MINIMUM ON MAIL ORDERS = SUPPLY

OF SOME ITEMS IS UMITED * PRICES DO NOT INCLUDE

SHIPPING * UPS GROUND SHIPPING/HANDUNG WITHIN
THE CONTINENTAL U.S. (ITEMS REQUIRING ADDITIONAL
AMOUNTS ARE NOTED)...$4.25 FOR THE FIRST ITEM, $0.50
FOR €ACH ADDITIONAL ITEM. RESTOCKING CHARGE MAY
BE ASSESSED ON RETUANED ITEMS. Do not consume IF

sofety seal has been broken.
\\u

=
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STEPPER MOTOR DRIVER KIT
Drives unipolar motors from 5V to 30V. Con-
trols speed, direction and step size. Four
speed ranges plus single step. Logic output.
7K004 00 each

12VDC MINI FAN

60mm (2-3/8") square.

94F004 $4.95 each
220VAC FAN
220/230VAC @ 50/

60 Hz, 26/30W,
0.13/0.14A. Size
6.75"x5"x2". Ther-
mally protected.

New.
97F006 $7.95

1000s of fans in stock! Fax your needs.

ELECTRET
CONDENSER
MIKE

with built-in amplifier on board. Approx. 1.5" x
1.5" x 1", with visor clip and cord.
97A008 $1 99 each

RFI/EMI FINGER STOCK
Two-footlong by 0.5" "copper” color alloy with
adhesive backing.

RELAY BOARD
For Chaparral satellite TV receiver. Thisis the
power supply and relay unit used to aim the

$4.95 each

SOLID STATE AC RELAY
3-32VDC in. 24-280 VAC switchd at 2A. With

docs.
97B011

2-20 KHz
TWEETER
4 Ohm, 30W max.,

10W nom.
93V012 $4.95

$3.95 each

SIDE CUTTER

For copper wire
only, 1.2mm, stain-
less steel.

942027 $3.49

GREEN
10-SEGMENT
LED BAR GRAPH
97L008 99¢ each

250 WATT

% rm m*‘n
TRANSISTOR

PAIR @ @

Complementary pair MJ15024 and MJ15025,
250 Volt, 16 Amp transistors used for high
power audio and other linear applications.
Application notes included. Sold as pair only.
96S001

972006 $1.99 each $9.95/Pr.
g SIXWIRE

*SPIKE" ANTENNA e

I\S/Itandard thru-panel type 400 steps/rev.,

otorola mount. Has solder lug 3.3V 5 Ohms.

for coax cable. Rod is approx.
8cm long. A new rod of different
length may easily be fashioned
for frequency of choice.

97A005 $5.95 each

WALL WART ASSORTMENT

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

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.
50 Lbs. for $49.95

92U034

NEMA 17 case,
approx 4cm sq. X
3cm with mount-
ing ears.
97MO001

CELLULAR
COMMUNICATIONS
LINEAR AMPLIFIER

Input: 1 dB. Freq. Range: 890 to 940 MHz.
Gain: 17 dB. Bias: 18 VDC @ 1 mA. Wilmanco
model 730.

$5.95 each

96V001 $14.95 each

DIRTY EPROMS!

For Computer Applications

2708 (921003) $ .25
2716 (921004) .45
2732 (921005) .99
2764 (921006) 1.09
27C64 (961004) 1.20
27128 (921007) 1.29
27256 (931013) 1.49
27C256 (931014) 1.69
27512 (941001) 1.79
27C512 (921008) 1.99
27C010 (931016) 2.99
27C020 (961003) 2.99
27C1001 (961001) 2.99
27C1024 (961002) 2.99

Erase and Save $$$!

'SCSI CASE

WITH POWER
SUPPLY

For3.5" or5.25" half-height drives. 20W power
supply with fan, dual 50-pin SCSI connectors,
power and address switches, power and ac-
tivity LEDs on front of case. Uses IEC-type

power cord. New.
97C025 $24.95 each

MONOCHROME
LCD DISPLAY
640 x 480, 11"
diag. measure-
ment, with buffer-
ing docs in-
cluded.
97C023 $9.95
VGA CABLE
2-ft. DB15-M to
DB15-M.
97W018 $2.95

8-BIT
SECONDARY
CONTROLLER
By Future Domain. For CD-ROMs, scanners,
etc. Not bootable. Docs included.
97C038 ~ $9.95 each
{
{

VGA CARD .
16-bit, 256K, Clrrus Loglc G05401 Tested
good, no drivers or manual.

97C039 $9.95 each
"LPT2" CARDS

For second printer port. Can be setto LPT1,
LPT2, or LPT3.

97C040 $9.95 each

TVAUDIO DEMODULATOR
Unused unitfrom cable TV box takes channel
3, 4 or 5 signal and demodulates the audio.
Comes with documentation and schematics,
plus additional schematics to build add-on
video demodulator board.

$14.95 each

92A028

FAX/PHONESWITCH"‘

Unbelievable! Fully automatic! Easy installa-
tion! No switches or buttons to push! ... Con-
nects a phone and Fax.or modem to a single
phone line. ... Eliminates the need for an ex-
pensive dedicated phoneline. ... Works with
anansweringmachine. ... Electronically senses
if the outgoing phone call is being made from
Fax/Modem/Phone. ... Onincoming calls, tells
the caller to remain silent if they want to Fax.
... Toreach the phone, ittells the caller to say
“telephone"atatone. ... Newinfactory carton.
Warranteed.

92C009 Closeout Price $29.95 each

SOYO 75/200MHz

PENTIUM PCIMOTHERBOARD

Intel 82430VX Pentium PCI chipset, 256K
pipelined burst SRAM onboard. Four 32-bit
Master PCI local bus slots, four 16-bit ISA
slots. 256KB pipelined burst SRAM module.
DIMM DRAM. Four 72-pin SIMM sockets sup-
port memory configurationto 128MB. Uses 4/
8/16/32MB 72-pin SIMM modules. Four IDE
drives, one floppy port, two serial ports, one
parallel port. AWARD BIOS.

97C030 $79.95 each

—wmm:  REMOVABLE
i HARD DRIVE
Syquest SO555 44MB removable SCSI car-
tridge hard drive. (Removed during upgrade)

97C024 $9.95 each
SEAGATE ULTRA SCSI

2.1GB, 9ms, unused.

ST32155N $279.95 each

SUPER IDE

CONTROLLER
16-bit. Two floppy
and two IDE hard
drives. Two se-
rial, one parallel and one game port. All pons
fully configurable. Good used condition, with

documentation.
97C009 $9.95 each

JOYSTICK

PC-compatible.
97C022 $3.95

MAGIC LIGHT -

LONGWAVE ULTRAVIOLET LAMP
This pocket-sized longwave ultraviolet light
may be used for detecting invisible inks, min-
erals in rocks, etc. It's the size of a pocket
pagerand even has abeltclipto keepithandy.
Runs on two "AA" batteries (not included).
3.25"Wx 1.75"Hx 1"D.
95L.007

SPY STUFF!

Send secret messages to your friends! Iden-
tify your own stuffl This pen writes in "invisible
ink" that becomes visible with our "Magic

Light" (above).
96U002 $2.99 each

SUPER INVISIBLE INK PEN!

Use our ultraviolet lamp (95L007) to easily
see the mark you've made on your valuables.
This pen makes a broader, easier-to-see,

mark than other UV pens.
96L.005 $4.99 each

$7.95 each

2 ALLIRONICS

2300-D Zanker Road - San Jose, CA 95131-1114
World Wide Web: http://www.alltronics.com

(408) 943-9773 -
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CALL FOR PRIGING ON
ITEMS NOT LISTED

NEW CONVERTIERS
Qry Qry Qry

Qry
5 10 20 50+
CENTURY CT-3000 $68 $64 $60 CALL
COMMERCIAL-11 $75 $70 $65 CALL
PANASONIC-1003 $59 $55 $50 CALL
ZENTEK $45 $40 $37 CALL
NO\WVANVISIONS
NV-5600 $205 $195 $185 CALL
NV-5700 $195 $185 $175 CALL
NV-5800 $19s $185 $175 CALL

NV-5750 §295  $285  CALL
' @U@ @@@

30 day money Inck
Anyone implying theft of mummubi ler
WE WILL MEET OR BEAT ALL COMPETITOR’S PRICES IN THIS MAGAZINE

Write in 190 on Reader Service Card.

and

Since 1947

SALES COMPANY

2176 E. Colorado Blvd., Pasadena, CA 91107

E BUY AND SELL

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

M Master Charge Visa MA

merican Express M Discover

+15 VDC BECKMAN POWER SUPPLY 3600 RPM DC MOTOR WITH ENCODER

BECKMAN, #MPS-60. Input 120 VAC 60 Hz @ 1 amp.
Dual adjustable outputs 0 to =15 VDC @ 0-2 amps.
Resolution 10 mV and 100 mA. Accuracy +20 mV and
100mA. Has digital display for voltage and current.
Dim.: 12" wide x 4-1/4" high x 13-1/4" deep. Weight 16
Ibs. New, with manual.

Stock #PS9410 $195.00

RETRO-REFLECTIVE PRISM /IR FILTER

Very high quality retro-reflecting

prism. This prism returns an

incoming light beam back

to the source. Beam diver-

gence is 10" or less. A

light ray is returned to its

source irrespective of

reception angle up to

approx. 30°. In addition, -

this prism has the apex of the

reflecting surfaces flattened and pollshed An infrared
filter is bonded to this flat surface. With this modification
the prism can be used as a retro-reflecting objective
lens. These units are ideal for use as IR receiving or
transceiving elements. Two could be used with co-axial-
ly mounted emitter/receiver pairs to form an infrared
transceiver, etc. Also can be used for any retro-reflec-
tion, range finding applications or experiments. Front
surface has anti-reflection coating. New, in perfect con-
dition. Dimensions: 2.610" max. 0.D. Filter is 18mm
dia. x 2mm thick. Overall depth of prism and filter is
1.412". NOTE: We have production quantities of these
units available.

Stock #0L9600 $69.50
Without truncated apex or attached infrared filter.

Stock #0L9601 $79.50
CALL OR WRITE FOR OUR FREE 120 PAGE CATALOG

ELECTRO-

CRAFT

#M1140 or

equiv. 30 volts

nom. input

voltage.

Permanent

magnet,

reversible

servo motor.

Has Hewlett Packard optical encoder. Ball bearings. No
load speed at 30 VDC input is 4600 rpm. No load cur-
rent 0.75 amp at 60 oz-in load rpm is 3600, current is
approx. 6.6 amps. Torque constant is 9.1 oz-in per amp.
Rotor inertia 0.0007 oz-in-sec2. Terminal resistance
0.89 ohm. Optical encoder has 1024 counts per revolu-
tion, two channel quadrature output. Outputs are TTL
compatible. Dual shafts: front shaft is 3/8" dia x 3/4"
long. Rear shaft is 1/4” dia. x 7/16" long. Dimensions:
4" dia. x 5-1/2” long (excluding shafts.)

Stock #DCME9601 $45.00

HEWLETT PACKARD TEST EQUIPMENT

#4328A. Milliohmmeter. (No Probes) $275.00
#141T. Spectrum Analyzer Mainframe. . . . .$500.00
#8552A. Spectrum Analyzer IF Plug-in,
Linear or 10 dB Div. Log

#8555A. Spectrum Analyzer RF Plug-in . . .$500.00
#432B. Power Meter. . ................ $150.00
#204C. Oscillator
#333A. Distortion Analyzer
#33308. Automatic Synthesizer
#8614B. Signal Generator. 0.8-2.4. GC .
#216A. Pulse Generator
#8445B. Automatic Preselector
#8057. Noise Generator

See our catalog for more models in stock.

FILLED WITH GOODIES—ELECTRONIC, OPTICAL,

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

TOLL FREE:

1-800-325-9465

Write in 33 on Reader Service Card.

ROBOTICS

\> LA rAm

Electronics

International

COMPUTER PARTS

Afford

MOBILE ARM, 5 axis arm including gripper

Leve

Broken Systems Development

able Internet Hosting

rage Our Knowledge To Do

rnet.
plus mobile base. Control with PC or micro- Commesce On The Inte

controller. Everything you need to build your
own robot. Includes a MiniSSC2 servo con-
troller with software. $250 complete. Add
$7.50 S&H USA. IL residents add 6.25%.
VISA, MasterCard, Tel: 309-382-1816 Fax:

386DX-33 INTEL.CPU..
486DX-33 INTEL.CP
$69/$84 486DX2:66 INTEL(
.$350 486DX4-133AMDIDX4-100
300 PENTIUM 133/166.CPU.....
8115 8028712 CO-PROCESSO!

2Mx32/36-70 72-pin SIMM (8MB]
4Mx32/36-70 72-pin SIMM (16M
256Kx4 DIP DRAM..
iMx1 DIP DRAM.
1Mx4-80 DIPIZIP

We Provide:

256Kx8-60 VIDEO SOJ DRA 51500 80387SX/DX CO-PROCESSO! 4 : . .
309-382-1254 Web: www.lynxmotion.com 256Kx16-70 VIDEQ  ZIP..(2CAS/2WE)......$18/20 68882RC33 FPU............ Site Hosting Site Design G
Free catalog with more robots. 256Kx16-70 VIDEO SOJ.. (:'us; e S6 4 C CGI Access gg}allidrgs Servnsces
: We carry a complete line of memory lor AST (et RDBMS Access  Svcs.
Apple, Compaq, DEC, IBM, HP, Notebooks ACKARD BELL UPGRADE E 1 SCPIg
and Printers. Call for current prices.........u. PACKARD BELL UPGRADES. CPU, CACHE, Commerce Server Access mail TVICES

FTP Drop Box Mailing List Svcs.

64Kx1-15ns 22-DIP..

And More

EPROM PROGRAMMERS.
16550 40-PIN UART,
EPROMS & FLASH:
Y 27C512-150ns....
$1918 27C010-150ns.

. $19/18.50/18 28F020-150ns....

64Kx8-15ns 32-DIP..................
128Kx8-15/20ns 32-DIP Narrow...
128Kx8-15/20/25ns 32-DIP Wide..

Pricing Starts As Low As $25.00 Per Month
Start Your Service Today. Sign Up Online!

ROBOTIC ARM, 5 axis arm, including grip-
per. Control with any serial. port. Very accu-
rate and repeatable. Comes with everything i
to build your own robot. Includes a MiniSSC2
servo controller with software. $195 com-
plete. Add $7.50 S&H USA. IL residents add
6.25%. VISA, MasterCard, Tel: 309-382-1816
Fax: 309-382-1254 Web: www.lynxmotion.
com Free catalog with more robots.

© OTHER PARTS AVAILABLE, CALL FOR QUOTE © VOLUME DISCOUNTS OFFERED
PRICES SUBJECT TO CHANGE WITHOUT NOTICE 0 TERMS:COD (CASH), VISA/MC
MINIMUM ORDER $20 SHIPPING & HANDLING: $6 MIN.
ORDER (800) 586-4199

LA PAZ ELECTRONICS INT'L

http://www.broken.net

info@broken.net (619) 226 6016
4444 W. Pt. Loma Blvd Suite 60 * San Diego * CA * 92107

P.0. BOX 261095, San Diego CA 92196
TEL (619) 586-7610 FAX (619) §86-1482

e-mail lapazusa@pobox.com

Write in 118 on Reader Service Card. Nuts & Volts Magazine/July 1997 77



eech Recogmtlon Kit

Explore leading edge technology with this stand alone
speech recognition kit. The circuit recognizes 40 words (1
second length). You easily train the circuit to recognize
words you say. Train the circuit in any language; English,
Spanish, Swahili, Chinese, etc. The circuit is easily interfaced
to the outside world to control appliances, robots, equipment
and machinery using voice commands

Speech R ition Kit

Unassembled $ 100.00

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 Configurabl « Saves Confj

= Contextual Help * Extensive Manual

* Autobaud Detect * Block transmit ability

* Time Stamping * CRC/LRC generation

Serial, with manual ....$99.95

Cable for full duplex monitorin; -...$49.95

For Orders and Inquiries Call: 1-800-980-9806

Allison Technology Corporation
8343 Carvel, Houston, TX 77036

FAX and BBS 1-713-777-4746

TV 85 PJ &TV 86
CABLE CONVERTERS
VOLUME &
NON-VOLUME CONTROL

SALES/SERVICE
VOICE 1-800-473-0506
FAX 1-800-488-0525

FOSS
WAREHOUSE
DISTRIBUTORS
285 Schenck St.

N. Tonawanda, NY 14120
www.fossw.com

SPECIAL

ALL MAJOR BRANDS - ALL GUARANTEED

micro- [l EPROM |
° 2716  1MEGX32 SIMM
PIClocst o732 2MEGX32 SIMM
27064 AMEGX32 SIMM

PIC 16C57
e e, T2
GAL20veLP 27C256 8748  80C31
gr4g 8255
27C010  g7gy 8254

GAL 22Vi0LP 27C128
8253
§7gg§g 87C51 8284
4 8752

8275
27C080 8259

AND MUCH MORE . ..
lWE BUY YOUR EXCESS INVENTORY|

SINACO ELECTRONICS 3 &1a onooa1

SURPLUS

SALRL
200,000 WALL
TRANSFORMERS

Min lOOO/t e - - Call for other types
SU l{l‘LU.S JTRADERS

Alburg, Vt. 05440
Tel: 514-739-9328
Fax: 514-345-8303

SEND FOR FREE CATALOG

CURTIS KEYER KIT MARCONI
VIBROPLEX® KEYS J- POLE ANTENNAS
CODE CT OSCILLATOR KIT
ARRL'S

ANTENNAS
FOR UP TO 1500 W.
80M. ... $71.45PP

HI-POWER MARCONI !

DATA, HUMOR, FOLK
SMART BATTERY
CONTROLLERS KITS
AC OR SOLAR 110/220
122,1,3,5 OR 6 AMPS
BUY THE MODULE OR ENCLOSED VERSION
1-800 JADE PRO (523-3776)

Check our speci depro.com/
VISA, MAST! R N\
| JADE PRODUCTS INC. E. HAMPSTEAD NH

T—

ELEPHONE TEST DEVICES

2 Line Simulator $185.00

7 Line Simulator

Caller ID Simulator

20 HZ Ringing Module .

9-1-1 Training System . . .. $370.00
* ** And Much More * * *

Check out our Web Site for detailed
info about our unique line of test
equipment. The CID-max Caller ID
Simulator is a stand alone test unit
that generates 10 different Caller 1D
messages per the Bellcore Specs!

Call John Today!
http//www.infinet.com/~jectech

1-800-631-0349

ADAPT-11 » 68HC11 Module
for Solderless Breadboards
& Embedded Applications
+low-cost, versatile, compact (2.8” by 1.7") module
*reset circuit, pushbutton, & mode select switch
*RS-232 interface, 5V regulator & external power connector
+V/O lines brought out 10 breadboard-compatible header
‘Starter Package (AD11-SP) has ADAPT-11 module, 68HC811E2 micro-
controller 2K EEPROM on-chip), PC serial cable for downloading code,
Motorola Programming Reference Guide, User Manual, freely distrib-
utable 68HC11 software, & ADAPT-11 demo program. US $7495 + §§
S&H (discount available for gty § or more)
NEW MODULES

* ADAPT-11C75: Module for use with 68HC11 & X68C75 (adds 8K EEP-
ROM + dual VO ports); same size/pinout as ADAPT-11...from US $48,
depending on configuration.
» ADAPT-11C75DX: Same as above, but includes 32K SRAM on a slightly
larger board (28 x 2.1"). Use with a 68HC711E9 10 get 12K EPROM, 8K
EEPROM, and 32K RAM, all on one compact board! ...from US $87.
» Choice of 6 header styles for the ultimate in flexibility!

Use any PLCC with your solderless breadboard!
Socket adapters for most PLCC sizes, from $7.50
Solderless breadboard adapters also available for DB9 &
DB25 connectors, and IDC (ribbon cable) connectors.

TECHNOLOC

PROGRAMMERS -

ADVANTECH EETOOLS NEEDHAMS DATA /O ICE TECHNOLOGY HILO
SYSTEM GENERAL CHROMA Mom CIRCUIT TECHNOLOGY XELTEK!

PROMAX EMP-20 MEGAMAX MEGAMAX4 SIMM/SIP TESTER EMUPA |

CALL ADVANTECH LABTOOL 599 EETOOLS SIMMAX
629 ICE TECH MICROLV 795 CHROMA SIMM/SIP
650 EETOOLS ALLMAX + 359 MOD-MCT-EMUPAR
409 EETOOLS MEGAMAX 279 MOD-MCT-EMUP/R
509 EETOOLS MEGAMAX4 49 EPROM 1G TO 512K
369 XELTEK SUPERPRO Il 69 EPROM 1G TO 1MEG
409 XELTEK SUPERPRO Il P 99 EPROM 4G TO TMEG |
249 XELTEX SUPERPRO L 199 EPROM 16G TO 1 MEG |
165 XELTEK ROMMASTER | 89 EPROM 1G TO BMEG |
479 MOD-MCT-EMUPA 129 EPROM 4G TO 8MEG
739 STAG ORBIT-32 250 EPROM 8G TO BMEG |

LABIOOL48 MICROMASTER SUPERPRO ALLMAX PLUS ROMMASTER2 |

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

81/2°x1" * Or Photocopier
Use household

iron to apply.

For ngl Pfulslon

PnP BI.IIG PafP H!!lwﬂ

Adds an €xtra Layer of

Resist for Super Fine

| Lines on Std Clad Bds | Resist to Std Jod Bds |

205h$30/405h$50/1005h$100 Blue/Wet (No Mix)
Sample Pack 5 Shts Blue + 5 Shts Wet $20
VISA/MC/PO/CK/MO $4 S&H -- 2nd Day Mail

Techniks Inc. P.O. Box 463 Ringoes NJ 08551

,.(908)788-8249
l 100% Money Guoranteel-Dealer Inquiries Invited

e . f oo c tir o

We'll Buy your
excess Inventory
IC's, Transistors, Diodes,

capacitors, trimpots, etc. etc.
<Purchase outright

«Consignment
*Partnering agreements
Send your excess list

for a quick offer!
Contact Bob Harris
Phone (214) 343-2170, FAX 1854
email - bedelect@onramp.net
web - http://www.bcdelectro.com

indieators. > :
COMMUNICATIONS CONVERTE

® 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

© TURN YOUR PC INTO A DISTRIBUTED DATA
ACQUISITION AND CONTROL SYSTEM

Shreve Systems

318-424-9777

Ask for Jake

Peltier Junction

1! 3
Las 13/15 x13/15
\1\\9 ™es
Quantity Pricl
g

WITH HEATSINK AND LEADS

$10 EACH
OR THREE FOR $25

000000000 0000000000000000000000sNs00seNsNerenitEsssesecesssssesssssssobocsae

TOUCH-SENSITIVE

TRACKPAD SUBASSEMBLY
Originally designed for Apple
PowerBook 500 series

ONLY
$10 EACH

Rﬂumasublmwaiﬂmmddngm Prices are
ibject to change without notice.
WEACCEPYWSA

AMEX,
http://www.shrevesystems.com

et up to speed fast /

Quick PIC

PIC 14000 A/D
MicroController
Quick Intro & Handbook
Manuals, Routines
Prototyping Boards
Programmer
Sample Applications
Ready-to-use
Sofiware & Hardware
Easy-to-use, easy prices.
For more info, contact us at
http://Iwww.QPIC.com
email: info@qpic.com
(603) 643-8243

Fast Solutions with

Quick PIC

Programmable
Data and Level
Translators
with buffering, character
translation, auto-timing,
and multiplexing
Parallel<—>Serial
<>RS8232<>242<>485
<>Keyboard<—>ADB
<>A/D<->DJA
<>CMOS<>TTL
<->0ptoCouplers
<->Relays
cost effective and easy-10-use




‘Quick PIC

PIC 12/14/1617Cxx
MicroControllers
Quick Intro & Handbook
Manuals, Kits, Boards,
Ready-to-use
Software & Hardware
Data Acquisition,
Sensors, Transducers
LCD, RS232 Interfacing
Easy-to-use, easy prices.
For more info, contact us at
http://www.QPIC.com
email: info @qpic.com
(603) 643-8243

SAMPLE COPY! =~

ANTIQUE RADIO CLASSIFIED

Antique Radio’s Leading
Monthly Magazine
Articles — Classifieds ~ Ads for Parts &
Services. Also: Ham Equip. — Books —
Telegraph - 40’s, 50’'s & 60’s Radios —
Early TV — Auction Reports & more...

1-Year: $38.95 ($55.95 by 1st Class)
6-Month Trial - $19.95. Foreign - Write.

== A.R.C.,P.O.Box802-G19 .
- Carlisle, MA 01741

Call: 508-371-0512 — Fax: 508-371-7129

Web: www.antiqueradio.com

NEW BOARDMAKER

SCHEMATIC and PCB CAD

For IBM PC and
compatibles
BOARDMAKER

Entry Level — Only $95
Easy to use

Dot matrix, laser, plotter

Advanced — $395
Accepts netlists
Design rule checking
Board Capture — $395
Full feature schematic
capture

Board Router — $200
Gridless autorouter

ATHENS, OHIO 45701
(614) 592-1810

Free Demo

7840 ANGEL RIDGE ROAD

Visa & MasterCard Accepted

Quick PIC

MicroBoards
Prefab, PIC-based, tiny,
low power, industrial,
building block solutions to
Data Acquisition,
Sensors, Interfacing,
Data Logging
Process Control
Time/ Rate Measurement
Connect to each other
and the outside with
high speed RS232/485
cost effective and easy-to use
Many applications can be put

gether in less that 20 minutes.

EQUIPMENT FOR SALE

ELECTRONIC TEST

EXT 330

Hewlett-Packard ...........coouersnee

Other Manufacturers .
MEASURE & INSPECT .......
VIDEO PRODUCTS
SCIENTIFIC & LAB .
LASERS ...
POWER SUPPLIES
COBWEB CORNER

MFG
COMPLETE INDEX EXT 300
To obtain information via FAX: A) Have your fax
number ready. B) Dial 1-800-547-4636. C)
Request above Extension Numbers.

DEXIS CORPORATION
(612) 944-7670 FAX (612) 942-9712
9749 HAMILTON ROAD
EDEN PRARIE, MN 55344

Down load “Photomicrography a primmer”
and view the catalogue
at www.seabirdt.com

ﬁﬁrz{ Technical (415) 367-8320

3580 Haven Ave. Redwood City
Calif, 94063 Fax (415)365-5845

IS 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 available 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 sub-
scribers only section, and will remain free and available to

current subscribers only.

The files are in 8-1/2 x 11 format, so they will print out and
fit nicely into your reference binder.

http://www.nutsvolts.com

CCTV SPECIALS '
Panasonic WV-BP114 Panasonic Al
1/3'B/WCCDCamera

0ilxe@n2
380

G-RT600
40HourReal Time VCR

t':n“'s;’.".; “"““»..m"""m 729

Active Matrix4* ColovLCD
-
jhtweight for easy mounting
9 vdc * Built-is nauﬂm je viewing angle

b P $239

Panasonic Color Cameras
from $345 « Board Cams
from $125 « Quad Splitters

DETECTION
DYNAMICS

4700 Loyola Lane, Suite 119 Austm Texas78723
(512) 345-8401 » FAX 926-0940
CCTV CATALOG $5.00 - REFUND W/PURCHASE

CUT COSTS!

MANUFACTURING FACILITIES
* PCBs (Mfg./Design/Prototype)
* SHEET METAL
(Cabinets/Brackets)
* SILK SCREEN PRINTING
* INJECTION MOLDING
* MOLD MANUFACTURE
* ALUMINUM EXTRUSION
ENHANCE YOUR PRODUCT WITH
CUSTOM CASE/PRINTING.
Very competitive pricing.
USA Office: V&V Mach. & Equipment, Inc.
Ph: (713) 397-8101, Fax: (713) 397-6220.
Mexico Plant: Marketing Tech.
Ph: 011 (525) 361-3351, Fax: 011 (525) 361-5996.

CONTROL - MEASURE - INPUT

MODEL 40-$109

+ RS-232 interface

« 28 lines digital I/0

« Eight analog inputs
+ PWM output

+ Three stepper ports

MODEL 100-$279

+ 12-bit 100KHz A/D - Four analog outputs
+ Thre nters - 24 digital I/O

PRAIRIE DIGITAL, INC.

920 SEVENTEENTH ST., INDUSTRIAL PARK
PRAIRIE DU SAC, WI 53578
TEL: (608) 643-8599 - FAX: (608) 643-6754

CELLULAR PHONE
SURPLUS
SALE

as low as

*39

Thousands of phones, both digital and ana-
log. All major brand names. All current
models. Like: Motorola, Nokia, Erickson,
and many more for below wholesale cost.
Accessories. Unbelievably low prices.
Quantity discount.

PAN OCEAN CELLULAR WHOLESALE
1-800-328-7120
954-731-7120
FAx 954-730-3326

27C1024
28F010
28F020
28F040
8749H
8748H

8741
G 8742 PROCESSOR
27C512-90 27CO10 8744

1)(1 SOJ-DIP ZIP
62256 1X4 SOJ-DIP ZIP
6116 4X1 S0J ZIP
2016 256X4 SOJ-DIP ZIP 8284
Many more parts in stock. Call us for all those hard-to-find ICs
and this month’s special. Also memory for all PCs & laser printers.

TEL: (818) 774-9444 - FAX: (818) 774-0822

WE BUY EXCESS INVENTORY

HIGH PERFORMANCE ULTRA-MINIATURE
PINHOLE LENS CAMERA W/ AUDIO

30mm x 30 mm x 14 mm «Camera comes
complete with tors and power
supply ¢ Includes 5.5mm wide angle
pinhole lens *Can be easily mounted
behind a Yi¢" hole for any custom or covert
applications. ONLY..$105%
Surveillance Catalog $5 ®

SPY OUTLET
2468 Niagara Falls Bivd

Tonawanda NY 14150
(716) 695-8660 Fax (716) 695-7380

EL@CT&ON[C
HANDYMAN
Prototyping, assembly,
repairing, PLD designing,
micro programming,
retrofitting obsolete
systems and components,
CAD services, data capture,
test fixture design
and construction.

TURNER ELECTRONICS

(714) 489-9800

Notch Filters

Pre-owned softwar
oR

8,
s,
RS

[ e ]

Assembled Filter Kits
1 to 2 $30each 1 to 2 $20 each
3 to 9 $25each 3 to 9 $15 each
10to 49 § 16 each 10t020 S 9each

50 or more § 14 each 21 or more § 7 each

WO IANIJA) MMM &

Video Media
P.O. Box 93/6025
Margate, FI. 33093-6025
(954)-752-9202 Fax (954)-340-5201




HS—232 Networ‘kable Control Electr‘omcs

Specializing In
World Control

NEW: RS-232 programmable 240x84 Graphic Display Module. Up-
load your BMP/GIF Image Files at 8600/19.2/38.4/115.2K Baud. Com-
plete Support for 30x8 and 40x8 Text. Documentation and QBasic
Software Gets You Running FAST!l Counts as 2 Devices on the
NCD RS-232 Networ‘k Comblne up to 8 GDSPs on a Single Serial

=) $9S $ loaded,

Dc Mocor Controller 9 12 Volt
Operation for Motors Up to 4
Amps. Forward/Reverse 64
Speeds. With Infrared Receiver
NCD-M‘I Kit $89 Asm $149 )

Audio/Video Switcher: 8 Inputs,
2 Outputs, Infrared Controllable,
Routes Any Input to Any Out-]
put. 12-18 volt DC operation
For Line-Level Signal Switching
(AVSS Kit $89 Asm $139

Required when Driving Several Dev

IC

es from a Single RS-232 Port.

Infrared Transceiver for Remote)
RS-232 Communication with 16
NCD IR Controllable Devices.
¢ Send/Receive at 1200 Baud.
g4 Requires 12 volts DC.
IRTR Kit $24 Asm $39

J

",

Serial Boosten Gives your RS-232)

Port the Power It Needs to Drive

16 NCD Devices. Also Accepts

0O.C. RS-232 Generated by De-

vices Sending Data to Cornputen,
“RSB Kit $12 Asm $24

Digital

Combine up to 16 Devices in ANY Com-

bination to a single RS-232 Serial Port.

; Includes Software in QBasic for PCs.

e 24 Mac/Amiga Drivers Available soon.

Dual 8-Bit Analog Inputs, 3 Pro-

%Z?\'ﬁoﬂjlagsﬁp;::é dpr:f:: Orders and Inquiries: Contact Ryan Sheldon
: (404) 244-2432 FAX: (417) 846-B302

surement. Optoisolated and
):.//members.aol.com/ncdcat/index.htmi

fully RS-232 Networkable.
(NCD-ADS Kit $34, Asm $49. } NCD, Box 384, Osceola, MO 684776

4 From Your PC,
{ Mac, or Amiga.

Tachometer
Dual
8-Bit A/D
Requires $12
RSB Booster

National| <
Control

NCD Devices

Mix With Other|

Mix With Other
NCD Devices
Controllable

16
IR

Quad Relay Driver, includes 4
LED Status Lights. 12V Opera-
tion. With 5/10 Amp Omron Re-
lays. Optoisolated RS-232 Input.|
R4S (5A] Kit $58 Asm $99
\F410 (10A) Kit $89 Asm $109)

8- Helay Dmver |ncludes 8 LED
Status Lights. 12V Operation.
Includes Infrared Receiver
\With Omron Mechanical Relays.
R85 (5A) Kit $89 Asm $139

\R810 [10A] Kit $108 Asm $159)

Write in 112 on Reader Service Card.

[ ROBOTICS cont. ]

ROBOTS WANTED: Dead or alive, whole or
parts. HeathKit (HERO JR, HERO 1, HERO
2000, or Arm Trainer), Androbots (Topo, Bob,
Fred, and Androman), RB5X, Gemini,
Omnibots, Rhino, Smart Rabbit, Robie Sr.,
MAXX STEELE, etc. Also looking for robot
options, books, and literature. Will pay cash.
Please E-Mail: rdoerr@bizserve.com Call
810-777-1313 or write to: Robert Doerr,
26308 Cubberness, St. Clair Shores, MI
48081.

MICROMOUSE ROBOT, can be used for line
tracking, mazes, etc. Everything you need to
build your own robot. Includes a Counterfeit
Basic Stamp with example code. $95 com-
plete. Add $7.50 S&H USA. IL residents add
6.25%. VISA, MasterCard, Tel: 309-382-1816
Fax: 309-382-1254 Web: www.lynxmotion.
com Free catalog with more robots.

HEXAPOD ROBOT, walks forward, reverse
turns left and right. Comes with everything to
build your own robot. Includes a counterfeit
Basic Stamp with example code. $150 com-
plete. Add $7.50 S&H USA. IL residents add
6.25%. VISA, MasterCard. Tel: 309-382-1816
Fax: 309-382-1254 Web: www.lynxmotion.
com Free catalog with more robots

PLANS/KITS/SCHEMATICS

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

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.

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. www.panaxis.com

HEATH COMPANY is selling photocopies of
most Heathkit manuals. Only authorized
source for copyright manuals. Phone: 616-
925-5899, 8-4 ET.

LONGWAVE KITS AND PRODUCTS.
Including 1750 meter license-free equipment.
Catalog $1. CURRY COMMUNICATIONS,
BOX 1884, Burbank, CA 91507-1884. WEB:
http://www.fix.net/~jparker/currycom.htm

UNLIMITED UNDERGROUND ELECTRON-
ICS plans/kits, schematics, parts, assem-
blies, EMP, lasers, plasma, rail guns, elec-
tronic weapons, alternative energy, etc. High
energy plasma generator kit $45, plans $5.
Uitrahigh energy plasma generator kit $75,
plans $7. High power EMP generator kit $140
+ $15 S/H, plans $10. 12" arc generator kit
$40 + $4 S/H, plans $3. Tesla earthquake
machine, plans $8. Feasible atomic bombs,
plans $10. For orders or catalog send SASE
to: 1839-D West Vistaway #515, Vista, CA
92083. Http://www2.incom.net/ninteach/ 619-
903-3991/VM. E-Mail: ninteach @incom.net

QUALITY KITS. Electronic project kits for
assembly. Please call for free catalog 1-888-
GO-4-KITS, or check out www.gkits.com

GENERATOR FOR COLLOIDAL SILVER.
Build your own generator and save. Generate
your own otherwise expensive electrolytic:
your own colloidals. Check or MO. Kit $49,
assembled $59. Information only LSASE.
P&A, Box 565, Adair, OK 74330-0565.

<A
P

BUILD A radar jammer out of your old radar
detector. No electronic knowledge needed.
Call 24 hr. for easy step-by-step plans.
“GUARANTEED.” New from “Image Master
Publishing” 1-800-295-0953. Only $9.95,
$2.50 S&H.

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

- CONVERTERS » CONVERTERS « CONVERTERS

.

E JElRﬂI.D DRX-3-105
61 Channel, Fine Tuning
Factory Refurbished
Single: $45.00

o 54:$39.00

o 10+:$3500
E |

JERROLD STARCOM

80 July 1997/Nuts & Volts Magazine

PANASONIC 550MHz

\
Bm“::\‘

Single $69.00
10+ $62 Modes 199 4
20+ $§59
Call Re: Models 145 & 175

34 East Main St.
Smithtown, NY 11787
l~800-322-9690

UNIVERSAL REMOTES!
REPLACEMENT REMOTES!
$5.00 & up

Remote, Batteries & Coax Cable Always Included

7‘- CALL ss / wssromeounmemcowmm,swrmsvenmmumcwnsnmmmsmwsmv

Write in 151 on Reader Service Card.

1-800-322-9690

CONVERTERS  CONVERTERS - CONVERTERS

REGAL CR-83

83 Channel - Parental Lock—Out
More! Factory Refurbished
Single: $55.00

5+: $49.00

10+: $45.00

CALL NOW!

SYILYIANOI - SYILYIANOI - SYILYIANOI



S AN E! A
Star’Iac

et  MOTOROLA (ncludes il EES
Your Old Copy Cat

NOYY..

5, MITSUBISHI/DIAMONDTEL' 6. SONY (H:
7. PANASONIC! AII units come with a 5y

ALSO AVAILABLE..
7-WAY Copy Cat with EE3 for

ONLY $995+! For a complete catalog of available
items, visit us on the Web at www.celltec.com ..o cunes

ORDER TODAY

7T-Way Starac
ONLY S1395!

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
OFALETTERSUITE OR USE A P.O. BOX. You are invited to call or visit us at 2170 Roswell Road, Marietta (Atlanta) GA. 30062. Purchas

of any product agrees to comply with all local, state and federal laws mclud ng all FCC rules and regulations. All products are sold solely for
EDUCATIONAL PURPOSES ONLY. VISIT US ON THE WEB http://www.celltec.com NO GEORGIA SALES..

CALL US TODAY AT 7709738474 or e-mail ctg@mindspring.com
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PRIME ELECTRONIC COMPONENTS, INC.

150 West Industry Court, Deer Park, NY 11729

CHECK OUT OUR WEB SITE @ www.primelec.com
516-254-0101 « FAX 516-242-8995 « 1-800-707-8160 (ORDERS ONLY)

EPROM & CPU/MPUs SOCKET PULLS
Math-Coproccessor & CPU

.. 91995
..51995 8749,

087-1 ...

g

BRLLLe
IESISSE

R

L;wo
L2a88Zeetanrag

SREERRRE88383

MC68881RC20 .
MC68882RC25 .

B888RE8888888:

USED MICROSOFT PS/2 MOUSE
(New Style Contoured Type)
Used Microsoft PS/2 mouse, from older upgraded computer
systems. All test with 30-day warrani
Used MS PS/2 Mouse . ...514.95 EQ.

WALL PLUG WALL ADAPTERS
Input: 117 Vac 50/60 Hz. Outputs Available.

9Vdc 200Ma

NEW INTEL N80287XLT
MATH CO-PROCESSOR

New retail box Intel math co-processor comes complete
with used guide, utility and diagnostic software. Great
price on a hard-to-find part for 286 laptops. (Chip package
44 pin PLCC.)

N8O287XLT $19.95 Ea.

NEW 16-BIT 256K ISA VGA CARDS
Designed for the PC-XT/PC-AT & compatibles, this is a
basic low cost VGA video card. 256K DRAM with chips &
technology 82C451. Full backward compatibility with
EGA, CGA, MDA, and Hercules modes. Card fype: ISA
16-bit. Model # VGA 300 (VGA Card).............. $19.95 Ea.

9.5vac 750Ma...

NEW CYRIX FASMATH COPROCESSOR
CX-83D87-33-GP

PULLED 1 MEG X 9 70NS/80NS
30 PIN SIMM MODULES
Pulled and tested 1 Meg x 9 70ns/80ns SIMM memory
module. Great for upgrading older machines for
Windows 95. (Mixed Manufacture & Third party fypes.)
30-Day Guarantee.

New retail box Intel math co-processor comes complete with
used guide, utility and diagnostic software. Great price and
easy installation on upgradable systems. (Chip package 169
PETPCAC), ABDABTSX L......... o pissitninoisionsissasessasvess $24.95 EQ.

Niscan/GS Plus $39.95 Ea

USED 1.44 MEG FLOPPY DISK DRIVE

Pulled from working equipment 1.44 Meg. 3.5" in

§-1/4" mounting bracket. 30 day guarantee. 5-1/4" haif
height off-white color face plate. Interface: 34 pin & 4 pin
power. SOy MP-FIZW-70D .......cccccccoocemmmerenen $19.95 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 fype memory. (ISA BUS TYPE.) Core Logic Chip:
WD90C31-25-00-02. Resolution/Color: 640x480/256C,
800x600/256C, 1024x768/256C, 1024x1024/16C. Note: Software
drivers included with board. Windows 3.1, VESA, Autocad, efc.
TONAY SVGAE-A0B5 1.kl s iosasisnssmusssrsensnssons $29.95 Ea.

Requires one lithium coin battery (BR2325/CR2325).
Note: Battery not included.

Fujitsu (512K SRAM PCMCIA) $29.95 EQ.

New Cyrix FasMath coprocessors for 80386DX16-33 systems. 1 MEGX9-7! MM iD) .
be Cleaned & Erased). *Note: Speed selec- 12Vdc 100Ma This FPU unit is used in place of Infel’s 80387DX16-33 part. 1 Mﬁgxg_,g §$ gMM S $g
12Vdc 200Ma Originally priced at $100.00, a steal $10.95. Case: 68 pin grid 1 MEGX9-70 30P SIMM (3 chi )'
12Vdc 500Ma aray. oL
‘ 12Vdc 600Ma 1 MEGX9-80 30P SIMM (9 chip).
. $0.65 i 12Vdo 800Ma Cytix CX-BIDB7-33-GP. 5 ioesvsiarsiusnisssvosssssssssseipa $10.95 Ea. 1 MEGX8-80 30P SIMM (8 chip).
.$0.75 Quantity 1 MEGX8-10 30P SIMM (8 chip) .
.$0.95 Pricin 12Vac 830M » ot At
5098 Avolobe  14veic 500M USED 80 MEG 3.5 NEW TEAC 1.44 MEG 3.5”
s 14vdc 700Ma SCSI HARD DISK DRIVE FLOPPY DISK DRIVE
23 1. :
A 1Vl 20 Pulled from working equipment. 80 Meg SCSI Quantum P/N | New Standard 1.44 Meg 3.5" fioppy disk dirive.
NEW ADAPTEC AHA-1540CF ISA SCSI ProDrive 80S. 30-day guarantee. 3-1/2°, 1/3 Height (1-5/8"). Monufac_tured by Tz_acc, Model iFD-235HG_. Fcce_ plate
CONTROLLER CARD Interface: SCSI/2, 50 pin. color: Beige. 34 pin interface connector with 4 pin
power. FD-235HG Teac 1.44M.............cccceurvvenns $32.95 Ea.
WITH EZ-SCSI V 2.0 SOFTWARE Suantum 8055CH $3495€a.
; NEW EXTERNAL 3-1/2" 720K
Adaptec 1540CF SCSI-2 ISA card with extemal high density NEW SQUARE EQUIPMENT F. NS FLOPPY DISK DRIVE
SCSI-2 port (up to 7 devices). On board BIOS set-up and A
NEW ALPS 2.88 MEG 3.5” FLOPPY DISK | Giagnostics, jumperiess configuration. it comes with card, ;
DRIVE FOR 755 SERIES THINKPAD LAPTOP cable for two devices, manual, and software. Originally 115 Vac 3.1 or 4.7* 2
New 2.88 Meg 3.5 floppy diisk drive mfr. by Alps for IBM packages for NCR Corp. Note: No ﬂoppy suppon on this 12Vdc 3.1" or 4.7° i ) Made by Tandy for
Thinkpads 755 Series computers. This drive replaces the 1.44 model. Adaptec 1540CF KT .. .. §99.95 Ea. 12 Vdc 2-3/8"... e § L%rrlt(gnlz?gg:; C%r‘n ggé?é
Meg drive by transferring it into the original mounting bracket .5 /R \ wi
(5min) and it will be auto-detected when the computer s NEW NISCAN/ GS PLUS OCR/ 12Vde 2:5/5..., P \ for hook-up.
started. Supports 720K/ 1.44Meg/2.88Meg standards. 256 GRAY SCALE SCANNER \ ] Drive inside s a Teac Corp.
TP755/2.88 (IBM P/N 1619718) ......occoccrrrrrivns $49.95 Eq. Brand New True 256 Gray Scale Hand Scanner. NEW PANASONIC 360K \ r»cllgg?c m‘:»tgs FN-10-U.
MICROSOFT VISUAL FOXPRO PROGRAM | Sconwim: 421, Scon Langih 11 . 5 i ok T e M,
STANDARD EDITION ON CD-ROM Interface: 16 Bit high speed (ISA) card, 64K SRAM. System 5-1/4" half height Panasonic M# JU-455. Black face ondy Vot -t DI DS LT R = - =
Requirements: 286/386/486 PC Compatible plates only. NEW PCMCIA 10 MEG
New Microsoft Visual FoxPro database program Version 3.0. Full, not (16MH2). - JU-455 $9.95
upgrade version for Windows 3.1 (16 bif, but runs on Win5 aiso). A Available 16-Bit Interface siot. P/N: JU 95 Ea. FLASH MEMORY CARD
ull relational database development system. No manuals included. Windows 3.1, 4 Meg RAM, Made by Sundisk. (Read/Write 5VDC.) Works with any
all documentation online. 10 Meg of Available HD 512K PCMCIA SRAM CARD laptop or PDA with PCMCIA ATA Spec. interface &
Microsoft Visual FOXPTO V3.0 ......ccevuvuviuunnsssinns $29.95 Ea. space (Min.), . : . . software drivers. (**Software drives not included**)
Mouse or Other pointing New 512K PCMCIA SRAM card made by Fujitsu. Will work in (Note: 10 meg is uncompressed capacity) Platform
NEW INTEL A804875X Software Included: m’ge Publhor LE 3.1 (maging we?ﬂlﬁpﬁﬁ}%mﬂmg “pf;'»?&c/z“fﬁ 3 Compaipe HEN 00D 200X IBMITE 30, So0 il
PGA MATH CO-PROCESSOR SoftWoRe)] Perceive Personal 2.1, (OCR Software) OmNiGo, Zouns, ESC. 755, and others. contact Sundisk for your specific

model. Cards are Plug-Play Windows 95 compatible.
Sundiisk 408-562-0595 or www.sandisk.com

SDP5-10 SUNDISK.......coremeenenesmerssensrosnssssssssesens $199.95 EQ.

NEW COLORADO JUMBO 120

INTERNAL TAPE BACKUP DRIVE
New Colorado Jumbo 120 tape backup system has up
to 120MB capacity using data compression. Installs in
minutes connecting to most existing floppy controllers.
Includes powerful, easy-to-use Colorado backup for
DOS software program. Fits info 5-1/4" or 3-1/2" haif
height drive bays. QIC-40 compatible. Kit includes:
drive, cable, mounting screws, and all documentation.
Note: Tape not included.

NEW 300W BABY SWITCHING POWER SUPPLY
CSA RATED 110-220VA
Input voncge 1 10-220VAC 50Hz/60Hz UL & CSA Output
voltage: +12VDC @ 12 amp/-12VDC @ 0.5 amp; +5VDC @
30 amp/-5VDC @ 0.5 amp.
Model # Hipro HP-300PPFS

NEW 28.8/V.34 PCMCIA MODEM/FAX
MADE SIMPLE TECHNOLOGY

New 28.8/V.34 PCMCIA modem/FAX, cellular ready (MNP10-EC

& TX-CEL Protocol) with Fiash upgradeability to 33.6. Windows 95

Plug n’ Play, Hot swap capabiities. Bitware'Fax software

included.

Note: Separate purchase of connecting cable from Simple
Technology needed for cellular operation.

28.8 Communicator (Simple Tech.)...

...5129.95 EQ.

NEW INTEL PENTIUM 60/66 CPU
HEATSINK 12VDC FAN COMBO
New Pentium 60/66 heatsink 12vVDC fan combo for cooling the
older, hotter. CPUs. Low profile type with seven inch wires. Can be
used on other CPUs if you have the physical space..
Pentium 60/66 CPU COOIEN ........eooivremrurriinisenene $4.95 Ea.

NEW MITSUBISHI 1.2 MEG
5-1/4” FLOPPY DRIVE

5-1/4" Half Height Mitsumni. Model #MF504C-318MD.
Tan face plate only.

USED PULLED WORKING ASSORTED
HARD DRIVES 80MEG/120MEG/270MEG
Pulled from working equipment and guaranteed for 30
days. IDE & SCSI hard drives.
80Meg 3.5 Conner IDE M# CP300B4E ...
120Meg 3.5° Conner IDE M# CP30104E ..

NEW TEAC COMBO 700 TAPE BACKUP
AND FLOPPY DRIVE 1.44 3.5"

The Teac combo is a 3.5” floppy drive and QIC tape backup unit
buitt info 5.25" haif height frame. Great for systems with limited
drive bays. Tape backup unit ufiizes the PC's existing floppy
controller. Capacity: 680MB compressed/340MB uricompressed.
Tape Format: QIC-3010-MC. Data Trans. Rate: 0.5 & 1Mbps. Tape
Media: 3M MC3000XL (400 ft.). Software Incl.: Arcada Backup for
Windows 95, Windows 3.1 & DOS (1.44 Meg floppy). (Note: Back-
up tape or cabiles not included with drive.)

¥r AMATEUR / COMMERCIAL / AVIATION RADIO %
¥ LAPTOP COMPUTERS %% VIDEO CAMCORDERS ¥x
¥¢ CELLULAR & CORDLESS TELEPHONES Y%
¥ SEALED LEAD ACID ¥ PHOTOGRAPHY*
- 4 MEDICAL EQUIPMENT ‘ﬁ’ TESTING EQUIPMENT ) 4
: ' I

Phone [60] 831-3443 / Fax (608) 831-1082

E.H. Yost & Company 2211-D Parview Rd., Middleton, WI 53562

Jumbo 120 Tape BACKUP.........cccvuuumrruuessnrunssnnnans $49.95 EQ. Mitsubishi 1.2M FDAVE .........ccooueeremmsemrecrunnieissennes $24.95 Ea. 270Meg 3.5" Quantum SCSI M# Pro 275 ... FE-3101/700 COMIDO o cvneiisosiitusssosivisiorsissisinsinzs $69.99 Ea.
Write in 157 on Reader Service Card.
e
PARTS - PARTS - PARTS
65.8 mHz Saw Filters 100 pcs. - $2.40@ | 300 pcs. - $2.00@ | 600 pcs. - $1.75@

18 Pin IC Sockets

500 pcs. - $.09@

1,000 pcs. - $.07@

5,000 pcs. - $.05@

18VAC, 300mA, Wall
Transformers (Perfect for Stealth Units)

50 pcs. - $3.00@

100 pcs. - $2.50@

250 pcs. - $2.00@

4 Mhz Resonators, 3 pins

100 pcs. - $.50@

500 pcs. - $.45@

1,000 pcs. - $.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 pcs. - $.55@

1,000 pcs. - $.49@

Micro-Chip Pic-16C54RC

100 pcs. - $2.10@

250 pes. - $1.95@

500 pcs. - $1.85@

Micro-Chip Pic-16C56RC 100 pes. - $2.30@ | 250 pcs. - $2.25@ |500 pcs. - $2.15@

CURICE et Tiotes E-Mail: sales@capital-elec.com
O Web: http://www.capital-elec.com

Phone: (515) 847-3888

Fax:  (515) 847-3889 303 Sherman Street leaiun

BBS: (515) 847-3890 Ackley, Iowa 50601
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2.4 GHZ VIDEO/AUDIO

TRANSMITTER/RECEIVER
4 Channels, 300 Foot Range,

‘ ‘ Cables and AC Adapter Included

2.4 GHz V‘deo/Audlo $1 so
Transmitter/Receiver w/Remote & IR Control Option $225
2.4 GHz Spread Spectrum Radio Modem Available

DBS 14” Antenna and Downconverter $175
Color CCD Camera $175

ALJON TECHNOLOGIES, INC.

3892 Del Amo Blvd. #703, Torrance, CA 90503

11 (800) 600-4974

Web page: http://aljontech.com
Major Credit Cards Accepted

Write In 73 on Reader Service Card.

PANASONIG

10 PC 20 PC
$63- $61-

50 PC

TZPC1453G2 $59-

“Top of the line converter” featuring sleep timer, parental lock,
standard/HRC switchable, last channel recall, favorite channel
memory, and 83 channel capable.

TZPC1003 $49- $44- $42-

One of our best selling converters featuring sleep timer,
parental lock, last channel recall, favorite channel memory, and

[ PLANS - KITS - SCHEMATICS cont. |

TEST EQUIPMENT kits. If you liked Heathkit,
you will love Technology Systems, 4
Prospect Pl., Torrington, CT 06790.

BROADCAST FARTHER! 75-110MHz ampli-
fier connects to stereo transmitters. Produces
2-15 watts. Requires 50-150mW drive.
Complete plans with part source and antenna
information only $14 + $2 S&H. Progressive
Concepts, PO Box 586, Streamwood, IL
60107. 630-736-9822.

AWESOME KITS: Voice changers, levitators,
lasers, gas sensors, and more! Catalog $1.
LNS Technologies, 20993 Foothill Blvd.,
Suite 307R, Hayward, CA 94541 www. cenet.
com/~Instech

= ko
L

_ll e ['-—I Ir
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.

MANUALS/SCHEMATICS WANTED

TELEVISION CAMERA, Telemation Inc.
Model TMC 2100. Charles Stone, 1018 S. 6th
Ave., St. Charles, IL 60174. 630-584-6613.

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

WANTED: TEST EQUIPMENT SERVICE
MANUALS! And catalogs, for HP, Tektronix,
Fluke, etc. Pepper Systems, 214-353-0257;
214-902-9511 FAX.

MISC. ELECTRONICS FOR SALE

HTTP://WWW.LABX.COM/AMSL.HTM
HOSTS HUGE LIST OF IN-STOCK, USED
ELECTRONIC TEST, LABORATORY, AVIA-
TION & MANY OTHER INTERESTING
ITEMS. AMSL, 802-254-9459, FAX 802-257-
4862.

g

SOLAR KING’S many millions of dollars of
solar panels in stock. Solar panels: credit
card solar panel, 6V 30mA. Flexible plastic
panel add more panels for other voltages &
amps, $4.95 ea., $45/10, $210/50, $400/100.
12°x6"” 15V @ .125A, 1.5W $15.95, $140/10,
$1,200/100, $9,000/1,000. 6"x6” 7.2V @
.065A, .75W $6.95, $59/10, $500/100,
$3,990/1,000. Wholesale, retail, mail order.
Material running low. New solar material
coming in all the time. Many other solar items
available. On the web: WWW.BNFE.COM
BNFE, Rte. 1S, Peabody, MA 01960. V508-
536-2000, F508-536-7400. In our 33rd year.

'_;:s.; 7..:,‘}
000l

000,
PS-11A s~
o O ©O

vanss rowm somy (O

e

ot
vouraae
oant

1eii] 1ot

EXPERIMENTER’S DELUXE POWER SUP-
PLY. 0-20 VOLTS DC OUTPUT, coarse/fine
adjust. DUAL RANGE CURRENT LIMIT, 0-
200 milliamps, 0-2 amps. SEPARATE .6”
LCD READOUTS; 0-19.9 volts, 0-199 mA
and 0-1.99 amps. VOLTMETER has selector
switch and external input jack for trou-
bleshooting. For brochure, send SASE to
Boling Engineering Associates, PO Box
462535, Garland TX 75042-2535 or call 972-
276-5073.

80 channel capability.
TZPC175DG2

$89-

$85- $82-

Our “Top of the line” converter with volume control. Featuring
sleep timer standard/HRC switchable, parental lock, last
channel recall, favorite channel memory, and 83 channel

capable.

MILITARY TRANSISTORS & DIODES &
INTEGRATED CIRCUITS WANTED. ELEC-
TRONIC MATERIAL INDUSTRIES 818-769-
1002, FAX 818-769-1084.

HIGH QUALITY TOOLS AND STAINLESS
STEEL HARDWARE. European and
American screwdrivers, nutdrivers, pliers, hex
keys, balldrivers, and much more! Wiha,
Bondhus, and Knipex! Stainless cap screws,
machine screws, nuts, washers, U-bolts, and
eyes. Free catalog. Robert Mink Import-
Export, Box 6437V, Fair Haven, NJ 07704.
Telephone or fax 732-758-8388.

ELECTRONIC ASSEMBLY MACHINERY.
We buy and sell assembly machinery includ-
ing solder machines and board cleaners,
insertion machines and lead formers. Petlock
Inc., Rialto, CA. 909-877-8900, FAX 909-877-
8902.

NUCLEAR ELECTRONICS (NIM, CAMAC),
PMTs, optics, high vacuum, and high voltage
components and equipment. Guaranteed
quality at reasonable cost. For catalog, con-
tact: OE Technologies, Box 703, La Madera,
NM 87539. Ph: 505-583-2482, Fax: 505-583-
9190, E-Mail: oetech@newmexico.com

Yy

L

cE
6:.

Yes, we can help with all your cable needs

QUALITY PRICES
QQUALITY SERVICE
QQUALITY PRODUCTS

1-800-394-3043

9am-5pm M-S - Same Day Shipping
1 FULL YEAR GUARANTEE

CALL TODAY!.....

Nuts & Volts Magazine/July 1997 83



VisiTt OurR WEB PAGE DAILY FOR SPECIALS & MORE INFO. ON THESE ITEMS

HTTP://WWW.ALLELEC.COM
H P c olorado T 1000 SERDpier Pan:ts 16 Bit Sound Card we\'e 128
Up 10 400 MB Uncompressed/ | SCSI Accessories . b foc i 5.1
800 MB Compressed (2:1) Surp}us Electrqmcs Cifthpatiblé w/SoundBlastes
$59.001nternal Qty.DiscountsAvailable & SoundBlaster Pro
$79.00 With one Tape Cartridge | COvern & EducPOs IDE
These are refurbished in-house and accepted $35.00
carry a 90 Day Warranty Applell/ Mac/ IBM .

Flip phone

battery,leatha

case & cig.
lighter
adapter

BRIEFCASES FOR PORTABLE COMPUTERS

OFFICE
*Fully Padded(most models)
ePadded Shoulder Strap
*Water Resistant
*Compartments for everything
a portable office requires

Call for Dealer Price

THE OFFICE AWAY FROM THE

From &
9 &5 .
Used 360K 5.25” HH Drive ......$7.00
to  ||Refurb. 1.2 Meg5.25" HH.....$10.00
$29 ||Refurb.720K3.5” Drive.......... $10.00

$19
to
$45.00

All SCSI Cases
have 2 50 Pin
Centronics con-
nectors and 30WattP/S Open Face has
RCA's for CD Audio
1 FH or 2 HH Floppy Drives w/ P/S$19.00
1 HH 5.25” SCSI (Open Face)....$35.00

1 HH 5.25” or 3.5” SCSI

(Closad Face).......o o nidiaininn. ol $29.00
135” SCSIHD

(EunchiBox Portable).....sssion $19.00

2 CD’s or SyQuest Side by Side ..$45.00
2HH or a Full Height SCSI Case .$45.00

RAM Chips

$27.00
$19.00

1 meg x9-10....
1 meg x9-80
256k SIMMS (80or 70ns).

Monthly Special

SlimLine Case

Includes SVGA Monitor i
w/16megs of RAM Intel P75 (pulls) ..... ...$55.00
120meg. Hard Drive Intel P90 (pulls) .. ...$69.00
1.4 Floppy Drive intel 486 SX-39 .. 3700
NEW Keyboard & Mouse }nte} g§-s ..... $7.00
i tel DX-33 ..... 12.00
(All other Items are refurbishedand I: ':l 55 DX5 g
carry a 90 day warranty Intel 486 DX/2-66 $35.00
Monitor Models may vary) AMD 4865X/2-66 s};ﬁ

$299 ;

2x External NEC.............. $59.00
2x Internal NEC

4x External Toshiba........ $85.00
4x Internal Toshiba.........$59.00

Apple CD 600 Ext. ......... $89.00
Apple CD 600i Internal. .$65.00

Monitors

10” Open Frame VGA

10” Open Frame VGA Color Monitor..$149.00
Open frame composite 9”. B&W Monitor
assembl . Build your own monitor....$19.00
Secunty Monitor. “Box” type w1th
75 Q input.
mgosﬂe "Box" type cabinet. Gree'l
ood for secunty monitor. Input
for 75Q (standard) or High imped-
ance$35.00

Color - bl:hnh:l\hsmﬁalefcr&)ui-
umn textbut can beused for computer games,
Nintendo, as a video monitor. Some have sound

Kensington Auto Adapter
(For PowerBook 100-180)
External Video Adapter Cab)

(Not for 100, 14001 170) .....c.ccovcrmsvssmsssnsssssssenennn $12.00
Kensington ADB 10-Keypad

(good with any MAC) $19.00
Asante Micro SCSI/EN Ethernet Adapter

for Power Book $49.00

Grab Bag! Name Brand 8 Pin Phone Net Connectors
$395ea. or5 for. $15.00
Powerbook 100-180Series Replacement AC Adapter

(Apple Brand) $24.00
Apple Plaintalk or Standard Microphone
(Power Macs Req. Plaintalk)...........c.cccumemmmesrossrrs $9.00

Level 2 256K Cache (for PPC 6100, 7100, 8100) .$19.00

There is a $25 Minimum order for Mail Orders.
All prices and availability are subject to change without notice.

Mini Tower 145 Watts.
Mini/Mid Tower 200W ...
XT Power Supply 150W ..
Remote wired w/Side Sw

AT Power Supply. 200W

PC Cards & Accessones

9 Pin Serial N $5.95
PS2 HP/Logitech M $9.00
MicroSoft InPort Bus MouseCard & Mouse $12.95

CCAYEGA Video Card ...........cuumcisssdimsssoppasiorent $19.00
VLB I/0O Card $12.95
VGAVLB Card L Meg: oos o aniimans $19.95
VGA VLB Card 1 Meg upgradable to 2meg....$25.00
AT MFM HD Only Controller........ccccuusrreenee $9.95
AT 2 Meg Mem. Exp Card w/2 Meg...............$19.00

RAM Sack III AT/386 up to 8 Meg card (0K) $19.95

AT Floppy, Serial & Par Controller .................... $9.95
Super 1/0 IDE, Floppy, 2 Serial, 1 Parallel.....$14.95
AT MFM HD & Floppy Control. e

Full Length CGA w/RCA out......

101 XT/AT Keyboard(Refurb.)

101 AT Keyboard (NEW)....cccecuueueruennnan R

Slot Expanders (3,4 or 5 Slot, for slim type PC cases)
Installs in single slot and rises vertically ...........$9.95
XT Motherboard $9.95

AT Motherboard w/1024K
50Watt DC/AC Power Inverter ..
Flip Phone Accessory Kit..............

Phone Order Hours 9AM -

COMPUTER CIRCULATION CENTER, Inc.

DBA:Alltech Electronics Co

Fa 760/724-8808
School & Government POs Accepted!
: 5:30PM Mon- Fri

=

S 1401 El Camino Real. Oceanside - 760/721-0093
We buy surplus & unwanted computer inventory
as well as scrap electronics related inventory.

Phone Orders
760/724-2404

http://www allelec.com

3 Southern California Locations!
World Wide Web http://www.allelec.com
1300 E. Edinger.
2018 W. Lomita BLVD. Lomita - 310/539-2260

Santa Ana - 714/543-5011

mwaa?zs%s--‘ﬁ-m-mtmd\-p m-ylhgg/wmmhvummmry "ALL Returns must have an RMA ¥, call before shipping back t 1. * No Returns without an invaice. am& Fh\dh\;d\xgamnm-mﬁ-\m

g charge, applies to pr

problems. Schodl & University Purchase Orders accepted, others an AOC only. * Prices and availability subject to change at anytime without any notification



WE CARRY A COMPLETE LINE
OF:CABLE ACCESSORIES AND

MAGNETIC SECURITY TOOLS.
*%* FOR MOST CONVERTERS#*%*

NOTICE: WE DO NO RVIC
OR SELL DESCRAMBLERS ,
CONVERTERS , SATELLITE

EQUIPMENT OR ANY KIND OF
DECODING DEVICES !!!

WER'E OPEN MON-FRI 8AM-7PM SAT 10AM-2PM
VISIT OUR WEB SITE & SEE OUR CATALOG ON
THE INTERNET HTTP:/WWW.800-GOCABLE.COM

71 7-620-4363 FOR CATALOG & TECH SUPPORT,

( FOR ORDERS ONL Y)

[ MISC. ELECTRONICS FOR SALE cont. |

CLOSEOUT ITEMS/BNF, alarm indicator kit
2 LEDs, steady, blinking $2, $10/6, wind
speed indicator kit $5, $13/3. Jacob’s Ladder
25K voltage kit $19, $55/3. Fan/motor speed
control $3, $10/4, 2 1/2"ID 1 1/2"D. Solder pot
$3, $13/3. Voice/sound activated switch
modu. $1. Components by the foot asst'ed,
$1/10°, 500 pts, 2 speed sw. motor/lamp con-
trol $1/2, 12/$5. Mallory Sonalert SC628
$3.50, $16/5. Security keylock switch, w/2
keys $3/2. On the web: WWW.BNFE.COM
BNFE, Rte. 1S, Peabody, MA 01960, V508-
536-2000, F508-536-7400. In our 33rd year.

RADAR GUNS: MPH Industries, model K-55.
Displays your speed & target speed. Comes
wi/case & instructions. Only $300. 1-800-539-
2859.

BRUNING 748 BLUEPRINT MACHINES two
units in good condition with stands, make
offer 1-800-633-9788.

SOLAR-POWERED FAN HAT. Baseball type
hat with solar powered fan. Great for sports
fans, golfers, etc. Available in red or blue.
$19 plus $2.00 shipping. CA residents add
7.75% sales tax. Visa/MC/Disc/Amex OK.
H.T. Orr Computer Supplies, 249 Juanita
Way, Placentia, CA 92670. 714-528-9822, 1-
800-377-2023, FAX 714-993-6216.

NEW: PHANTOM, POLICE LASER/RADAR
JAMMER & DETECTOR: No more tickets or
manufacturer pays them! Guaranteed lowest
prices. Free brochures. 30-day money back
guarantee, 3-yr. warranty. Visa/MC/COD.
Kortesis Marketing, order 303-548-3995, FAX
or messages 303-699-6660.

DISTRIBUTOR INVENTORY: Wire: 18 ga. 1
pr. teflon w/shield .05’ (2,500’ reel), 20 ga. 1
cond. Teflon white .06’ (1,000’), 22 ga. 1
cond. Teflon white .05’ (1,000’). 34 cond. 28
ga. flat ribbon cable .050” spacing
$14.95/100'. Power supplies: Lambda, regu-
lated 110-220V in: 6V DC 5A out or 12V DC
1.6A out, $20 ea. Stocking: receiving tubes,
semiconductors, amp connectors, plus much
more. Frt. pd. $250. Order: Visa & MC. C&H
Distributing, 215 S. George St., York, PA
17403. 717-843-7881/Fax 717-843-3875.

POOR RECEPTION on your AM radio? Our
signal booster will help. Guaranteed! Send $4
for info (refundable with order). Fala
Electronics-3, POB 1376, Milwaukee, WI
53201-1376.

Write in 152 on Reader Service Card.

MISCELLANEOUS ELECTRONICS FOR
SALE. Wave solder machine. 18” computer-
ized, foam fluxer, fire alarm, data loggers, air
knives, etc. asking $6,500. So. Cal. location
760-632-9775.

SOLDER POT 9"x9" $69.95 casting only
heaters available cheap! 417-667-4477.

ANAHEIM WIRE PRODUCTS. DISTRIBU-
TOR OF ELECTRICAL WIRE AND CABLE
since 1973. Items available from our stock:
Hook up wire, Automotive primary wire, GXL,
SXL, Plenum cable, Teflon wire, Multi-con-
ductor cable, Irradiated PVC, SO-CORD, Mil-
Spec wire, Building wire, Welding cable,
Battery cable, Telephone wire, Shrink tubing,
Cable ties, Connectors. If interested, please
call 1-800-626-7540, FAX: 714-771-5043.
Visa/MC/Amex. SEE US ON THE INTER-
NET: http://www.anaheimwire.com OR E-
Mail: info @anaheimwire.com

*ASK ABOUT OUR GOLD SERVICE AN

SIMPLE SERIAL AND CONTROL SOLU-
TIONS. Let us help solve your serial commu-
nication problems. We have the most com-
plete line of RS-232, 422, 423, 385, 530, and
current loop interface converters in the indus-
try. We have stand-alone converters, PC
cards, smart switches, control products, and
software to help you solve interface and con-
trol problems. Custom designed products can
also be made to your specifications. Alex
Mastin, Ohio Service Supply Co., PO Box
8802, Canton, OH 44711-8802.

THERMAL PRINTERS: with automatic cut-
ter. Removed from working units. Tested to
print, but soid as-is. Requirements: 24 volts
@ 3 amps, and parallel printer port. Uses 2-
1/4” wide thermal paper. Send check or
money order for $60 each printer wanted.
Data Sheet included or send SASE for a free
data sheet. TO: Printers, 110 Gentry St.,
Tullahoma, TN 37388.

STEPPER MOTOR CONTROLLER

ADDRESSABLE STEPPER MOTOR
CONTROLLER:

$199.95

NON-ADDRESSABLE STEPPER
CONTROLLER KJ7: RENIX-1A

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 / scc.

Can be used for the following tasks:

® Telescope Guidance
®Manufacturing
©®Positioning Platforms @ Animatronics

T INC.
118001473 - 8080

®CNC Conversion
®Robotics

JWPIX-1A

$29.95

@ Servos

Write in 34 on Reader Service Card.

PRINT
T-SHIRTS
FOR FUN
OR PROFIT!

With your computer!

FAST, EASY with
Heat Transfer Printer Ribbons!

1. Put Ribbon into your printer.

2. Print message or design onto regular paper but print it in a
mirror image. (Print Shop and other programs have this
capability.)

3. Place paper face down on T-shirt and iron the back of paper
to transfer the image.

Available in red, green, blue, or black at $10.95 each for
the following printers (specify make and colors wanted):
Panasonic 1080/1180/1090/1190/1123/1124; IBM
Proprinter; Epson MX/FX/RX 80/85/86e/1X800/
LQ500/1.Q510/1.Q570/1.1000; Star NX/NL/ NP10;
Seikosha SP800/1000, Tandy DMP130; Apple
Imagewriter, Citizen 120D/180D/GSX140; Okidata
182/192/320.

$11.95 each for Epson MX/FX-100/286e, LQ1000/
1050, LQ2500/2550/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 Okidata 82/
92/83/93, Gemini 10X/15X.

Available in BLACK only at $10.95 each for Star
NX1000, NEC P2200, Commodore MPS-801.

Available in 4-Color Heat Transfer for Imagewniter II,
$12.95; Star NX1000 $14.95; Star NX1020 $23.95;
Star NX2420 $23.95; Star NX2450 $23.95; Citizen
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; TI-850/855 $6.00; Centronics 700
Zip Pack $5.00; C. Itoh Prowriter Jr., Riteman
C+/F+ $6.00; Riteman Inforunner $8.00;
Commodore 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
complete list.

Add $2.00 per order shipping. Califomia residents add 7.75% sales
tax. On ribbon orders over $30.00 deduct 10% discount.

H.T. ORR Computer Supplies

249 Juanita Way, Placentia, CA 92870-2216

714-528-9822 =7

800-377-2023
m714-993-6216

www.extremeplay.com/occomp/orr.htm

Write in 191 on Reader Service Card.

DIGITIAL I/0 CONT ROLLER

ADDRESSABLE DIGITAL /O
CONTROLLER: JWP1X-3

$179.95

NON-ADDRESSABLE DIGITAL
IO KIT: RENIX-3

$29.95

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

8 buffered digital

Can be used for the following tasks:
@ Robotics
® Animatronics

® Automated Manufacturing
® Controlling Solenoids
@®Digital Prototyping

http://www.digitalage.com/VM/Paramax
Paramax products also available through:

FORD Electronics: (714) 521 - 8080
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SEE IN TOTAL DARKNESS, New, CCD micro camera
suits many applications. The GM-1648-IR has a 78° FOV, 410
Lines res. with 0.1Lux sens. AGC and Electronic shutter. Low
power 12VDC @ 225mA operation, (with 6 IR LED's illuminated).
Invisible, 780nm, Infrared LED's allow observation in total
darkness up to 15 feet. Perfect for garage, door, or hallway.
Size: 1.9" square. X 1d" First quality. GM-164B-IR....$119

with BNC Plug on both ends. Price........... $15ea.
VIDEO CABLE, 10ft., RG-59B/U, 75 ohm. Terminated with BNC plug on
both ends. Mfg. by L-COM Price........... $5ea. or 5/$20

WEATHER RESISTANT Camera Enclosure
Solid extruded aircraft aluminum . Size: 3.5"W x 3.7°H x14°L,
Glass window. Strain reliefs for cables

NEW, Sale Price............ $4%ea.

(ASTRO-CAM, TE COOLED CCD CAMERA HEAD!
Model TE3N/A with KODAK KAF 0400-C1 CCD. Manufactured in
1994 these cameras were over bought
by a large analytical instrument
company. They are in like new
condition. We have no data at press
time except for the KODAK 768 x 512
CCD specs. Wavelength sensifivify is
from 400 to 1080nm. Less than 1.5%
non linearity. Fan cooled Peltier
operating at -40° temp. Bayonet lens
mount for 35mm objective. (lens not
included) These heads are used in the
Capella and Antares systems. With
readout rates of 500kHz to 8 MHz, 12-
14bit dynamic range, No image retention lag or distortion, high
toleranceto overexposure. Size: 4° sq. x 6" Long. Any info would
be appreciated. Lid Qty. Special............. $499%ea.

MICRO CAMERA, w/audio 1/3" CCD, 420 Lines  »
Res., 0.3 Lux sens., AGC, Auto Shutter. 9VDC @100mA, Std
model, 3.7mm, 78° FOV lens, Pinhole, 72° FOV. A real glass
lens.Both focus from 10mm to infinity. WHY BUY DISCONTIN
UED OR SURPLUS? Std. NTSC video out. 1/2 once! SENSITIVE %
fo IR. Size Std: 1.2"sq. x 1"d. PH is .75"d,Both with 8" leads
WARNING: Don't be dissappointed by LOW RESOLUTION, v
HIGH LUX C-MOS CAMERAS. They ray be lower on power &,
but they are much lower on performance. They are cheap for a reason.
GM-1000-5TD,..$99 GM-1000STD/Audio,..$119
GM-1000-PH,....$99 GM-1000-PH/Audio....$119

WORLDS SMALLEST VIDEO TRANSMITTER, incredibly only 115"
% 0.8"x 0.4" in size. Transmits crystal controlled hi-res
images with 100mW output! The transmitter you've
been waifing for. Shown actual size. Much smaller
than the 9V battery which powers it. Draws only
35mA! Factory tuned ready to receive on cable
channel 59. Will work with color or B&W cameras.
UHF Bow tie antenna with balun, 3' F cable.and
adapter for TV Included. Perfect with our GM1000 camera shown above. Both will
fit in a cigarefte pack......with the battery!

TVX-100...$199. TVX-100 with GM-1000PH Camera....$299.

1 hardened, knurled shaft. Zinc plated steel

$4500 SURVEILLANCE SYSTEM
. NOW $599!!

8 *MOTORIZED, 6X or 10X ZOOM LENS
*MOTORIZED, 360° CONTINUOUS PAN
* MOTORIZED, TILT up to 90°
PHILIPS HIGH RES. 1/2” CCD CAMERA
* OPAQUE BLACK INNER DOME
* CLEAR ACRYLIC OUTER DOME
Walk into any major dept. store and you will see these
fully integrated systems in use. From the same mfg. who supplied the Atlanta
Olympics! These late model, new in tha box systems are virtually ready to use. All
you add is power and toggle switches for remote control. Philips B&W CCD camera,
450 lines res,, 0.05 Lux sensitivity! Their best grade CCD. All anodized aluminum
construction. Camera plus Pan & Tilt are powered by external 24VAC. Zoom lens
motors powered by external 6VDC. Integrated lens controller with camera power
supply available. Size of dome: 14"diarn. Includes mount for drop ceiling. Two

Mini, Super Sensitive, C-mount.
GM-410, B&W, Size only 38mm SQ. x
40mmbD, 1/3" CCD, >270,000 Pixels, 410
Lines Res., Sens. 0.05 LUX., AGC &
- Elecironic shutter. 12V @110mA power.

Three lens opfions expioul its superior performance. NTSC out. IR
SENSITIVE, RCA video connector, std. DC pwr. jack. True
performance not hype! This camera will out-perform ANY
camera in this mag. guaranteed! NEW!, w/o lens.....$169

Camera w/16mm, f1.6,(15° FOV)...

Camera w/ 8mm, 1.3, (30° FOV)..

Camera w/ 4mm, 1.4, (56° FOV)..
ks Camera w/ 4mm, f1.4 Auto lIris Lens

(DC MOTORS, High power or mini size, your chmcew
Al Shown right, is a Johnson 7500 series,

12 10 36V, 1/40HP! 6800 RPM @ 36VDC,

B.) Shown left, 1.5t0 6VDC, approx

3000RPM, @ 3V, 150 mA. Size: .635"d x 1.3°L, 111ooth, .15°d gear
on shaft. Two mig holes on face. Type B) 5/$10 or 20/$25

510mA @31 oz. in. torque. 1/8"d x 3/4°L

body. Wt. 8oz, Size: 1.4°d x 2.5°L. Fast-on
termnals for power connection.

Type A) $7.95ea. or 4/$25

with HV Power Modules and Amplifier
Two, 1166-05 photomultiplier tubes with £974-13
sockets and dual 1500VDC power modules.

Coupled via wiring harness to dual amplifier board.
No data available on amp. other items are all 1
standard. A lucky find for those in need. Limited o
quantity. ~ Super Deal $199 for dual set g :

HUGHES PROBEYE, MODEL 7300, COLOR THERMAL IMAGER
Fabulous system is completely solid state and portable,. Thermoelectrically cooled
Complefe system. i 14995

Price..

PAIIEVES TV5 WIARR 7300

LASER EXPERIMENTERS BONANZA, Computer Identics barcode
reader with 670 nm laser diode scanning head. Late model, full featured
system with remote laser head in extruded alum. housing only 4°Lx 3"W x 2°H
Head includes Laser, collimator, 1" front surf. mirror mounted on resonant-scanner,
1" obj. lens, bandpass filter, and receiver board with
photo diode. The control module contains
microprocessor, alphanumeric display, 15W friple
output power module. Excellent condition. A super
parts value or use as intended. With ops. monuot.
Special......$4%a. or 2/$89

AN/PVS-2, U.S. made Gen. 1,
Starlight scope, complete system
includes tranit case and accy's. Depot
refurbished an in excellent condition. High
gain 30K+ MIL spec intensifier.
Price:.....o $795ea.

THERMAL WIRE STRIPPERS,
from Teledyne Kinetics.
Perfect for working with very fine or teflon
insulated wire. Two models available:
Variable temp. as shown or fixed temp
.
model
Variable Temp. Model....$49%ea.
#" Fixed Temp. Model.......... $3%ea.

HIGH POWER BLOWER! AMETEK type, 116643-02

120VAC @ SA bypuss brushless type with isolated speed control.
. With a 0 to 10VDC signal applied to the

control pin blower speed varies from

010 100%. Can produce up fo 120CFM.
¢ Can operate with static pressures up o

SEE IN TOTAL DARKNESS! 6914 IR image converter tube

with VARO 3093A 15KV power module.
Converts IR radiafion to visible light. The NEW 6914 is the
finest IR tube available at a reasonable cost. With 50 Ip/
.. mm resolution. It is self focusing, requiring only one
! operating voltage. The hermetically sealed mefal cased
/ARO Pwr. supply requires only 1.5VDC @ 20mA! You
add an objective lens (35mm or 1" C-Mount], eyepiece
and suitable housing, for a compleie viewer. Tube Size:

2.9'dx1.9'L Special $279 for set.

SUPER BATTERY...... 12V @ 26AH SEALED LEAD ACID BATTERY.
Hawker Energy, SBS-30. Measures a very compact: 9.8°L x
5.8°H x 3.8"W. Unit includes a nylon web carrying harness
and a removable high current ouput connector attached via

FREE! 488nm, TEMoo mode is nearly 10X brighter
than a 16mW HeNe! This is the laser you always
wanted. Perfect for that kick butt light show! All are
in good, plug and play condition. Standard 115VAC
operation. Integral fan cooling. We priced the
whole system less than others charge for the

Range: 100-800 Melers
Glass Collimator
Size: 0.41"diam x0.7°L

models: The 6X, 1.2, or the 10X f1.8 system. Lid. Qty. 6X....$599, 10X....$699 ?gsHOODSgSIpSU? ;i'ﬁ"’nxes % ;v“w_r;m L?;’,,’:C??Q,'igjf ;ﬁm’iﬁgg;”\‘;};;;;?S"z‘i,,”;ﬁ;:,:gvye‘;‘}fgﬁ”' &
& OPTIONAL LENS CONTROL w/CAMERA PWR............ $199 4 NOW $39ea. 2 for - ) \new equipment. Very good COndi1|on......;$39eu. 2/$69 | e =)
FREE ARGON LASER? 16mW Brilliant Turquo,se, R Y4 NEW LASER DIODE MODULES, operate from 4.5 to 9VDC ! N SONY, 450Line, 8X, NTSC & Y/C OUT =
HEAD & PWR SUPPLY! Our low price s like g SPECIFICATIONS: T R, $35 COLOR VIDEO CONFERENCE CAMERA,

paying for the power supply and getting the laser ggwp:rw:\’n 4455"\9\:\: :é’fmA 650nm... ..$45 Serial Control of all functions: Pan, Tilt, Zoom, Av'o Iris

1 635nm....
Shown Actual Size

*635F adj. focus...$79
The best value for commercial, Subminiature, laser modules. Glass collimating lens provides
1.5mRad performance. (divergence comparable fo HeNe lasers.) Wide input, internal surface
mount, 4.5 to 9VDC power supply. Machined brass for excellent thermal characteristics

Auto Focus. Like having your own R2D2,
Intended for high end use in fortune 500 board
rooms. The video performance is absolutely
stunning. Superior fo anything we have seen.
Camera and lens is an integral assembly.
Excellent Condition. Rugged black ABS

power supply alone. Why spend more? Limited qty. %
Reg. price over $5000.00 OUR PRICE.....$849

LINEAR SLIDE, NEAT Model €300, Anodi
bearing, 50 Ibs. capacity. Like new, but
scratched on the edge where a knife was

Ovur Exclusive "LAB STYLE” LASERS, 650nm and 635nm, Rugged Depend-
able. One year warranty. Adjusiable X and Y " 7

beam position. Aircraft aluminum housing. Internal
battery and on-off switch included. Makes a super
pointer..75dx2.75°L  650nm $79, 635nm $119

enclosure. Mini-DIN 1/0. 8"Dx6.5"H. Sorry, no
data on using the serial port. The units self test on power up and
the video is active. 1993 price over $4K.

Standard model...$299ea. or PAL model... $19%ea.

GATES BATTERY PACKS, Two to choose from:

used to open boxes. Size: 1.75"Wx4"Lx.75"H with 3.4" travel.
Reg. Price.....$86ea. Our Price.....$35ea. 3/$89

B&K Precision, COLOR PATTERN GENERATOR,
Model 12118, Produces 10 crystal e
controlled, broadcast-stable patterns in

an compact, 9V battery pwr'd, extruded !
alum. package. Easy canvergence of
color receivers. Invaluable for VCR'sand
color monitors. Generates composite or
modulated RF output on chan. 3 or 4. Ad|us!0ble video and RF
Evels Uid Qty. Used/with manual ~ Specia ..$4%ea.

Aluminum & brass with
black laquer finish and
gold accents. Operated
via a diamond on the
side of the cap! Three
LSRM batteries inc. Gift boxed

LASER POINTERS, 650nm and 635nm, The brightest and the best.
A. The brightest pointer available. 635nm pocket style, safin nickel finish. 800 yard capability.
Operates from 2 AAA batteries supplied. Gift boxed.
B. A classic, functional laser and pen! This "MONT BLANC" ™ style body feels and looks like an $200
writing instrument! Only you will know it hus a powerful, (400 yard mngel 650nm loser msxde'

SPECIAL PRICING, A...$7%ea. B...$4%¢a.

12V @12.5AH or
0V @ 2.5AH
excellent condition
Perfect for robotics and
other high drain
applicatioons.
s ’;2 .5AH PAK

? rice...$15.00ea.

D 2 3500

2.5AH PAK
Price....$5.00ea.
5 for ...$25.00 )

7

OTFNfWADDRESS 300 BEDFORD STREET, MANCHESTER 'NH 03101

o . A, MC, AMEX, DISCOVER, COD. ORDER: 800-810-4070 TECH. 603-668-2499 ORDER FAX: 603-644-7825 E-MAIL unltd4u@tiac.net
86 July 1997/Nuts & Volts Magazine

Write in 78 on Reader Service Card.



by Karl Lunt f

This month, Karl covers both ends of the
amateur robotics spectrum, from a tiny solar-
powered robot to the big beasts of the San
Francisco Robot Wars.

\Y, §§

'x'si?ks aax@&m

y recent articles have described
small, lightweight robots suitable for
building by beginners. But those
robopets are hardly the final answer
in low-power machines. To get a real
taste for a simple, low-calorie robot
you can build yourself, check out
the BEAM Photopopper 4.2,
available for $60.00 from Solarbotics in Canada.

| recently got to play with one of these little
beasties. The Photopopper has no microcontroller, no
software, no battery, and virtually no weight, yet its

' Ontano, Canada. Solarbotics, which maintains a cool

clever analog circuitry lets it show a limited set of |

behaviors. But before | get caught up in describing
this robot, | need to provide a little history.

Mark Tilden first developed the idea of these
“small robots around 1990. He coined the term BEAM
from the four driving elements of his philosophy
- regarding robotics: Biology, Electronics, Aesthetics,
and Mechanics. His approach to making small, cool
robots calls for reusing technoscrap to build efficient
machines that mimic elements of nature’s designs.
Mark’s machines even turn to nature for power,
relying on a photocell to supply the miniscule amount
of current needed to make a BEAM ‘bot go.
~ You can visit Mark’s web site at: http://nis
www.lanl.gov/robot — the site carries lots of
information about the various BEAM robots and
competitions, plus a history of the annual BEAM
Olympics that Mark started some years ago in

! and motion. After all,

web page devoted to BEAM-robot products, sells the
Photopopper kit based on one of Mark’s designs.

Drop by www.solarbotics.com for a look at pictures of

several cool BEAM robots.

The first thing | noticed about the BEAM robots in
general and the Photopopper in particular was the
lack of a microcontroller. Instead, these machines use

clever, but simple, electronic circuits to control power !
an MCU and its attendant

electronics would add too much weight and burn too

much power. Granted, we're only talking milliamps :
here, but for a BEAM machine, even that is too much

drain.

The accompanying Photopopper schematic is |
typical of the many BEAM circuits I've seen, though |
this is the first one | can recall that controls two |
motors and allows for light sensing and tracking. In !
general, BEAM circuits use a high-efficiency photocell :
to soak up as much energy as possible from the !
ambient light, storing the accumulating charge in a :

large electrolytic capacitor.
When the stored voltage reaches a threshold,

usually about 2.5 volts, a trigger circuit fires and
dumps the entire accumulation into one of the two :
motor drivers; which driver receives the current @

ey

depends on which of the two photodiodes “sees”
more light at the moment. The corresponding motor
spins a few revolutions before running out of gas and
stopping. The capacitor, drained down to a few
millivolts, resets the trigger and the soaking action
starts all over.

What you see as all this takes place is a series of
arc-shaped lurches as the Photopopper pivots first
one way, then the other, towards the brightest light
nearby. If you set a bright light directly in front of and
above the Photopopper, it will advance toward the
light like a small robotic crab.

The Photopopper’s motion profile depends on a
great many factors, all carefully balanced in this
design to use the tiny photoelectric
voltage as efficiently as possible.
The motors are miniature, high-
efficiency devices that appear to
have been pulled from pagers.
Though the bodies of these motors
measure just 5/8” long by 1/4”
wide, they provide ample torque
for moving the little 'bot.

Rather than use wheels on the
motor shafts, which add extra
mass, the Photopopper rests
directly on the downward-pointing
motor shafts, and rolls forward as
the motors spin. The robot itself
uses a very thin, flexible circuit
board as both robot base and
electronics carrier. This dual-use
results in a much lighter ’bot,
letting the Photopopper get as
much mileage as possible from its
photocell.

The robot’s electronic design
means that the Photopopper
moves in a series of pulsed
motions, as the capacitor
alternately stores the photovoltaic
charge, then dumps it into one of
the motor drivers. Each time a
motor driver fires, the robot pivots
forward about 5/8”, and how
frequently the robot moves
depends largely on the ambient
light. If | set the Photopopper down
on my deck outside, in the (rare)
bright Seattle sunlight, | get about
four “pops” a second. This results
in motion not unlike a giant green
beetle spastically trying to lug a
solar cell into the light.

£ But taking the Photopopper
indoors doesn’'t mean it stops. Diffused, overcast
sunlight through a living room window will still get a
pop every second or so, while reflected light from a
halogen lamp yields a pop about every 10 seconds. In
fact, the only way to stop the motion altogether is to
put the little ’bot in a box and close the lid.

The Photopopper’s design-ers added a very
clever element in the form of a feeler or bumper
switch. This touch sensor consists of a single wire-
wrap pin, coated with a piece of heatshrink and
inserted into the center of a tiny brass spring. The
body of the spring is just long enough to extend the
length of the pin, and the feeler end of the spring is
nothing more than a five-inch length of the uncoiled
brass wire. Electrically, a connection forms between
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the pin and the spring if the feeler wire is pushed hard
enough to bend the end of the spring into the
uninsulated tip of the wire-wrap pin. Since the inside
of the spring is a circle, the feeler is sensitive through
360°. This touch sensor, designed by Mark Tilden,
stands as the most clever solution I've yet seen to the
difficult problem of a cheap, elegant bumper switch
with 360° coverage.

The two bumper switches — one for each side of
the 'bot — appear in the schematic as the switches at
one end of the 680K resistors. If the robot hits an
obstacle and a bumper switch closes, the motor driver
for the opposite side is shut down, regardless of the
light’s location. This effectively shuts down the light-
tracking behavior, giving precedence to the obstacle-
avoidance behavior. Mark was heavily influenced by
Rodney Brooks’ designs at MIT, and this concept of
overriding behaviors is known as subsumption
architecture. | usually see subsumption architecture
expressed in software designs. The Photopopper’s
creators have carried subsumption into the

B
you can't mount the motors. | had to work very
carefully to desolder the offending clip and remount it
as required. From then on, | paid strict attention to the
artwork and avoided any other problems.

I'll pass along one other comment for future
Photopopper builders. The printed circuit board
(PCB) that forms the Photopopper’s body arrives
already bent into nearly the proper shape for the
finished robot. You, however, have to finish bending
the board, and this takes a leap of faith. The PCB is
very thin, and already looks like it's been badly
warped. But to make the motors touch the floor
properly, you have to bend the board some more and
hold it in place with a strong copper wire stretched
from one side of the robot body to the other.

Rather than simply flex the board and try to hold
it in place while | soldered both ends of a wire, | did
the process in stages. As recommended, | first
soldered one end of the wire to one side of the PCB.
Next, | stripped slightly more insulation from the
opposite end of the wire than | knew I'd need, and ran

get a better view, asked lots of questions, and left with
plenty of ideas for their own solar-powered robots. |
think the idea of lighter-than-battery robots struck a
nerve, and the club may see other low-power robots in
the near future.

Photopoppers and their ilk — a class of robot
known as a photovore — offer hobbyists a chance to
explore simple behavior with no software struggles. A
photovore “race” towards a bright light might take a
while to complete, but first place would mean your
'bot was lighter and/or more efficient than its
competitors. You can build your own photovore from
parts gleaned from gutted cassette tape drives or
pagers, and your efforts to keep the weight down and
the efficiency up will be visibly rewarded.

| can happily recommend the Photopopper kit to
anyone looking to build a unique and interesting
machine. | would suggest you have some experience
wiring up electronics before tackling this kit, as some
of the work is delicate and it is so important to get
everything properly aligned. But if you work carefully,
you should end up with a cute little

Photopopper 4.2 Schematic

robot that will run for years and
never whine that its battery is low.
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Robot Wars

At the extreme opposite end of
the hobby robotics spectrum ...
The May 1997 Robothon was the
SRS’ randomly-arranged chance to
get together, run some contests,
and shoot some robo-breeze. This

(m

proved to be a typical event, with
about 100 humans and 40 robots
in attendance, and included
contests such as Mini-Sumo, Line
Following, Micromouse, and the
Grand Maze. Besides plenty of
finished robots, many SRS
members brought works in
progress, so everyone could check

2N3904

electronics realm in a very clean and elegant way.

I will admit to tinkering with the original design
somewhat. You can't really blame me; since | couldn’t
tweak the software (there isn’t any), I had to find
something to change. The robot originally used a
smallish photocell. Though it appears to be one of the
high-efficiency Sunceram™ types by Panasonic, |
wanted to try a larger cell to see if | could get a power
boost. So | wired in my own Sunceram™ cell that
measures 2-1/4” by 3-1/8”, nearly the size of the
entire Photopopper circuit board. The Sunceram™
cells are fabbed on unprotected glass, so | added a
daub of hot-glue to each of the corners, to protect
them against chipping. The new solar cell seems to
add a little pep, but the Photopopper works just fine
with the original cell.

I'll pass along a few tips learned from my
construction of this kit. First of all, the kit's manual is
wonderful. It is filled with accurate artwork and lots of
well-done drawings, and the instructions are well-
written and clear. The manual emulates the old
Heathkit docs, complete with check-boxes and
resistor color bands. The authors even sprinkled in a
little humor here and there; did you ever see an
intentional joke in a Heathkit manual?

With such a quality manual, this kit is within the
range of an experienced builder, IF you follow the kit's
instructions exactly! The authors state several times,
read the manual completely before attempting to
build this kit. I'll echo that, and stress its importance.
All elements of the Photopopper’s design must work
together or the kit won’t work at all. Get something in
backwards or misaligned, and you'll have a devil of a
time getting it fixed. (Go ahead, ask me how | know!)

All right, I'll confess. | got in a hurry to see my
Photopopper running, and rushed through one step.
Next thing | knew, I'd managed to install one of the
fuse clips backwards. The fuse clips hold the two tiny
motors in place, and have to be installed correctly or
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the wire through the hole in the other side of the PCB.

out the various ideas being used.
Kevin Ross, president of the SRS, did yeoman’s

Then, I carefully flexed the board,
crimped the wire in place, and
checked the motor’s spacing. If
they didn't hit the floor properly, |
released the crimp, reflexed the
board, crimped the wire again,
and checked the motors.

When | was finally satisfied
with the motor’s alignment, |
soldered the second end of the
wire in place. If a final check at
this point shows that the wire has
somehow slipped, you can quickly
melt the solder on the second end
of the wire, then use needle-nose

Augat Socket

Mounting Point

o

and First Electrical Connection

Heat-Shrink Insulation

Second Flectrical Connection

Bumper Switch Design

pliers to re-position the wire and
let the solder cool back down. Verify that the motors
are properly aligned, with the wire soldered in place,
BEFORE you cut the second end of the wire!
Otherwise, you'll have a real problem getting the
motors properly set up.

| finished this kit the night before Marvin Green
and | headed for a Seattle Robotics Society meeting.
Marvin had driven up from Portland that day to take
in a meeting, and had brought the Photopopper kit
with him. We had great fun building the kit, and
learned a lot about this low-power side of hobby
robotics. But | was a little worried about how such a
simple device would play at the SRS. After all, this
crew has built some pretty sophisticated machines,
and | felt that a robot without an MCU might not hold
their interest.

I shouldn’t have worried; the Photopopper was a
huge hit. We lucked out and the meeting occurred on
one of the 20 days each year that Seattle actually gets
sunlight. When | set the Photopopper down on the
sidewalk outside the meeting room, the little bug
really started hopping. The gang crowded around to

service in pulling the event together. He has also been
putting a lot of energy into the SRS’ on-line
newsletter, the Encoder. You can check out the
newsletter, and get a more complete update on
Robothon '97, by hitting www.hhhh.org/srs and
following the links.

As if doing major organization for such a
celebration in entropy wasn’t enough, Kevin brought
along one of the day’s top entertainments, a video
tape of the 1996 San Francisco Robot Wars
competition. Talk about your extreme robotics; this
20-minute tape is chockful of fast, heavy, dangerous
robots waging mayhem on each other. The last robot
left moving took first place for its creators, not to
mention a ton of robotic fame, and the audience had
a great time watching the event.

I'm talking about a whole different scale here.
One team described their robot as being in the
heavyweight class. They were quite proud that their
machine had been trimmed to hit the exact upper
limit of the permitted weight range ... 165 pounds!

These machines are not meant for the average



living room. Many were armed with
high-speed diamond-tipped circular
saw blades, several hydraulic rams
showed up, and gas engines were the
favored motors. All machines were
controlled remotely using R/C radios,
but most only showed two speeds; full
blast and crashed. One of the favored
heavyweights rolled into the arena
(evidently a hockey rink minus the
flooring) with its creator standing on
top, controlling the machine with the
R/C unit and keeping the throttle way

down.
High speed proved very
important, what with Newtonian

physics and all. When two of these
juggernauts collided, which happened
often, it was a miracle that either
rolled away under its own power. But
they did, then squared off and took a
run at something else. The crashes
were horrific, and the winning robot
looked like something the Buick had
dragged home. The losers were much
thinner than when they started, and
made mostly of dents. And then there
was the walker that caught fire ...

I can enthusiastically recom-
mend this video, available from
Mondotronics (www.robotstore.com)
for about $20.00. Think of it as an
alternate-reality check. The next time
you think you're hot doo-doo with
your kick-butt Mini-Sumo robot, pull
this tape out and watch a horde of

Drill two holcs in chassis
walls for axle. usc hot gluc
1o hold axlc in place.

>

(two places)

Foamcore and hot glue
to hold axle in place

Plastic project box
as robot chassis

Friction-Drive Free-Wheel Robot Chassis

forward voltage of 3.6 VDC at
a forward current of 20 mA, 5°
directivity, and typical
luminous intensity of 1.5
Candela. If you have trouble
locating these (or similar) blue
LEDs, you can always call
Cary directly at 206-637-8973
in Bellevue, WA.

Marvin and | spent some
time hacking a friction drive
robot mechanism together. |
started with a short length of
5/32" brass rod, cut to the
proper length (about four
inches). | slipped two model
airplane wheels onto the rod;
you can usually find a good
selection of small wheels with
the necessary 5/32-inch bore
at most hobby stores. | then
used a handheld Dremel tool
to hog out two cutouts in the
underside of a plastic project
box, so each wheel fit through
a cutout and rested on the
tabletop. I then used hot glue
and foamcore to hold the axle
in place across the inside
of thé “box. .' See " the
accompanying drawings of the
friction-drive robot chassis.

The drawings don’t show
the motors mounted in place.
Your design will vary, based on
the dimensions and motor

5/32-inch diameter
brass rod as axle

0

high-tech robo-monsters do the Crash-
and-Burn on each other. You'll see
your lawn mower in a whole new light.

Tidbits i

Whenever Marvin shows up, we
spend as much time as we can eating
Chinese food and doing robots. After
the SRS meeting, we headed back to
my place to find something robotic to i
do. | dragged out a couple of surplus
12 VDC cassette drives that | had
picked up, God alone knows where,

5/32-inch brass r%\»

mounting scheme you use.

e

A Side View of the Friction-Drive Robot Chassis

|

and we spent some time tearing these *“
down and bagging the parts. These cassette drives
are crammed with beautifully machined bits ideal for
small robots and smaller mechanisms on larger
machines.

In particular, each drive contained a small, high-
energy solenoid, suitable for use as part of an
actuator. Though I'm pretty sure the drive was
supposed to run on 12 VDC, the solenoid gave plenty
of snap at 6 VDC, and should work well as part of a
release mechanism or a pen carrier on an artist robot.

The drives also yielded a good assortment of
small springs. Anyone building tiny robots will end up
needing a tiny spring now and then, and I've never
been able to find a reliable, walk-in-the-door store for
buying them. Now I've got a couple dozen of various
strengths, waiting for that next design.

www.solarbotics.c

- Mondotronics
San Anselmo A

Basically, you want to mount a
motor next to each wheel, the
shaft parallel to the axle, so the
motor’s shaft presses firmly
against the wheel. As the
motor shaft turns, the friction
between shaft and wheel acts
as both a power transfer and
as a gearing system. | suggest
adding a sleeve of soft
heatshrink or surgical tubing
over each motor shaft, to
improve the grip between the

Drawer knob for
front skid

o

All told, the cassette drives gave me two gutted
chassis and a collection of useful parts, for little more
than an enjoyable afternoon of male bonding. You
can usually find similar drives for sale in the mail-
order surplus companies such as Marlin P. Jones and
American Science & Surplus. Keep these drives in
mind the next time you need that special, small
mechanical part.

Blue LEDs have been out for some time now, but
the last few I've seen left me very underwhelmed. |
mean, how can | get excited about an expensive, one
or two milli-Candela blue unit when all of the reds and
greens | buy for pennies hit a Candela or more? An
LED vendor recently showed up at the company
where | work, lugging a suitcase full of LEDs. His
sample set included some painfully bright blue LEDs,
with a color so pure and intense | couldn’t resist
buying a couple, even at $3.00 each. The devices are
rated at 1.5 Candelas each, and will throw a large spot
of blue light on a wall a foot away in strong ambient
light. | can’t wait to add them to a show-bot.

| purchased the LEDs directly from a distributor
based in Bellevue — Power Sales & Distribution, Inc.

two surfaces.

lused 1-1/2” wheels in my design, and the typical
small motors found in surplus cassette drives work
fine for the drive motors. Given the difference in
diameters between the drive motor shaft and the
driven wheel, the friction-drive chassis can hit very
useful speeds with a surprising amount of torque. My
little test rig had no problem lugging a set of four AA-
cell batteries over carpeted floors, with plenty of
torque left over for the MCU and other stuff. Note that
the final diameter of the motor shaft, including any
sleeving you add, directly affects both the final speed
and torque. The larger the final diameter, the faster
the wheel speed, but the lower the torque. If
necessary, dabble with various sleevings and/or
wheel diameters to get the right balance.

You don’t need to limit yourself to a project box
for a chassis, though they work very well. Try your
hand at building a friction-drive system out of brass
rod, with your motors and wheels hanging out there in
mid-air. The robot drive will take on a Kkinetic
sculpture appearance, and should net your machine
even more crowd appeal. NV

The sales rep, Cary Aberg, told me that the LED’s,
manufacturer, Parralight, is an Asian company that
apparently holds the patents on the silicon-carbide
process used in making the blue LEDs. Parralight
has come up with a dazzling device in the NSPB500
LED that | bought. For those of a more technical
bent, the specs for this single quantum well device
are: dominant wavelength of 470 nm, typical DC
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OSCILLOSCOPES & ACCESSORIES

TO 100 MHz

TEK 7A18 75 MHz Dual Trace Ampilifier
TEK 7A22 1 MHz High CMRR Differential Amplifier .
TEK 7B53A 100 MHz Dual Time Base .................
TEK SC502 15 MHz Dual Trace Oscilloscope, TM500 series .
TEK SC504 80 MHz Dual Trace Oscilloscope, TM500 series .

ABOVE 100 MHz

$100.00
$300.00
$175.00
$375.00
$475.00

TEK 475A 250 MHz Dual Trace O: $900.00

TEK 7104 1 GHz Oscil .. $4,500.00
with 7A29, 7A29-04, 7B10, 7B15

TEK 7844 400 MHz Dual Beam O frame ... $750.00

TEK 7844 . 400 MHz Dual Beam Oscill $1,250.00
with 7A24,7A26,7880,7885

TEK 7854 400 MHz Waveform Processing ... ... $1,250.00
Oscilloscope frame

TEK 7904A . 500 MHz System, $1,250.00
with 7A24, 7A26, 7B92A

TEK 7904A . 500 MHz System, $1,250.00
with 7A24, 7A26, 7880, 7B85

TEK 7A13 105 MHz Differential Comparator $225.00

TEK 7A19 600 MHz Single Trace Amplifier
TEK 7A24 400 MHz Dual Trace Amplifier .
TEK 7A26 200 MHz Dual Trace Amplifier .
TEK 7A29-0pt.04 1 GHz Single Trace
Amplifier, variable delay line
TEK 7B15 1 GHz Delaying Time Base .
TEK 7B80 400 MHz Delayed Time Base
TEK 7B85 400 MHz Deilta Delaying Time Base
TEK 7B92A 500 MHz Dual Time Base

$150.00
$300.00
.. $175.00
$650.00

STORAGE

TEK 7633 100 MHz Storage Oscilloscope frame $650.00

TEK 7633 100 MHz Storage Oscill $1,000.00
with (2) 7A26, (1) 7B92A

PROBES

TEK 1101 Accessory Power Suppry for FET probes ..
TEK P6046 100 MHz Di Probe

TEK P6101A 34 MHz 1X Modular Probe, 2m length *NEW* .
TEK P6108A 100 MHz 10X Modular Probe, 2m length *NEW* .
TEK P6201 900 MHz 1X/10X/100X FET Probe ...
TEK P6202A 500 MHz 10X FET Probe

TEK P6701-0pt.02 O/E Converter,
450-1050 nm/0-1 mW: DC-700 MHz, ST conn.
CALIBRATION
TEK CG5001-0pt.01/TM5006 Prog o $6,000.00
Calibrator, with power module
TEK CG551AP/TMS506A Oscill Calil $2,500.00
with pulse head & power module
WAVEFORM GENERATORS
FUNCTION
HP 3310A 5 MHz Function G $250.00
HP 33108 5 MHz Function G $325.00
monocycle & var.phase trigger
KROHN-HITE 2000 30 MHz Function Generator .. ... $600.00

TEK DD501 Digital Delay & Burst Gen., for mnc\lon & pulse gens
TEK FG501 1 MHz Function Generator, TM500 series .
TEK FG502 11 MHz Function Generator, TM500 series
TEK FGS503 3 MHz Function Generator, TM500 series ..
TEK RG501 Ramp Generalor, TM500 series ............

.$275.00

WAVETEK 23 12 MHz Sy Function G 81 100.00

PULSE

BERKELEY NUCLEONICS 70858 Digital Delay Generator, ................ $900.00
0-100 mS, 1 nSres.,5 Hz-5 MHz

HP 214B-001 10 MHz Pulse Generator, 50 V/50 ohms, ................... $2,000.00

counted burst opt
HP 80058 20 MHz Dual Output Pulse Generator ......
HP 80078 100 MHz Pulse G
HP 8012B 50 MHz Pulse Generalor, variable transition time
HP 8013B 50 MHz Dual Output Pulse Generator, 3.5 nS fixed Tr.
HP 8015A 50 MHz Dual Output Pulse Generator
HP 8015A-002,007 50 MHz Dual Output Pulse Gen., burst option
HP 8080A/81A/82A/83A 300 MHz Word Generator ..
HP 8080A/91A/92A/93A 1 GHz Single Channel Pulse Generatof
HP 8080A/91A/93A 1 GHz Clock G
HP 8111A-001 20 MHz Pulse/Function .............cocueeueemncsscinnnns

Generator, burst mode option

TEK PG501 50 MHz Pulse TM500 series $250.00
TEK PG502 250 MHz Pulse Generator, Tr<1nS, TM500 series . iy
PROGRAMMABLE

HP 8160A 50 MHz F Pulse

HP 8165A-002,003 Prog. Signal SOUMCE, .......c...cccewueuernirueuieinssmneanes
1 mHz-50 MHz, log sweep, rear out

TEK AWG5102 Arb.Waveform Gen.,20 MS/s,
12 bits,50ppm synthesis <IMHz

TEK AWG5105-0pt.02 Arbitrary Wavefc
Generator, dual channel oplion

TEK FG5010 P ble 20 MHz
Function Generator, TM5000 series

WAVETEK 288 20 MHz Sy ized Function

GPIB....... $1,250.00
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WE BUY AND SELL

Inquiries 303-438-9662

» Fax 303-438-9685

Orders only 800-538-1493

530 Compton St.,

VOLTAGE & CURRENT

VOLTMETERS

HP 3456A 6-1/2 Digit Voitmeter G O -

KEITHLEY 181 6-1/2 digit Nanovoltmeter, ..................... .. $1,200.00
10 nV sensitivity, GPIB

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

CALIBRATION

FLUKE 343A DC Voltage Calibrator, ...............ccccoumiineineiensicinnnnsnianes
0-1100 V, 7 decades, 20 ppm acc.

FLUKE 510A AC Reference Standard, 10 VRMS, 0-10 mA ...

FLUKE 515A Portable Calibrator,
DC/AC/Ohms, line & battery power

FLUKE 5220A Transconductance Amplifier, DC-5 kHz, 0-20 A

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

81 250.00

.. $3,750.00
$2,250.00

FLUKE 731B DC Refe Standard ... $400.00

FLUKE A55-series AC Thermal Converters ...$300.00

VALHALLA 2703 AC Volt.Std., $2,250.00
0-120V/10 Hz-100 kHz; 120—‘21X)VI10 HZ 1 kHz

VOLTAGE SOURCES

HP 6115A Precision Dual Range Power SUpply, ............ccccooccvcvcesnnnene. $875.00

50V 0.8A / 100V 0.4A

CURRENT METERS & SOURCES
HP 6177C DC Current Source, to 50V, 500mA
HP 6181C DC Current Source, to 100V, 250 mA .
HP 6186C DC Current Source, to 300V, 100mA
KEITHLEY 225 Current Source, . <am
0.1 uA-100 mA, 10-100V eomphanoe
KEITHLEY 414A Picoammeter, 0.1 nA-10 MA _.........cooiiiiiiiiinnnan
KEITHLEY 486 Pi
KEITHLEY 487 Picoammeter / Voltage Source
KEITHLEY 614 Electrometer ..
KEITHLEY 642 El -
TEK CT-5 -0pt.05 High Currenl Tvansformer
for P6021/A6302, to 1000A
VALHALLA 2301 Programmable Single Phase Power Analyzer ...... $1,250.00

IMDEPANCE & COMPONENT TEST

L.C.R.

BOONTON 62AD 1 MHz Inductance Meter, 2-2000 uH .

HP 4275A-001 5-1/2 digit LCR Meler, .................
10 kHz-10 MHz, 0-35 V int. bias

STANDARDS

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

E.S.I. SR1050-10M Resistance Transfer ...
Standard, 10 Megohms/step

E.S.I. SR1050-1M Resistance Transfer Standard, 1 Megohm/step ...

GR 1403-SERIES S| Air C

GR 1406 Standard Air Capacitors, GR900 connecior 0.1% acc.

GR 1412-BC Decade Capacitor, 50 pF - 1.11115 uF .

GR 1432-U 4-Decade Resistor, .

GR 1433-J 4-Decade Resistor, 0-1 110 ohrns 1 ohm resolution
0-111.10 ohms, 0.01 ohm resolution

GR 1433-L 4-Decade Resistor, 0-11,110 ohms, 10 ohm resolution ...... $350.00

... $550.00
$6,000.00

... $700.00
$2,500.00

$2,000.00
$

GR 1433-N 5-Decade Resistor, 0-11,111 ohms, 0.1 ohm resolution .... $400.00

GR 1433-Q 4-Decade Resistor, . oat ...$350.00
0-1,111,000 ohm, 100 ohm resoluuon

GR 1433-U 4-Decade Resistor, 0-111.0 ohms, 0.01 ohm resolution ....

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

GR 1434-G 7-Decade Resistor, 0 1,111,111.0 ohms, 0.1 ohm res.

VALHALLA 2724A Pr
Resistance Standard, 0-11 Gngaohms GPIB

HI & LO RESISTANCE

HP 4328A Milliohmeter

HP 4329A High Resistance
Meter, SE5-2E16 Ohms, 10-1000 v Iesl

. $1,300.00

. $1,350.00

VALHALLA 4150-ATC 4-1/2 digit Ohmmeler, ...............ccrverercerccrensenne. $750.00
20 milliohms-2 kilohms, 4-wire

CURVE TRACERS

TEK 577D1/177 Storage Curve Tracer, with standard test fixture ..... $2,250.00

TEK 577D2/177 Curve Tracer, with standard test fixture .................. $1,850.00

T.D.R.

TEK 1503-0pt.04 Time Domain ... .. $1,400.00

Reflectometer, 0-50,000 feet, charl }ewder

POWER SUPPLIES

SINGLE OUTPUT
20V15A/40V0.75A CV/ICC
HP 6201B 20 V at 1.5A CV/CC Power Supply
HP 62068 Dual Range 0-60 V0.5 A /0-30V 1 A CV/CL Supply .
HP 6207B 160 V at 200 mA CV/CC Power Supply .
HP 6209B 320 V at 100 mA CV/CC Power Supply .
HP 6260B-027 10V at 100A CV/CC Power Supply; 208 VAC line
HP 6261B-027 20V at 50 A CV/CC Power Supply; 208 VAC line
HP 6263B 20 V at 10 A CV/CC Power Supply
HP 6266B 40 V at 5 A CV/CC Power Supply ..
HP 6268B-027 40 V at 30 A CV/CC Power Supply; 208 VAC line

Write in 44 on Reader Service Card.

Unit #C, Broomfield, Colorado 80020

HP 6299A 100 V at 750 mA CV/CC Power Supply .
HP 6384A 4.0-5.5 V at 8 A CV/CL Power Supply ..

SORENSON DCR 300-68 300 V at $950.00
6 A CV/CC Power Supply, 120 VAC 30 A line

SORENSON DCR 300-8A 300V at 8 A CVICC ........c.ccvvivcvrrnncnnecn... $950.00
Power Supply, 208/230 VAC line

SORENSON SRL 20-12 20V at $500.00
12 A CV/CC Power Supply, low noise

SORENSON SRL 60-8 60 V @l ........cooovveemmsriermeiresiesenions $750.00
8 A CV/CC Power Supply, low noise

TEK PS501-1 Power Supply, 0-20V, 2 mV res., .......cccccoocrurcrrieneccnenn. $175.00

400 mA, TMS500 series
MULTIPLE OUTPUT
HP 62378 Triple Output Power Supply, +/-20V 0.5A, +18V 1A
HP 6253A Dual Output 20 V 3 A CV/CC Power Supply ............
TEK PS5010 P
Triple Power Supply, TM5000 series
TEK PSS503A Dual Power Supply, TM500 S€ries ..........ccccocoeeevenmrerunene
MISCELLANEOUS
ACME PS2L-500 Pre Load,
0-75V/ 0-75 A/ 500 Watts max.
HP 59501B HPIB Isolated DAC/Power Supply Programmer ................
HP 6827A Bipolar Power
Supply/Amplifier, to 100 V, 500 mA
KEPCO BOP 100-4M Bipolar
Supply / Amplifier, 0-100V, 04 A
TRANSISTOR DEVICES DAL-50-15-100 ........ccoccovinniiricciinrnancriiinianns
Programmable Load, 0-50V, 0-15 A, 100 Watts max.

TIME & FREQUEN

UNIVERSAL COUNTERS

HP 5315A-001 100 MHz/100 nS Uni
Counter, TCXO reference

HP 5315A-002,003 100 MH2/100 nS Univ.
Counter, battery power, 1 GHz C-ch

HP 5316A 100 MHz/100 nS Universal Counter, HPIB .................cc.o..... $700.00

HP 5316A-003 100 MH2z/100 nS Uni $850.00
Counter, 1 GHz C-channel, HPIB
HP 5316A-003,006 100 MHz/100 nS Counter, ...................ccccoooee..... $1,000.00

1 GHz C-ch., offset/normalize
HP 5334A 100 MHz Universal Counter, HPIB
HP 5334B-010,060 100 MHz Universal Counter, HPIB, OCXO
HP 5335A 200 MHz Universal / Statistical Counte:
RACAL-DANA 1992-04 100 MHZ/1 nS Univ. .......
Counter, 1.3 GHz C-channel, OCXO
TEK DC5004 Progr
100 MHz/100nS Counter/Timer, TM5000 series
TEK DC5009 P 135 MHz
Univ. Counter/Timer, TM5000 series
TEK DC503A 125 MHz Universal Counter/Timer, TM500 series ..........

FREQUENCY COUNTERS

EIP 575 18 GHz Source Locking Counter, GPIB

EIP 578-0pt.06 26.5 GHz Source Locking
Counter, millimeter wave ext.

EIP 590-0pt.92 WR19 Mixer Kit, 40-60 GHzZ, ..........cccocoivnviminccrunninins
for EIP option 06 counters

FLUKE 7220A 1.3 GHz Communications Counter ..............cccccceruen

HP 5340A-011 18 GHz Frequency Counter, HPIB

HP 5342A 18 GHz Frequency Counter .................

HP 5342A-001 18 GHz Fi
Counter, OCXO reference

HP 5342A-003,011 18 GHz Freq.Counter, .........c..ccccovcrvveccrrennnen. $2,750.00
+22 dBm,-20 dBm dynamic range,HPIB

HP 5342A-01,04,05,11 24 GHz Fi $3,900.00
Counter, OCXO, DAC, and HPIB

HP 5345A/5355A/5356B $4,000.00
26.5 GHz CW/Pulse Frequency Counter

HP 5382A 225 MHz Frequency Counter $175.00

STANDARDS

...$600.00
$750.00

AUSTRON 1250A Crystal Frequency Standard, 0.1/ 1.0/ 5.0 MHz
HP 105A Quartz Oscillator, 0.1/ 1.0/ 5.0 MHz ...

AUDIO & BASEBAND

DISTORTION ANALYZERS

HP 334A Distortion Analyzer, $550.00
5 Hz-600 kHz, -60 dB, auto nulling

HP 339A Di ion Analy built-in low d ion osc. $1,800.00

HP 8903A Audio Ana|yzer OHZI00KHE ... ot $2,600.00

HP 8903B-001,013,051 Audio Analyzer, ...... $4,250.00
20 Hz-100 kHz; C-message, CCITT

RMS VOLTMETERS

FLUKE 8920A True RMS $600.00
180 uV-700 V, 10 Hz-20 MHz

FLUKE 8922A True RMS \ $600.00
180 uV-700 V, 2 Hz-11 MHz

OSCILLATORS

HP 204C Oscillator, 5 Hz-1.2 MHz, 5 VRMS $150.00

HP 204D Oscillator, 5 Hz-1.2 MHz, 5 VRMS, $200.00
80 dB step attenuator
HP 209A Sine/Square Wave Generalor, 4 Hz-2 MHz, 5 VRMS max. ... $225.00



90 DAY WARRANTY PARTS AND LABOR -

TEST EQUIPMENT WANTED CALL OR FAX LIST -

10 DAY INSPECTION
OPEN ACCOUNTS

HP 652A Test Oscillator, 10 HZ-10 MHZ ..o
TEK SG502 Sine/Sq Osc.,
5 Hz-500 kHz, 70 dB step atten., TM500

MISCELLANEOUS
HP 3575A-001 Phase-Gain Meter, 1 Hz-13 MHz, dual display
HP 4437A Step
0-119.9 dB, DC-1 MHz, 600 ohms unbal.
HP 461A Amplifier, 20/40 dB, 1 kHz-150 MHz, 0.5 V/50 Ohms .
KROHN-HITE 3103 High/Low Pass Filter, ...............cocueenee
10 Hz-3 MHz, 24 dB/octave
KROHN-HITE 3202 t
Dual High-Pass/Low-Pass Filter, 20 Hz-2 MHz, 24 dB/oc
KROHN-HITE 3342R Dual HP/LP Filter, ........c.cocoomemeiniincincancnns
0.001 Hz-99.9 kHz, 48 dB/octave
KROHN-HITE 3750 LP/HP/BP/BR Filler, ..........cccoovvueeaiminninnsnninnnns
0.02 Hz-20 kHz, 6/12/18/24 dB/oct.
.. $1,000.00
3

$250.00
$200.00

ROCKLAND 852 Dual Highpass/Lowpass Filter, 0.1 Hz-111 kHz ...
TEK AF501 Tunable Bandpass Filter / Amplifier, 3 Hz-35 kHz ..
TEK AMS502 Differential Amplifier, 0.1 Hz-1 MHz, TM500 series

RF & MICROWAVE

SPECTRUM ANALYZERS
HP 11517A/18A/19A/20A Mixer, 12.4-40 GHZ, ..........cccvcueeiecnmnsinnnannies $675.00
wi/adapters, for 8555A, 8565A, efc.
HP 11970A WR28 Harmonic Mixer, 26.5-40 GHz
HP 11970Q WR22 Harmonic Mixer, 33-50 GHz
HP 11970U WR19 Harmonic Mixer, 40-60 GHz
HP 11970V WR15 Harmonic Mixer, 50-75 GHz ..
HP 11971A WR28 Harmonic Mixer, 26.5-40.0 GHz, for 85698 .
HP 11971K WR42 Harmonic Mixer, 18.0-26.5 GHz, for 85698 .
HP 1417/8553/8552/8443
Analyzer & Tracking Generator 0.1-110 MHz
HP 8406A Comb Genaralor. 1/10/100 MHz increments, t0 5 GHz ....... $450.00
HP 8444A-059 Tracki
0.5-1500 MHz, br8554 8568, etc.
HP 8445B Preselector, 1.8-18.0 GHz, for HP 8555A ................
HP 8557A/182T Spectrum
0.01-350 kHz, 1 kHz res., w/display
HP 8565A Sp
10 MHz-22 GHz, 1 kHz min.res.bw.
HP 8565A-100 Spectrum
10 MHz-22 GHz, 100 Hz mm msb«
HP 85698 Sp A
10 MHz-22 GHz, 100 Hz min.res.bw.

TEK 7L13/R7613 Sp $2,250.00
1 kHz-1.8 GHz, 30 Hz min.res.,w/frame
TEK TR503 Tracking Generator, 0.1-1800 MHz, for 492/4/5/6 . $1,375.00

TEK WM782V WR15 Harmonic Mixer, 50-75 GHz ..

NETWORK ANALYZERS
HP 11664C Detector Adapter, for 8755/6/7
HP 116658 Modulator, 0.15-18.0 GHz, for use with 8755/6/7

. $2,000.00

HP 11666A Refl Bridge, $1, 100.00
0.04-18.0 GHz, for HP 8755/6/7

HP 8410B/8411A/8743B Analy $2,000.00
2-18 GHz, w/Reflection-Xmsn Test Set

HP 8755C/(3)11664A/182T Scalar Network An. ............cccccooueurieenns $1,750.00
w/3 detectors, 10 MHz-18 GHz & frame

HP 8756A/(3)11664A Scalar Network Analyzer, .............................. $3,750.00
wi(3) detectors, 0.01-18 GHz

WAVETEK 1038D14A/H12/V13x2 Scalar Network .......................... $2,200.00
An,wi/(3)15882 WR28 detectors,26.5-40 GHz

SIGNAL GENERATORS

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

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

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

GIGATRONICS 840-01 Freq. Doubler, .. .. $2,000.00

26.5-40 GHz (WR28) out, 13-20 GH:

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

GIGATRONICS 875/86 Levelled ipli $5,000.00
26.540.0 & 50.0-75.0 GHz outputs

GIGATRONICS 910/12-18,0p16,14, 16 Synthesized .................ccc.... $3,500.00
Source/Sweeper, 12-18 GHz, 1 Hz res., OCXO

HP 85100V Frequency Muit $4,250.00
10-15 GHz in 150-75 GHz out >0 dBm

HP 86408-001,002,003 Signal Gen., ... $2,500.00
0.5-1024 MHz, AM, FM, var. audio

HP 8654A Signal Generator, 10-520 MHz, . ...$550.00
calibrated AM & uncal. FM

HP 8656A Signal Generator, 0.1-990 MHZ, ..............ccccouvrvvmnnseneenes.e: $2,900.00
100 Hz res, AM, FM, HPIB

HP 8660C/86602B/86632B Sy $2,750.00
Signal Gen., 1-1300 MHz, 1 Hz res., AM, FM

HP 8660C/86603A-002 Synth. Sig. Gen., ...........ccocumsirisimmniienis $4,500.00
1-2600 MHz, FM / Phase mod. w186635A

HP 8660D/86603A/86632B Sy $7,000.00
Signal Generator, 1-2600 MHz

HP 8671A-005 ized CW $6,000.00
2.0-6.2 GHz, 1 kHz res., HPIB

ROHDE & SCHWARTZ SMGU Sy ized $12,000.00
Signal Generator, 0.1-2160 MHz, 0.1 Hz res.

WILTRON 6742A Synth. Signal/Sweep Gen., $8,750.00
18.0-26.5 & 26.5-40.0 GHz

SWEEP GENERATORS

HP 11869A Plug-in Adapter “50 00

HP 8600A Digital Marker, for HP 8601A
HP 8601A Generator/Sweeper, 0.1-110 MHz, +20 dBm levelled

HP 8620C Sweep Oscillator Frame .............cccococooiniinnnic s

HP 8620C-011 Sweep Oscill Frame,
HPIB programmable
HP 86222A-002 RF Plug-in, 10-2400 MHZ, .............ccoooniivimrmnnnincnae $1,600.00

+13 dBm levelled, 70 dB atten.
HP 862308 RF Plug-in, 1.84.2 GHz, +10 dBm unlevelled
HP 86240A-002 RF Plug-in, e

2.0-8.4 GHz, +14 dBm Ivld 70 dB step atl
HP 86241A-001 RF Plug-in, 3.2-6.5 GHz, +8 dBm levelled
HP 86242D-004,008 RF Plug-In, 5.9-9.0 GHz, +10 dBm levelled
HP 86245A RF Plug-in, 5.9-12.4 GHz, +16 dBm levelled
HP 86250D RF Plug-in, 8.0-12.4 GHz, +10 dBm levelled
HP 86260A RF Plug-in, 12.0-18.0 GHz, +10 dBm unlevelled .
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 86290C RF Plug-in, 2.0-18.6 GHz, +13 dBm levelled
WAVETEK 962 Sweep G

1.0-4.0 GHz, markers, +12 dBm unlvid.

POWER METERS

ANRITSU MP-81B/ML-83A Power Meter, ................ccocoueueciiennenn. $2,500.00
75-110 GHz (WR10), -20 to +20 dBm
ANRITSU MP-82B/ML-83A Power Meter, .. ... $3,250.00

90-140 GHz (WR8), -20 to +20 dBm

BOONTON 4200-01A,03/&-4A x2 Dual Channel .................ccc.......... $1,500.00
Microwattmeter, w/(2) 1 MHz-7 GHz sensors

BOONTON 42B/41-4B Analog Power Meter, .............ccocccrvcnennnnn. $375.00
with 1 MHz-12 GHz sensor

BOONTON 42B/41-4E Analog Power Meter, ..............ccccccceecrvrennennesne. $500.00
with 1 MHz-18 GHz sensor

GENERAL MICROWAVE 476/4240A .. rssssarsessinasces S OO0
Power Meter & Sensor, 0.01-18 GHz 3510 +10 dBm

HP 435A/8481A Power Meter, . .. $1,000.00
10 MHz-18 GHz, -30 to +20 dBm

HP 435A/8482A Power Meter, . P SN ROD. e S
100 kHz-4.2 GHz, -30 to +20 dBm

HP 435A/8482H Power Meter, 0.1-4200 MHz, -15 to +34 dBm .

$1,150.00
HP. K486A WR42 Thermistor Mount, ....$350.00

18.0-26.5 GHz, for 432 series

HP Q8486A Power Sensor, $1,500.00
33.0-50.0 GHz, WR22, for 435/6/7/8
HP R486A WR28 Thermistor Mount, .............ccccccvorrececenrsrniiennnene. $390.00

26.5-40.0 GHz, for 432 series

RF MILLIVOLTMETERS
BOONTON 9200A-01 RF Millivoltmeter, 10 kHz-1.2 GHz, GPIB ......... $900.00
RACAL 9303 TRMS Level Meter, .

10 kHz-2 GHz, 77 10 +23 dBm, GPIB

AMPLIFIERS, MISCELLANEOUS

HP 465A Amplifier, 20/40 dB, 5 Hz-1 MHz, 1/2 Watt/50 Ohms

HP 8447A-001 Dual Ampilifier, 0.1-400 MHz ..

HP 8447E Amplifier, 22 dB, 0.1-1300 MHz, *13 dBm outpu

HP 8901A Modulation Analyzer, 150 kHz-1300 MHz .

HP 89018-001 Modulation Analyzer, ..
150 kHz-1300 MHz, rear panel mpul

HUGHES 1177H01F000 TWT Amplifier, .............c.ccccoevrcrernienence $1,750.00
20 Watts output, 1.4-2.4 GHz
M.P.D. LAB2-1020-2A Amplifier, 34 dB, 1.0-2.0 GHz, 2 Watts ...

M.P.D. LAB2-714-3A Amplifier, 34 dB, 0.7-1.4 GHz, 3 Watts .
MICROWAVE SEMI.CORP. MC5112
Noise Source, 25.5 dB ENR, 1.0-12.4 GHz, N(m), +28 VDC

COAXIAL & WAVEGUIDE

AMERICAN NUCLEONICS AM-432 CaVity .........ccccvmiememmusinssensnnssnees $95.00
Backed Spiral Antenna,LHC, 2-18 GHz, TNC(I) *NEW*
FXR/MICROLAB S3-02N Triple Stub Tuner, .
200-1000 MHz, 100 Watts max., N(m/f)
GR 874-LTL Constant | dance
Trombone Line, 0-44 cm, DC-: 2GHz
GR 900-Q GR900 14mm
HP 11589A Bias Network, 0.1-3.0 GHz, N(f#) ..
HP 11590A-001 Bias Network, 1.0-18.0 GHz, APC7
HP 11691D Directional Coupler, 22 dB, 2-18 GHz .....
HP 11692D Dual Directional Coupler, 22 dB, 2-18 GHz .
HP 11721A Freq. Doubler, 50-1300 MHz in/100-2600 MHz ouf
HP 333308 Crystal Detector, ..
0.01-18 GHz, neg. pol., SMA(mMYSMC(f)
HP 774D Dual Directional Coupler, 20 dB, 215450 MHz ..
HP 777D Dual Directional Coupler, 20 dB, 1.9-4.1 GHz
HP 84708-012 Crystal Detector,
10 MHz-18 GHz, neg. pol., N(m)
HP 8491A-030 30 dB Attenualor, ..............c........
DC-12.4 GHz, 2 Watts, N(m/f)
HP 8494G-002 Pro
Step Attenuator, 0-11 dB DC-4 GHz, SMA
HP 8495G-002 P
Step Attenuator, 070 dB DC-4 GHz, SMA
HP 8497K-004 Pr
Step Atteruator, 0-90 dB, DC-26.5 GHz
HP K422A WR42 Flat Broadband Detector, 18.0-26.5 GHz
HP K532A WR42 Frequency Meter, 18.0-26.5 GHz ..
HP K870A WR42 Slide Screw Tuner, 18.0-26.5 GHz .
HP K914B WR42 Moving Load, 18.0-26.5 GHz .....
HP Q752D WR22 Directional Coupler, 20 dB, 33-50 GHz .
HP R375A WR28 Variable Attenuator, 0-20 dB, 26.5-40 GHz
HP R422A WR28 Flat Broadband Detector, 26.5-40 GHz .
HP R532A WR28 Frequency Meter, 26.5-40.0 GHz
HP R914B WR28 Moving Load, 26.5-40 GHz .
HP V365A WR15 Isolator, 25 dB, 50-75 GHz ..
HP V752D WR15 Directional Coupler, 20 dB, 5
HP X870A WR90 Slide Screw Tuner
HUGHES 45111H-2000 WR28 Isolator, 25 dB, 26.540 GHz ...............

Write in 44 on Reader Service Card.

HUGHES 45113H-1000 WR13 Isolator, 25 dB, 40-60 GHz .
HUGHES 45521H-2000 WR28 Manual 4-Position Switch ...
HUGHES 45711H-2000 WR28 Frequency Meter, 26.5-40 GH:
HUGHES 45723H-1000 WR19 ......
Precision Rotary Vane Atten., 0-50 dB, 40-60 GHz
HUGHES 47316H-1111 WR10 Ti Bl ...
Detector, 75-110 GHz, positive polarity
HUGHES 47323H-1211 WR19 Flat Broadband
Detector, negative, 40-60 GHz
HUGHES 47974H-1000 WR15 SPST
PIN Switch, 250 MHz speed, 60-62 GHz response
KAY 442D Step Attenuator, 0-101 dB, 75 ohms, BNC
KRYTAR 1818 Directional Coupler, 16 dB, 2-18 GHz, SMA(f) .
M/A-COM 3-19-300/10 WR19
Directional Coupler, 10 dB, 40-60 GHz
MINI-CIRCUITS ZFDC-20-4 Directi
Coupler, 19.5 dB, 1-1000 MHz, SMA(f)
NARDA 25171 Level Set Attenuator, 0-17 dB, 2-8 GHz, SMA(f)
NARDA 26298 20 dB Attenuator, 150 Watts, DC-1 GHz, N(f/f) ...
NARDA 3000-SERIES D Couplers
NARDA 3024 Bi-Directional Coupler, 20 dB, 4-8 GHz
NARDA 3090-SERIES Precision High Directivity Couplers .
NARDA 368NM Coaxial High Power Load,
500 Watts, 2.0-12.4 GHz, N(m)
NARDA 369BNF High Power Ter
175 Watts, 0.7-18 GHz, N(f)
NARDA 3753B Coaxial Phase Shifter,
0-60 deg./GHz, 3.5-12.4 GHz
NARDA 4000-SERIES SMA Mini Directi Couplers
NARDA 4203-6 Directional Coupler, 6 dB, 2-18 GHz, SMA(f/(/f)
NARDA 4245-10 Directional Coupler, 10 dB, 4-12 GHz, SMA(f)
NARDA 4246B-20 Directional Coupler, 20 dB, 6-18 GHz, SMA(f)
NARDA 4799 Level Set Attenuator, 0-15 dB, 4-18 GHz, SMA(f)
NARDA 5070-SERIES Precision Refi Couplers
NARDA 765-20 20 dB Attenuator, 50 Watts, DC-5 GHz, N(m/f) .
NARDA 766-10 10 dB Attenuator, 20 Walts, DC-4 GHz, N(m/) .
NARDA 768-20 20 dB Attenuator, 20 Watts, DC-11 GHz, N(m/f)
NARDA 792FF Variable Attenuator, 0-20 dB, 2.0-12.4 GHz
OMNI-SPECTRA 2085-6010-00 Crystal
Detector, 1-18 GHz, negative polarity, SMA(m/f)
PAMTECH KYG1014 WR42 Junction Circulator, 18.0-26.5 GHz
SIERRA 662A-20 20 dB Attenuator, 100 Watts, N(f/) .................
SONOMA SCIENTIFIC 21A3
WR42 Circulator, 20 dB, 20.6-24.8 GHz
SPACEK LABS DQ-1 WR22 Flat Broadband Detector, 33-50 GHz ......
TRG V510 WR15 Precision Rotary Vane Atten.,
0-50 dB, 50-75 GHz
TRG V551 WR15 Frequency Meter, 50-75 GHz ..
TRG V559-10 WR15 Directional Coupler, 10 dB, 50-75 GHz .
TRG W510 WR10 Precision Rotary Vane Atten.,
0-50 dB, 75-110 GHz
WEINSCHEL 1515 Power Divider,
2-Way, DC-18 GHz, SMA(m/f/f)
WILTRON 4612K Progr
Step Attenuator, 0-70 dB, DC-40 GHz
WILTRON 4622K Progr
Step Attenuator, 0-110 dB, DC-40 GHz
WILTRON 60N50-0pt.1 SWR Bridge,
5-2000 MHz, 46 dB directivity, N(m/f/f)
WILTRON 87A50 VSWR Bridge,
2-18 GHz, 35 dB dir., APC7 test port

LOGIC

FLUKE 9000A-series Mi $375.00
Pods: 6800; 6809; 8080; 8085; Z80

HP 10343B/10269C SCS| Bus P! $300.00
wiprobe intfc., for 1630 series

HP 5005A Signature Multi $350.00

HP 8170A-002 Logic Pattern g $1,200.00

2 MB/s, address driver option

COMMUNICATIONS

HP 53401A HPIB Bus Analy $700.00

TEK 1410R NTSC Gen., WISPG2 SYNC. .......cccvvcrerrcrreerecrrienreneenee. $1,000.00
generator, TSG7 color bars

TEK 1411R PAL Gen. WISPG12 SYNC; ......c.cvuuvmiemirresnissnniareensaneen $1,000.00
TSG11 color bars;TSG13 linearity

TEK 1411R PAL Test Gen., $1,400.00

w/SPG12,TSG11,TSG13,TSG15,TSG16
TEK 1411R PAL Test Gen.,

w/SPG12,TSG11,TSG12,TSG13,TSG15,TSG 16
TEK 1411R-0pt.04 PAL Test Gen.,

w/SPG12,TSG11,TSP11,TSG13,TSG15,TSG16
TEK 147A NTSC Test Signal Generator, with noise test signal .
TEK 148 PAL Insertion Test Signal
TEK 1750 NTSC Waveform / Vector MONIOr ................c.cvveueeiinesennns
TEK 520A NTSC \
TEK 521A PAL \

PAR.5205-94,95,96,98 LOCK-IN AMP, ......cccovevernriurinmennsinnsicsnreccssone
20 Hz-20 kHz, int. osc., linflog, GPIB
PAR. 5206 Two-Phase Lock-In Amplifier, 2 Hz-200 kHz
PAR.5208-92,94,97,98 Two Phase B ...
Lock-in Amp., 5 Hz-20 kHz or 200 kHz,
TEK TM5006 5000-series 6-slot Programmable Power Module
TEK TM503 500-series 3-slot Power Module ...
TEK TM504 500-series 4-slot Power Module ...
TEK TM506 500-series 6-slot Power Module
TEK TM515 500-series 5-slot Traveller Power Module
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4DOT7/, In

www.24dot7 .net

Co-location
Web-hosting
Virtual Stores
Internet Malls
Secure Server for

Credit Card
Transactions

Put your
Company on
e
NTERNET

FAST and EASY with 1 Call
Full T-1 access

800-941-7715

For

Fax 407-321-3208

email - tnrbattery@aol.com

TECHNICAL, INC.

Your Largest Stocking Distributor L

FREE CATALOG

Hecelver & Transmitter Packs e Laptops, Camcorder, Cellular
Sealed Lead Acid, Lithium, & More

Immediate Delivery e 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 113 on Reader Service Card.

[ MISC. ELECTRONICS FOR SALE cont. |

MISCELLANEOUS ELECTRONICS FOR
SALE. Stepper motor/encoder 3” dia. 4.5". 4
ohm 2A. HP encoders, intended for use on
HP plotters $40 ea. or will deal for all. 200
available. 760-632-9775.

FOR SALE: Jenmar oscilloscope cost $200.
Digital capacitance meter cost $875. Some
diodes. Write 9953 NW 9th St. Cir. #1, Miami,
FL 33172.

MISC. ELECTRONICS WANTED

WANTED: NORTHERN Radio Company
Redwood Wash. Model N888 HF SSB hand-
held xcvrs. Also accessories. Call Gerry. 1-
800-843-4310 ext. 14.

| 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.

BRUEL & KJAER BUY, SELL, BEST
PRICES. EXCALIBUR ENGINEERING,
3198-C AIRPORT LOOP DRIVE, COSTA
MESA, CA 92626. 714-540-0169, FAX 714-
540-5417.

EXCESS INVENTORY WANTED:
Transistors, semiconductors, capacitors, PC
boards, & diodes. We buy it alll! Contact:
SEMITECH, INC., 334 Cooper Road, Bldg.
A., Berlin, NJ 08009. Phone 609-768-0030,
FAX 609-768-5690.

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

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

WANTED: LATE MODEL TEST EQUIP-
MENT (Tektronix, HP, Fluke). Also we buy
test equipment manuals, catalogs. Pepper
Systems, 214-353-0257; 214-902-9511 FAX.

Remote Control for
Any Application

NEW NEW NEW NEW

o 6 Chanel Receiver vith
- Digital Oulruls
Al Channels are
« Channel 2 and 3 Digital Programmable for
Outpuls Momentary, Latched,
. (nmpcmble with 2 Button Latched vith Conjtion 30-
or 4 Bufton Remofe 60-90 Sec. Timed Outputs

| » Code Hopping Receiver g%iempping Receiver af

at 434 Mhz : b
| Compoe vih Al Goroge [ * oot wih 2 fton

Doors and h
Some Car Alarms@ o ggmguéﬁlimm

» 3 (hannel Receiver
@ Channel 1 - 5 amp Relay,
/0, N/C

Street Smart Security = 1-800-908-4737
7147 University Avenue © La Mesa, CA 91941
Send, Fax or Call Order In - Use Credit Card or Check. Fax (619) 462-0652

7 Butfon - 4 Bution - 15 (hunnel
3 Channel Remote » Extra Long Range 434 Mhz
S.AW. Resonator
» Push Combination of
Buttons tagether for
Channe! 5 through 15,
ompafible with Three i.e,:Push Button 1 and
and Six Channel Receivers. & 2 fogether for Channel 5
& o (ompatible with Three
and Six Channel

@;:E} & Receivers.

with SAW. Resonator
o Push Both Butions together
for Channel 3
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PRINTER PORT
OSCILLOSCOPE

by Robert Davis

andheld digital par t S imum, a FIFO memory IC is used
oscilloscopes are . instead of RAM. This FIFO replaces
quite expensive. p rin ier p or t deVI ces. two counters, multiplexers, and a

They often sell for

over $1,000.00. By

using your laptop

or desktop comput-

er, the price can be
slashed substantially. In fact, a sin-
gle-channel version can be built for
under $100.00. Any old laptop with
only one floppy drive can run the
software.

This is considered to be a
“hobby” grade device. It is not suit-
able for medical purposes, or accu-
rate enough for professional appli-
cations. Design accuracy is 10%,
although with laboratory equipment,
accuracy of 5% should be obtain-
able.

The printer port oscilloscope
starts with an input buffer and volt-
age divider feeding an amplifier.
This then drives an analog-to-digital
converter which feeds a FIFO (first
in first out) buffer. This is then multi-
plexed into two four-bit chunks to be
input into a printer port. A clock is
derived from clock dividers and

selected by eight-to-one multiplex-
ers.

The printer port oscilloscope
was not an easy project to design.
The prototype had to be re-
designed several times before it
worked properly. The key compo-
nent is a high-speed analog-to-digi-
tal converter. Thanks to a new chip
from Analog Devices, the AD775,
the problem is taken care of for
$15.00. This compares with $35.00
for the old eight-bit 15 MC analog-
to-digital converter — the CA3318.
The AD775 is available from
Newark Electronics. Due to high
demand, it might be in short supply.

There are four problems to
solve with using the AD775.The
first problem is that the AD775 is .4”
wide. Its socket can be made from a
24-pin socket by cutting a strip out
of the center.

Second, it's rated for 20 MC
guaranteed operation. For a sam-
pling rate of 2 uS per division, 25

MC operation is needed. The
Analog Devices specification sheet
shows that the AD775 can work up
to 35 MC, with a loss of accuracy.

Third, there is the need for a
reference supply. For professional
use, high-precision references are
used. For our application, the five-
volt power supply can suffice. It
needs to be within 4.9 to 5.1 volts to
be accurate enough.

The five-volt reference leads to
another problem. In order to sample
signals below zero volts, they must
be biased so that they appear
above zero volts. The AD775 has an
internal reference with a low end of
.6 volt and a high end of 2.7 volts.
The AD775 would then need an
average input voltage of 1.7 volts.
This is done with a NE592 video
amplifier. It naturally has a bias on
its output of about 2.5 volts. A
2N3904 transistor then steps that
down to 1.9 volts.

To keep the chip count to a min-

RAM memory chip. FIFOs used to
be quite expensive, but now are
available for around $10.00 to
$25.00 depending on the amount of
memory and speed of the device.

FIFO stands for “First In First
Out.” That is to say, information is
put into it, and retrieved from it, in
the same order. This is much like a
shift register, except that the FIFO
is nine bits wide. They also feature
“dual ports.”

Dual ports allow information to
be read from and written into the
FIFO at the same time, and at two
different locations in memory. The
ability to read and write at the same
time is not being used in this appli-
cation. In order to keep digital noise
to a minimum, we will not read from
the FIFO while it is being written to.

FIFOs require special “hand
shaking” to prevent them from going
into “flow through mode” where they
essentially disappear from the cir-
cuit. If a read is attempted when the

FIFO is empty, or a write is attempt-

PRINTER PORT O'SCOPE IN9 14 iy .
INPUT SECTION 2N4416 Bits
01 7 e 0100
e 100 gl
SCOPE INPUT (© gﬂ?
IMEG N4416 1111
@x1.2K 22K PRINTER PORT O'SCOPE
x1.2K) ‘ FAAN MEMORY SECTION
S®AAM 7 v
[ +5V +5V +5V
‘—. 11,13,14,15,18 2328
(2x100) | | PRINTER PORT L |22 16 ol
200 16.1 3 2 13 D02
D5-7 D6-8 D7-9 1 ,_71 g i }:{ DI ?1 4;—013-04
2223 ———012-D5
+6V E 775 |6 5 10 13 74HCT
Tll Tlo T916 U el & s | e >d2 18 :
: FIFO
1

12 1

CLOCK ’ 6 WRITE\
' gD 74LS20 FULL\
9
D3-17\ o J lg

2
DO-1\ & 3N A

01-14\%% ENABLE\

CHANNEL 1/2
741820, 74LS14 PIN 7=GND, PIN 14=5V

PRINTER PORT
D2-16 &

- 74LS14
1
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ed when the FIFO is full, it enters FIFO is empty. But once you start addresses at a time unless the is twice as expensive, but rated to

this “flow through mode.” After that, reading from the FIFO, it starts writ- FIFO is reset. That is based on work at speeds in excess of 25 MC.
every read or write flows directly ing again because it is no longer using a 2K FIFO. Every Dallas chip tested has
from input to output. “full” When it comes to speed, the worked at 25 MC, but that is no

To prevent this, a four-input Writes at this time will be full of Dallas DS2010 FIFO is officially guarantee.
gate pulls the write high whenever noise signals since the read buffers rated at 50 NS. For proper opera- Two ICs are used to determine
there is a full flag or a reset. are sending data. So be careful not tion at 25 MC, a speed in excess of the mode — the 74HCT20 and
Software prevents reading when the || to read from more than 2048 40 NS is needed. The Am7203A-25 74HCT14.The 74HCT14 is a

* PRINTER PORT OSCILLOSCOPE Il 10/01195 BY BOB DAVIS
‘LOWREEQLUT! VERSION FOR 640

CLS : LOCATE 10, 20: INPUT “USE PRINTER PORT NUMBER: *, LPT
'DOUT = &H378: COUT = &H37A: CIN = &H379
JIF LPT = 1 THEN DOUT = 8H3BC: COUT = 8H3BE: CIN = 8H3BD
THEZ{)OUT &Hﬁ?BCOUTa&HZ‘?i\.CiN = &H279

OCATE 3, 71: "I ,
LOGKTE# 71:PRINT "O’SGGPE"
LOCATE 7, GQ'PF!%"CH 1 VIDW"

LOCATE 9, 72: Pi i
LOCATE 11, & PH?NT"GHT POS!T N
LOCAT PRINT

LiNE (572 1 617, 170), . B
617, iy B
NE 572. 17, 282), ,

LOGATE 4 TZ.PR!HT SCOPE”
LOCATE 6, 71: PRINT "VOLTS/DIV’
LOCATE 10, 71: PRINT “POSITION”
LOCATE 14, 71: PRINT ‘TIMEDIV"
LOCATE 18, 71: PRINT “TRIGGER’
LOCATE 22, 71: PRINT “COPYRIGHT”
LOCATE za, 71: PRINT “BOB DAVIS”
PRINT “1.0” -

LOCATE 8, 73:
LOCATE 12, 73: PRINT ‘0"
LOCATE 16, ?3 PRINT“EMS
LOCATE 20

LOCﬁTE25 15.PHMT‘SELE¢YGQNTROLSWHHNWAM KEYSQRMUIT‘ 5

13‘3:2 P= &C:B R=5V=128

sr .

E 13,72 +32°S:OUTCOUT, 15 ‘RESET- START

[E 15, 69: PRINT “)-QOR!ZT?mV’ Pon A 1’rg ngxr - mmnsosmr

PRINT 5 mS” cams(eas,m 57 .

m: 70: PRINT “COPYRIGHT” PAINT (625, 272). 0, 7 ~ .

ATEEZ,MPRNT‘BOBMWS" MTRIG = 0 TRIGD = 0: RA = R + 128 . .
LOGATE 28, s OOP: meaencwm&.mme
PRINT * eomoasmuwamcmnmnxsvscna&uw ouT CouT, 4:v = 1\ 16) .

=138=2P-0.C= OUT COUT =v+ cxmmowa) ._, .
smm.omwm,n omcour . 'NEXT ADDRESS

DOUT, (T +32* S) ‘CONTROL OUT mmaamman : -

‘RESET - START iF MTRIG < 999 THEN

FOR A =1 TO 1000: NEXT A ‘CAPTURE DELAY IF TRIGD = 0 THEN
FORH=1T0 530 ‘HORIZONTAL RANGE

PSET (H, 2), 0: DRAW “CO"+ "M="+ VARPTRS$(H) + “,189”

IFH> 2THEN PSET (H- 1, V), 0 ELSE PSET (H, 95),

OUT COUT, 4:V = (SNP$C|N 116) ‘GET LOW 1/2 BYTE
OUT COUT. 5:V = V + (INP(CIN) AND &HF0) - P - 30

:F(V>RAANDRA<0)on(V<RAANDﬂA>mTHENTmeD 1
GOTO TLOOP

END IF

IF(V<RAANDH<O)0R(V>RAANDR>0)THEN
PAINT (625, 272), 4, 7

IFV>188 THENV =188 ELSEIFV <2 TH NV- ELSE

IF H > 2 THEN DRAW “C1” + “M=" + VARPTR$(H) + * =" + VARPTR$(V) GOTO TLOOP

QUT COUT, 0: OUT COUT, 8 ‘NEXT ADDRESS END IF
NEXT H END IF
kgs INKEYS: IF key$ = “q" OR key$ = “Q" THEN END FORH=1TO 548 ‘HORIZONTAL RANGE
LOCATE C, 69: PRIN QUT COUT, 4:V = (INP(CIN) \ 16) ‘GET LOW’ 1I2 BYTE

Uery$="2"THENC C+4:IFC=21THENC=9
leex$ =‘B'THENC=C-4:IFC=5THENC =17

OUT COUT, 5:V =V + (INP(CIN) AND &HFOg P+50
IFV>327 THEN V = 7ELSEIFV<2TH NV

LOCTECSSPRINT“ - tFH>2THENUNEH 1)-(H, 328), 0
IF C = 9 THEN ‘SENSITIVITY IFH>2 THEN LINE H, VéT
Isty$=“6" N:S=S+1:IFS>7THENS =0 PSET (H, 30), E'ISH 60).2‘PS (H 90),2 PSET(H 120), 2
IF key$ = “4"THEN : S =S - 1:IFS<OTHENS =7 PSET (H, 150 2 PS
{F S = 0 THEN LOCATE 9, 72: PRINT “GND” PSET H, 240 2 PSET (H, 2?0 2 PSET 399 2
IF S = 1 THEN LOCATE 9, 72: PRINT “ 2° F H MOD THEN LINE ( }‘HH aen. 2
IF S = 2 THEN LOCATE 9, 72: PRINT * 17 OLD’V Vi OUT COUT, 0: OUT ‘NEXT ADDRESS
FEIimmiseni oS e s Ok THENEND
' = =1} o
 IF $=5THEN LOCA TEQ :PRNT 1" ATE C, 73: PRIN

IF § = 6 THEN LOCATE 9, 72: PRINT ‘05”
‘YEI:SF SF:: 7 THEN LOCATE 9, 72: PRINT *.02°

..“2"THENC=C+4IFC 24 THENC =
terﬁE “8”THENC >-4:IFC=4THENC = 20

C 73 PRI
IF C = 13 THEN ‘POSITION IFC = ‘SENSITIVITY
="6"THEN :P = P + 2:1F P > 30 THEN P = -30 IerW—-“S"THEN S=S+1:IFS>7THENS =0
=“4"THEN:P=P-2:IFP < -30 THEN P = 30 IFkey$ =“4"THEN :8=8-1:IFS<OTHENS =7
/ LOCATE 13, 73: PRINT P IF S = 0 THEN LOCATE 8, 74: PRINT “GND *
END IF IF § = 1 THEN LOCATE 8, 74: PRINT ‘20"
IF C = 17 THEN ‘TIME BASE

IFkey$ ="6"THEN:T=T+ 1:IFT>238THENT = 11
IFkey$ = “4"THEN:T=T-1:IFT<11 THENT =23
 IFT =11 THEN LOCATE 17, 72: PRINT “20 mS”
IF T = 12 THEN LOCATE 17, 72: PRINT “10 mS”
_ IFT = 13 THEN LOCATE 17, 72: PRINT “ 5 mS’
IE T = 14 THEN LOCATE 17, 72: PRINT “ 2 mS”
IET = 15 THEN LOCATE 17, 72: PRINT * 1 mS”
IF T = 16 THEN LOCATE 17, 72: PRINT “5 mS”
IF T = 17 THEN LOCATE 17, 72: PRINT “2 mS”
IF T = 18 THEN LOCATE 17, 72: PRINT “1 m§”
IF T = 19 THEN LOCATE 17, 72: PRINT 50 MS' .
IF T = 20 THEN LOCATE 17, 72: PRINT “20 uS$
. IFT =21 THEN LOCATE 17, 72: PRINT “10 u8’
IF T = 22 THEN LOCATE 17, 72: PRINT “5 uS®
IF T = 23 THEN LOCATE 17 72:PRINT “ 2 u8”

END IF IF T = 12 THEN LOCATE 16, 74: PRINT “10MS"
GOTO START . IF T = 13 THEN LOCATE 16, 74: PRINT * -
* PRINTER PORT OSCILLOSCOPE Il 10/01/95 BY BOB DAVIS VL

 HIGH RESOLUTIQN VERSION FOR 640 X 400 VGA

CLS : LOCATE 10, 20: INPUT “USE PRINTER PORT NUMBER: “, LPT
DOUT = &H378: COUT = &H37A: CIN = &H379

IF LPT = 1 THEN DOUT = &H3BC: COUT = &H3BE: CIN = &H3BD
g-‘LIéPTafiTHENDGUT = &H278: COUT = &H27A. CIN = &H279

LINE (550, 0)-(639, 329), 1, BF
LINE (572, 94)-(617, 114), 0, BF

IF S =2 THEN LOCATE 8, 74: PRINT 1.0
IFS =3 THEN LOCATE 8, 74: PRINT “ 5 ¢
IF S =4 THEN LOCATE 8, 74: PRINT “ 2 *
IF S =5THEN LOCATE 8, 74: PRINT * 1 °
{F S = 6 THEN LOCATE 8, 74: PRINT * .05"
"I:DSQF 7 THEN LOCATE 8, 74: PRINT © .02

IFC 12 THEN
IF key$ = “6"THEN : P=P+2.FFP>90T§‘!ENP

IF key$ = “4"THEN :P =P - ZIFP<MTHEHP=90

LOCATE 12, 74: PRINT P

END IF
:chtsmsm ~ ‘
Fleys =6 THEN:T =T + 1:IF T > 23 THEI
““4"THEN:T=T-1: tFT<11'IHE
FET THEN LOCATE 16, 74: PRINT “20MS”

‘TME:BASE
=1t

IF T = 22 THEN LOCA
IF T = 23 THEN LOCATE 16 74 PRINT"ZUS'

LINE (572, 150)-(617, 170), 0, BF END IF .

LINE (572, 206)-(617, 226; .0, BF IF C = 20 THEN _ TRIGGER
LINE (572, 262)- 617, 262), 0, BF IF key$ =“6'THEN :R =R + 1:IF R > 30 THEN R = -30
LINE (0, 0)-(639, 329 IF key$ = “4"THEN :R=R - 1:IF R < 30 THEN R = 30
LINE 550 639, 329;, B LOCATE 20, 74:PRINTR -

LINE (554 END IF

LINE 572 94)-(517 114),, START
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POWER o

12VCT 1.2A  2200/16V

iﬁ 30

-9V

PRINTER PORT O'SCOPE
WRITE CLOCK SELECT

2200/16V

Schmidt Trigger to reduce noise and
an inverter to correct for some sig-
nals being inverted from the printer
port. The 74HCT20 works as a gate
to generate the reset signal. The
state of D1 makes it possible to
select between two different chan-
nels. See the Mode Selection Chart.

The next problem is that the
clock speed of 25 MC is fine for
high-speed mode, but it needs to be
slowed down in order to capture
lower frequencies. This has to be
done in an orderly method so you
can know exactly what the frequen-
cy is and, hence, what the sample
rate is.

Usually a 1-2-5-10 stepping
sequence method is used. The
74HCT390 contains two of the
dividers that are needed in each
chip. Each divider divides by 2 and
then by 5 for a total of dividing by
10.Then, two 74HCT251 selectors

select the desired clock frequency
out of the eight possibilities that
each can select.

To choose between the two
selectors, data bits 3 and 4 are
used. A low-data bit enables a
74HCT251 selector. The selected
clock output can also be called the
system clock.

Then there is the input gain and
attenuation circuit. FETs on the
input give it a high-impedance input
to minimize loading on the circuit
under test. The FETs don'’t provide
any gain. A 2N3906 provides low-
impedance drive to the resistor volt-
age divider network.

Next, a CD4051 analog multi-
plexer selects a tap on a resistor
divider to feed the NE592 amplifier.
This divider allows a range of .02
volts per division to two volts per
division. The NE592 amplifier pro-
vides inversion, adjustable gain,

and a bias voltage of 1.7 volts. The
gain should be adjusted so that a
one-volt peak-to-peak signal at .1
volt per division fills the entire
screen.

The input voltage divider uses
some strange resistor values. The
600-ohm resistor is two 1.2K resis-
tors in parallel. The 60-ohm resistor
is two 120-ohm resistors in parallel.
The 200-ohm and 10-ohm resistors
are two 100-ohm and two 10-ohm
resistors in series.

To reduce noise on the inputs
from the wire running to the printer
port, 220- to 470-ohm resistors to
the five-volt supply can be used.
The inputs are pins 1 to 9 and pins
14 to pin 17.Pins 20 through 25 are
tied to the ground.

The circuit board is made by
photocopying the design onto one
of the many circuit board’s transfer
films. The design is then transferred

from the film to a copper-covered
board with an iron. The film is
removed and then the board is
etched in a plastic tray with etching
acid. Once etched and cleaned, the
holes are drilled using a #65 bit in a
drill press. Harbor Freight has drill
presses that will do for only $50.00.
The drills can be bought at “ham-
fests” for $3.00. A suitable cabinet
can be purchased for $6.00 at ham-
fests as well.

The circuit is built on a printed
circuit board, or a pad-per-hole
board. On a pad-per-hole board,
power and ground are created
using 20 gauge solid copper wire.
After power distribution is wired up,
check it out with a voltmeter for the
proper voltages. Then it is safe to
install the ICs.

The NE592s and 4051s should
not be wire-wrapped. Instead, use
point-to-point soldering with analog
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Printer Port O'scope Circuit Bord, viewed from top.
Numbers are pins on the printer port connector and tested with a logic probe to Next month’s printer
ensure proper operation. The port article will f’ez:t;"’e,a
ground busses surrounding their section at a time in the order that AD775 can be tested with a direct "ide‘l’hadﬂgi}ar ':g' gives
area on the circuit board. their block diagrams appear in this input as long as it is between You fie 8 ity to see pic-
The wiring can be done one article. Each section is then wired ground and 2.5 volts. NV tures on your computer.

ACP's 80th GIANT
COMPUTER

unday, 8am-2pm

REE Admission & Parking
Shop 100's of Sellers

in ACP's Giant Parking Lot

Advanced Computer Products, Inc.

1310 E.Edinger
Santa Ana, CA
714-558-8813
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" Now Available:
Motorola EE3
$1295 *EE3
*Star-Tac
*Pocket Size *7-Way Boxes
*Operates on
9-volt Battery *Load Code

Removal
*Easy to read

LCD Display *Repair & Update
Old Units

"CopyCat, Black Box, Stand-alone Programmer"
You have all heard of this amazing device, now you can
own one for yourself. Complete with cables, and easy
instructions. No kit to put together. Completely
Assembled & Pre-tested.

Electronic Service & Supplies
219-744-4788
BYDN38B@#Prodigy.com
http://www.cris.com/~macguyvr

Write in 74 on Reader Service Card.

[ MISC. ELECTRONICS WANTED cont. |

MILITARY TRANSISTORS & DIODES &
INTEGRATED CIRCUITS WANTED. ELEC-
TRONIC MATERIAL INDUSTRIES 818-769-
1002, FAX 818-769-1084.

WANTED: ZENITH Mod. 4030 or 4040 con-
verter. Please call 502-926-7277 after 7pm C.

WESTERN ELECTRIC WANTED: 1920s-
1960s. Amplifiers, mixers, pre-amps, speak-
ers, tubes, etc. FREE OFFER 1-800-251-
5454,

WANTED: ELECTRONIC EXCESS “NEW”
ICs, SEMICONDUCTORS, CAPACITORS,
RELAYS, FANS, MOTORS. Late model
TEST EQUIPMENT. Your NEW but excess
electronics could be exactly what I'm buying.
LYNN JOHNSON CONSULTING. 408-274-
3559 V/FAX, lyntec@ccnet.com WEB
http://www.angelfire.com/ca/ljehome/index.
html

MISCELLANEOUS ELECTRONICS WANT-
ED: Northern Telecom and AT&T boards,
Picturetel video conferencing units. New to 5
years. 760-632-9775.

WANTED: X-BAND radar & microwave
equip., WWII-1960. Civilian, military. Working
or not. Parts TMs etc. SHF, Box 10215,
Pittsburgh, PA 15232.




THE SMARTEST SOLUTION

Crownhill can offer a broad range of processor based smart cards from
Jjust £1.00. and Smart Card sockets for just £1.45 ea. PIC Microchip based
Smart Cards now available at just £5.00 ea..........DEVELOP YOUR OWN
SMART CARD !

Crownhill can supply over 150 different types of IC from more than 12
silicon suppliers, all can be incorporated into smart card format. Some
cards are available from stock, most are to the
specification.

ATTENTION DEALERS

BUY DIRECT FROM
THE WAOLESALER

BASIC SMART CARD EVALUATION [ e e e

PACKAGE Programs all makes of
Smart Card Reader/ Writer (Programming P87C51/2 and Amtel 89C51
Interface)

i ! fiash types.
Evaiuation applications, for use with
Smart camsp;lm'ded in the package. 4 Plugs into serial port on IBMPC
Basic ID Card. Basic Electronic Purse, or compatible.

Basic Loyalty Card. 4 Complete with software,
* ‘C’ Library & Command descriptions. For connection lead and PSU
the user to design their own Smart Card | ¢  £79.95

applications usmg the cards provided.
. Suite. Text
Ed«or Assembler Simulator for
programming the Cards provided.
. INTRODUCTORY PRICE
£99.95

GET THE BEST PRICES AND SERVICE
AL PROGRATMERL & 1 X5+ BLEUNITS AREIN STOCHIEORIMMEDIATE SRIPMENT

4 Programs 16V8, 16V8A, 20V8,
20V8A, 20V8Z.

¢ Works on IBMPC compatible,
laptops, notebooks, etc.

# Plugs in Centronics port.

4 Easy to use software i

¢ Supplied with PLAN Logic compiler |
software ¢

4 Complete with examples,
connection lead, PSU and user
manual H

In Your Hands
T <o aayN

Tomorrows Technology

y Professional Reader Wrifer Package
Serial PC interface, giving
protocols and .lib files for all cards listed below.
 This Intelligent Reader Writer allows communication between a PC and
cards that have different communication protocols. By taking care of the
card specific particulars, it allows control of the cards without the user
getting involved with the technical details of the card operation.

NOUAU(S(ONS

ﬂTY ary

¢ £89.95 .
SMART CARD INTERROGATION SYSTEM | 1“ 50

Smart Card Reader/ Writer (Programming Interface)
DIY SPECIAL £9.95 | , "v-s ("o) S1 99 31 85 S1 70
600 LR L

INTRODUCTORY PRICE £225.00

Smart Card Interrogation System, to identify the commands 5
' accepted by any valid Smart Card and log them to disk for i
Circuit Diagram for an evaluation. Will allow the user to “re send * known commands and

easy to build Smart Card

THE OLD BAKERY
NEW BARNS ROAD
ELY

CAMBS. CB7 4PW UK
Tel: 01353 66 57 09

Fax: 013536667 10 Email: Sales@crownhill.co.uk

WANTED: ELECTRICAL materials, Allen-

Bradley, Agastat, Appleton, Crouse-hinds,

T&B, Square D, Pyle National, Russel & Stoll,

circuit breakers, fuses, connectors. Call

geiner Sales, 805-376-9044, FAX 805-376-
207.

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.

HIGHEST PRICES PAID FOR WESTERN
ELECTRIC TUBES, EQUIPMENT, AND LIT-
ERATURE. Other tubes wanted: 2A3,
5AR4/GZ34, 6CA7/EL34, 6L6GC, 10,
12AX7/ECC83, 45, 50, KT66, KT77, KT88,
211/NVT-4C, 845, 5691, 5692, 6550, etc. Don
Singerhouse, PO Box 321, New Richmond,
WI 54017. Phone/Fax: 715-246-3899.

WANTED: JENNINGS type J-1004 or J-1005

high voltage voltmeter. Equipment in all types

of condition accepted. Youngson's, Inc., 6701

lglzelrose Ave., Louisville, KY 40216, 502-448-
28.

WANTED: SURPLUS electron tubes, Allen-
Bradley carbon comp. resistors, Sprague
Black Beauty caps. Contact Charlie 818-444-
7079, Fax 818-444-6863.

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.

WANT USED or surplus DC motor controls or
adjustable frequency AC drives, 1/2 HP and
up. DC motors fractional to 3 HP. C.
Woodruff, 5507 55th Ave. So., Seattle, WA
98118. Voice/Fax 206-723-8487.

WANTED: TUBES, radios, transmitters,
receivers, gyros, bearings, connectors,
relays, lamps, synchros. Hyness Company,
709B Delair Road, Cranbury, NJ 08512-4212.
Phone: 609-395-1116, FAX 609-395-1117.

SS WHITE AIR ABRASIVE wanted. Model
K, H, or similar. Call or fax Jack, 513-777-
0800, 513-779-3931 (voice).

TESTERS WANTED: Immediate offers made
for Ultrasonic, Magnetic Particle, Eddy
Current, X-Ray and Borescopes, 24hrs.
Leave detailed message with make/model. 1-
800-530-3371.

WANTED: ELECTRON tubes, ICs, semicon-
ductors. Astral, PO Box 707NV, Linden, NJ
07036. Call 1-800-666-8467.

BBS & ONLINE SERVICES

VISIT DON Lancaster's GURU’S LAIR web-
site at http://www.tinaja.com PICs, pseudo-
science, PostScript, patents, Tinaja quests,
flutterwumpers, book-on-demand, magic
sinewaves, money machines, Navicubes,
tramways, wavelets, and Webmastering.
Online reprints, consultants net, forums,
annotated hot links, surplus bargains, great
heaping bunches more.

monitor the result i
Interface. Supplied with . Passive interface to allow the user to monitor the data flow between |- "v'57m ssssmEnn ls199 3185 s‘ 70
P.C. Driver SOﬁWif; 10[ Card and host system
communicate with Real 3 244 page Hard Back reference book, covering all aspects of Smart "v.ss‘u' s 99 s 85
Smart Cards Card design and programming. LY B s 1 1 s1 10
¢ Sample program to read memory type Phone cards
PCB for above £7.00 * Data on NEW Visa Smart Cards "v'515° (JBB) sz7 s sz
s psaon 00 9275 260 45
US3 USD032 Gemplus |- Atmel |
Nsa |_Jusro1s JUsD033 GPM103 - Siemans :gfzg?c :
MASTERCARD USM202 USL101 SGS GFMIK SLE4406 Lo
SWITCH USM204 USL102 Thomson BGFV2K :sLE43s ook
accepred l‘s‘.\ms leL404 ST1305 GFM4k - SLE4404 ‘-\1‘24(.‘08
USM264 UsD304 o coane fopmate Esiedie Taol
USDO19 USDOIR ST14C04C - SLE4428 aTssscion |
SLE432 |y regscioz |
CROWNHILL ASSOCIATES LIMITED SLEASR

CONVERTERS

ary ary ary
10 20 50

CENTURY CT-3000 ...565 S60 $55
PANASONIC 145.....579 §74 $69

ALL TYPES OF CABLE
EQUIPMENT AVAILABLE.
CALL FOR DETAILS.

CALL FOR THIS MONTH’S SPECIALS

=800-608-350b
DIRECT/CABLE SUPPLY
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RESOURCE BIN

Useful tools for Book-
on-demand publishing.

ur usual reminder here
that the Resource Bin is
now a two-way column.
: You can get tech help,
consultant referrals, and off-the-wall
networking on nearly any electronic,
tinaja questing, personal publishing,
money machine, or computer topic
by calling me at 520-428-4073
weekdays 8-5 Mountain Standard
Time.

Book-on-Demand
Publishing

There's now a new Book-on-
demand opportunity. With BOD,
books will be produced only when
and as ordered.

There is no inventory and noth-
ing ever gets out of date. Author
royalties can go as high as 90% and
be paid hourly. A backlist can con-
tinue forever. There is rarely a
return and never a shopworn copy.
Products are easily customized for
each and every buyer. The time
from manuscript to product can be
measured in minutes, rather than
months. Corrections are trivially
made at any time.

Most BOD can be done at home
or as a small-scale tech start-up.
For smaller quantities or unknown
sales, costs are far lower than tradi-
tional publishing. At least up to
3,000 certain sales in a short time
period.

BOD also circumvents most of
the hassles of traditional publishing.
Such as that wonderful IRS Thor
Decision that pays publishers to
shred books and decimates back-
lists. Or the notorious publisher’s
committees that sit on your manu-
script for a year and then reject it
because it is “not timely.”

Or “reserves against returns”
which blatantly rip off authors. Or
the recent publisher merger mania.
Which has clearly replaced normal
incompetence with acute rec-
tocrainial inversion.

Or chain bookstores which
replace 60,000 different Mom-and-
Pop titles with 10 copies each of
only 6,000 “best selling” books.
Most of which will get pulled and
shredded after a mere 22 weeks on
the shelf.

Let’s see what's involved in set-
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ting up your own BOD operation ...
Adobe Acrobat

You can use most any software
to create BOD files. So long as it
does a good job of generating
PostScript that is clean and com-
pact. Obvious choices are
Pagemaker or lllustrator.

PostScript is an outstanding
general-purpose computer language
which | believe is the standard way
to publish.

PostScript’s strong points
include high speed, total device
independence, and a stunning vari-
ety of incredibly high-quality fonts.

A new web-friendly “RISC” vari-
ant of PostScript is called Adobe
Acrobat. Acrobat’s .PDF files are by
far your best way to communicate
with a BOD printer. Many apps
directly generate .PDF files.
Otherwise, any PostScript file or any
.EPS file can be converted to .PDF
using either Adobe’s Acrobat
Distiller or GhostScript shareware.

Free Acrobat readers are avail-
able from www.adobe.com See that
Acrobat Library shelf of
www.tinaja.com — Access to a free
online version of Distiller is also pro-
vided for you as are GhostScript
access links.

NEXT MONTH:
Don looks at useful

resources for ama-

teur astronomy.

Which Printer?

Until recently, you absolutely
had to have a PostScript printer for
BOD. Between host Acrobat and
GhostScript, non-PostScript printers
could now at least theoretically be
used for some BOD work. But they
will usually be slower and may pre-
sent other major problems. Thus, |
strongly feel that a PostScript printer
remains the most reasonable way to
go. And because of speed and qual-
ity, a laser printer is often your best
choice.

An ideal BOD laser printer

PostScript level Il, version 2017 or
higher. Offering an enhanced 600
DPI resolution. Along with improved
halftones. Which most people can-
not tell from unenhanced 1200 DPI
or anything higher. Much of tradi-
tional ink printing will not end up
remotely near this quality. Owing to
press and operator variables.

A minimum speed of 15 pages
per minute. With an 11 x 17 option
for covers or multi-page work.

A bolt-on or slide-in duplexer is
a must. A duplexer lets you print
both sides of a sheet in one trip.
Duplexing is just plain wonderful.
Mess up a duplexed page in any
large book, and you have to fix a
single page. Without duplexing, you
lose the whole job.

Duplexing nicely self-collates.

A companion printer hard disk is
a must. To store lots of fonts, to
speed up operation, for photos, for
patterns and forms, and to archive
your entire job. But mostly to permit
unattended overnight operation.

You'll also want your toner carts
to be readily rechargeable with per-
page toner costs in the 0.2 cents
range. The real service manuals
should be readily available, as
should all parts.

The obvious choice for heavy-
duty and high-volume BOD is that
superb Hewlett-Packard 5SiMX.
This 24 PPM, duplexing 11 x 17
laser printer meets all of my goals
for a mid-range BOD printer. Street
prices are approaching $3,400.00 or
so. To put this in perspective, eight
of these in parallel could easily blow
away a $240,000.00 Docutech.

HP’s new Mopier software can
fully automate unattended BOD
printing. Carts are good for 15,000
pages. All of the high-wear parts
snap in and out.

Their 5M+ printer is a lot cheap-
er and somewhat slower. But this
meets all of my ideal printer
goals except for that essen-
tial hard disk. When your
BOD budget is really limited,
check a used 4M+, which
you should find for
$1,199.00 plus the duplexer.

I've recently tested an
interesting niche printer.
One I'll use exclusively for covers,
table tents, and business cards. Or
for those few pages where photore-
alistic color is a must.

This is the Alps MD2010. Its
street price is under $390.00. Micro-
dry ribbons get used. Special foil rib-
bons are also available for Kroy
Color hot stamping effects. Heavier
stocks are supported in their “card-
board” mode. The largest sheet size
is 8-1/2 x 14 legal, which translates
to a wrap around cover of eight
inches high by 6-1/2 wide.

The machine can’t speak
PostScript. But it does work fine with
Acrobat or GhostScript. Their printer

would speak genuine Adobe

new from

DON LANCASTER
ACTIVE FILTER COOKBOOK

The sixteenth (!) printing of Don’s bible on analog
op-amp lowpass, bandpass, and highpass active
filters. De-mystified instant designs. ~ $28.50

CMOS AND TTL COOKBOOKS

Millions of copies in print worldwide. THE two
books for digital integrated circuit fundamentals.
About as hands-on as you can get. $28.50 each.

INCREDIBLE SECRET
MONEY MACHINE I

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 Il, and
Hardware Hacker Il reprints. $119.50

LOTS OF OTHER GOODIES

Ask the Gurulorllorlll ........... $24.50
Hardware Hacker Il, lllor IV ........

Micro Cookbook I ......... $19.50
PostScript Beginner Stuff $29.50
PostScript Show and Tell $29.50
Intro to PostScript Video . . $29.50
PostScript Reference Il ... $34.50
PostScript Tutorial/Cookbook . ...... $22.50
PostScript by Example. ............ $32.50
Understanding PS Programming. .. .. $29.50
PostScript: A Visual Approach. . ... .. $22.50
PostScript Program Design . ........ $24.50
Thinking in PostScript ............. $22.50
LaserWriter Reference............. $19.50
Type 1 FontFormat ............... $16.50

Acrobat Reference ................ $24.50
Whole works (all PostScript) . .. ...

Synergetics Surplus Catalog ... ...
Technical 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 Book-on-demand publishing,
a new method of producing books only when and
as ordered. Reprints, sources, samples. $39.50

THE CASE AGAINST PATENTS

For most individuals, patents are virtually certain §
to result in a net loss of sanity, energy, time, and
money. This reprint set shows you Don’s tested
and proven real-world alternatives. 28.50

BLATANT OPPORTUNIST |

The reprints from all Don’s Midnight Engineering
columns. Includes a broad range of real world,
proven coverage on small scale technical startup
ventures. Stuff you can use right now.  $24.50

RESOURCE BIN |
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, GZ 85552
(520) 428-4073

Write in 199 on Reader Service Card.



BOOK-ON-DEMAND PUBLISHING RESOURCES

123-208A Gray Ave
Santa Barbara CA 931

2800 Midwag :
Bloomfield CO 80020
{303) 469-0424

Bookbinders Warehouse
31 Dl\'lleﬂ Street i

eypon i
(808) 265

California Printers
| PO Box 11766

Santa Ana CA 92711
{714) 838-9401

Challenge Machii

1810 E Industrial Pk Dr
Grand Haven M| 49417
(800) 866-7800 ;

resndenual #110
Richardson TX 75081
:(972) 238-1133

driver even does its own color sepa-
rations. It sure is fascinating to
watch the build-up of one color at a
time.

Speed? Uh, calling it glacial
would be a compliment. Further
details are in MUSE113.PDF on
www.tinaja.com

One trick | am currently explor-
ing: using this printer to print color
blobs and boxes overnight. Then
feeding the intermediate results to a
5SiMX for a final overprinting.

Papers

Not all papers are laser or inkjet
compatible, so it is super important
to test what you use. It is often best
to stick with “laser rated” stocks.

The older wholesale paper out-
fits are frustratingly impossible to
deal with. But they are great
sources for paper samples and
swatch books.

Note that colored paper is one
easy way to liven up your products.
Note also that there are lots of
shades of “white.” Superbright pre-
mium papers have a brightness
above 91. Use these for first quality
or any time that you are doing cam-
era-ready work.

The basis weight of any paper is
a totally misleading number pur-

Dal
(214) 350-1902

'(BOO) A PAPERS
Don Thom|

;'EOUGDepotHﬂle 6 Mo #1192 =
~ Broomfieid CO 80020 - Irvine CA 92718

~ (303) 469-0424

Publish
501 Second St #600

Pa 7 Access
23 West 18 St
New)Yotk NY 1001

posely intended to confuse and con-
found. A paper’s basis weight has
nothing to do with how much any
sheet of paper weighs. Or how thick
itis.

For instance, a 20-pound paper
is heavier than a 50-pound paper,
but lighter than a 60-pound paper.
Paper basis weight depends only
upon how big your printing press is.
Got it?

Fortunately, we're finally getting
away from this utterly absurd sys-
tem. Newer suppliers directly
express their paper weight in grams
per square meter which is a true
measure of how heavy your sheet
is. Thickness is something else
again, depending upon a paper’s
bulk. High-bulk papers are useful to
thicken up thinner books.

My favorite paper source is the
75-store, national Paper Plus chain.
You can buy quality papers by the
ream or by the case at reasonable
prices. Plus bunches of related stuff.
You can find your nearest store
by visiting the web site at
www.paperplus.com

For plain old grunt paper,
though, it is hard to beat the ware-
house stores such as Costco or
whoever. Typically, their retail case
lot price is lower than paper house
quantity wholesale.

a .

- 1680 SW Bayghore ;

Port StLucie FL 34984
(407) 879-6666

(714) 855-3838

~ Triumph/MBM
54«21 48th St

v_(a

Da%Hammarslqold Pz
Tk NY 100 '
(212) 371 —0@9 .

i 4125Pmspeetor
: ichael CA 95608
(916)967-6401 5

There are lots of newer, direct
mail paper sources. These outfits
are great for specialty letterheads
and matching envelopes, business
card blanks, and such. But their
prices are otherwise way too high
for serious BOD tasks. Typical firms
include Technique, Great Papers,
Paper Access, On Paper, Paper
Direct, and Premier Papers.

A new glossy LaserCast from
Darcy Paper is offered in lots of
bright colors. | use their Champagne
for my catalog covers, with Simpson
offset ivory for the insides. By play-
ing games with those 4M+ trays and
duplexer, | print and custom address
the cover and collate it to three
inside signatures.

All automated in one pass.

Humidity can totally trash a
BOD operation, so a good wall
mounted hygrometer is a must. The
optimum humidity range is 25 to 45
percent. Cheap hygrometers come
from, of all places, Klockit, while
really good ones are available at
Abbeon Cal.

Bound and Determined

There is no “best” Book-on-
Demand binding system. Instead,
there are a few intelligent choices
and potentially useful alternatives.

Because a decent small scale bind-
ing solution is the last remaining
hurdle for BOD, there are tremen-
dous opportunities here.

A perfect binding is one that
lays flat. Ideally, you'd want a low-
cost lay-flat perfect binding system
which can deliver a quality cover for
less than 50 cents total cost. With
less than $400.00 in machinery and
a one-minute processing time. You
want the ability to apply any cover
materials in any combination and
any thickness. You want to be able
to print on the spine. You'll want full
color and total scuff resistance, plus
foil options. And, oh yeah, you'll
want the pages to never come loose
or fall out. .

Above all, you'll want to produce
a home or small-scale product that
is as good as or better than anything
you see today on a bookstore’s
shelves. | call this the Turing Test,
where your own product is either
comparable or superior to tradition-
al, mass-produced commercial
bookbinding.

Plain old saddle bound staples
are an obvious starting point. Print
in four page signatures. Then fold
up your sheets. Long-throw staplers
are finally dropping to sane prices.

An interesting non-perfect solu-
tion is that Personal Velobinder.
Which is great for proposals or
reports. When on sale, you can get
the machines for $29.00 each and
the bindings at a quarter each. One
hint: Be extremely careful when
punching. The small holes near the
edge can trash your job with only
the slightest misalignment.

Four hands are best for punch-
ing.

While plastic comb binding sys-
tems are readily available, these are
always a gross and demeaning
insult to your customers. You are
better off stapling a used diaper to
your product.

There’s some interesting wire
bind systems that are more user-
appealing. Some even can use the
plastic comb punches. Wire bind-
ing’s big thing is a true lay-flat.
Which is handy for user manuals,
calanders, and cookbooks.

Wire-O is one source.

| currently use the Unibind ther-
mal perfect binding system. Their
original covers had a pre-applied
glue strip of varying thicknesses.
You'd jog your pages and drop the
cover into a toaster-like beastie for
half a minute. The books then get
solidly whumped on a forming plate
and then set aside to cool. Around a
buck for the cover. Toasters are free
if you buy enough covers and
$200.00 otherwise.

Newer Unibind products include
their Pelsaer and Pentabind offer-
ings. These are basically a position-
able hot glue that you use with your
unlimited choice of cover materials.
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Software

Clearance Outlet

Map ‘n’ Go
Microsoft Office Pro 97 upgrade $269"
Windows 3.1 $49"
Encarta 97 Win85 CD $30"
Civilization CD $10"
QA Plus Diagnosis $19”
Floorpian Plus 3D / Windows $10”
Return to Zork MAC / IBM s1o”
Infopedia §5"
Links Solid Gold Edition CD $10”
Imagineer Technical Win95 & NT $109"
Dos 5.0 s
QuickBooks Pro 5.0 $159"

Corel Draw 7 MS Dos 6.22

e R ST e

199° Vo $29%

Fax Works Pro 3.0 11th Hour

for Windows 2!‘!5
with OCR $18%

WWW.SoftwareOutiet.com
Email: SCOutlet@AOL.COM

3501 W.Moore Ave. #¢  Open 10~8 Mon~Fri
Santa Ana, CA 82704 Open 10~6 Sat~Sun
Fax (714) 434-4799 (714) 434-4707
Pacific Standard Time
1-800-230-SOFT

Quantities are limited. Compatibiity not (7 638)
guaranteed. No returns on used or opened

merchandise. Returns must have an E!
authorization number! Defective 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 closeouts
S Call (714) 434-4757 of Fax (714) 434-4799 $ )

Write in 119 on Reader Service Card.

QB VIDEO

1-800-249-3025

As always we carry the
same great line of cable
television products. Feel

free to give us a call on all

your equipment needs.

BASIC CONVERTERS SINGLE 10LO0T
GEMINI ADs000  $45  $§37
REGAL CR&3 $49 $40
PANASONIC 100-3 $59  $49
CENTURION $65  $58
TIMELESS $65  $58
PANASONIC 1453  $75 $67
MILLENNIUM® $159  $130
NOVAVISION $189 $160
PANASONIC 1753  $229  $190
MAESTRO $279 $225

ACCESSORIES SINGLE 20L0T
1 FT.CABLE $60 $47
3FT.CABLE $.75 $.60
6 FT. CABLE $90 $.75
9V BATTERY $50 $.38
AAEGAAA(ZPK) $.50 $.38
18V AC ADAPTER $4.00 $3.00
REMOTESfrom  $8.00 $5.75

FLTERs 2-28,0598 $10  $8.50

PRICES ARE SUBJECT TO CHANGE
SHIPPING/HANDLING WILL BE ADDED

UPS OR FEDEX C.O.D.
MINIMUM ORDER $80

FAX: (800) 568-2464

100  write in 158 on Reader Service Card.

For any hot-glue system, a jog-
ger is essential. Martin-Yale has
useful ones which list for $300.00.
Otherwise you can make up your
own from a $19.00 orbital jitter
sander from Wal Mart.

For modest cover protection,
you can use Laser Buddy blacken-
ing spray overlain with artist’s fixa-
tive. Klutzy peel-and-stick acetate is
also available at an office supply
house.

Better yet, pick a true laminating
system that locks in your toner. USI
is one low-cost source. Note that
there are gloss or matte laminates.
New “lay-flat” options are also avail-
able.

Another lamination supply
source is GBC. These folks also
have a wide variety of binding prod-
ucts.

But their prices are often high.

| feel that by far your best route
to home BOD is a simple peel-and-
stick strip full of perforated hot glue.
Which you’d place between your
“anything goes” custom covers and
your jogged inside pages. Then pop
these into the Unibind toaster.
There’s no reason the strips could
not be retailed for a nickel per bind-
ing.

It is just that noboby, but
nobody, has yet picked up on how
big low-end user cost binding
options can be.

Planax North America has all
sorts of interesting binding solutions.
Besides peel-and-stick strips,
they’ve got high-tech cold glue bind-
ing systems that are ultra strong and
set up fast; Otabind lay-flat binding
schemes; and bunches of other
innovative systems. Sadly, | feel
their prices are excessive.

Slipped a decimal point, even.

The smallest useful “real” print-
shop perfect binder is a Standard
Bindfast 5. I've been meaning to
pick one of these up. Sometimes
these can be found at an auction for
as little as $500.00. Lots of ads for
pricier alternatives appear in the
print shop magazines.

Trimming makes nearly any
BOD item appear more profession-
al. Your best bet early on is to try
and gain an access to someone
else’s shear. For a while, | set up
this deal with a college where I'd
keep the blade sharp on an ancient
guillotine cutter.

In exchange for unlimited
access.

Forget about that $500.00
Martin-Yale trimmer. | have never
heard anybody report anything nice
about it. Instead, look at a used
Triumph 14 inch power shear or a
Challenge 18 inch manual.

There’s one last binding alterna-
tive. One that can be very cheap
and easily personalized. But is
rather time and labor intensive. This
method is to use classic hand book-

binding techniques. Check a large
library for info. Both on the shelves
and behind the desk.

A newer text here is The Art of
the Handmade Book by a Flora
Fenimore. Lindsay has a Basic
Bookbinding. Which he feels holds
all you really need for a home BOD.
Bookbinder's Warehouse, Gane and
Gaylord are all traditional suppliers
here. Two useful web sites on bind-
ing are www.redmark.co.nz and
holly.colostate.edu/~sheilas/

Lots more on binding solutions
in BOUNDET.PDF on
www.tinaja.com

Useful BOD Publications

Recharger is your leading mag-
azine for toner cart refills and most
printer repair parts. | now use Static
Control as my toner source.
Bargains in both new and used
printers often appear in Comp-U-
Mart and Computer Reseller.

Printer servicing secrets,
rebuilding kits, parts, and repair
videos are all available from Don
Thompson.

Hewlett-Packard Manuals is the
place to go for official service info.
These manuals also apply to older
Apple and QMS printers. But on any
really dated machine, the manuals
may cost more than the printer itself.

That Desktop Publishers
Journal is probably your leading
BOD resource. Publish is a slick
offering with useful BOD content.
Another good candidate is
Electronic Publishing. Who are big
on reviews of high-end printers and
typesetters. Frank Romero’s
columns here are always interest-
ing.

: By far your finest and most
bizarre typography magazine is
U&le, short for Upper and lower
case. And Dynamic Graphics is a
useful layout pub.

Traditional printshop mags
include Quick Printing and Instant
Printer. The Helene’s Hotline over in
Quick Printing is useful to pin down
oddball supply items. Printer’s
Shopper is a catalog of bits and
pieces required to run a jiffy print-
shop operation.

Used print machinery. gets sold
in regional trading shoppers.
Because of old-boy networks and
the “multi-tier” prices, it's real easy
to get very badly burned on used
gear. Even if you are an industry
insider.

At any rate, two useful California
mags are HorseTrader and
California Printer. Two national
shoppers are Print Mart and that
Printer's Hot Line. Useful software
comes from Printer’'s Shareware.
There’s several net-based printing
equipment services, but they charge
more than they’re worth.

At least for me.

There’s lots of BOD opportuni-
ties just beyond the bounds of plain
old books. Custom community stuff
such as badges or bumperstickers,
tickets, menus, tags, door hangers,
catalogs, coupons, printed circuits,
resumes, mugs, or political stuff.

One pub | have newly discov-
ered here is A & E, and short for
Awards and Engraving. Included are
incredible sources of supplers for all
sorts of oddball emerging BOD pos-
sibilities. Another in the oddball but
useful category is POP&Sign
Design. The “pop” is short for Point
of Purchase.

Printed circuits and direct trans-
fer solutions are available through
Dyna-Art Designs or Techniks.
Andrews and Labco are two decal
sources.

Old line sign magazines do
include Signcraft and Sign
Business. Thermal transfer and T-
shirt info often appears in Screen
Printing, Impressions, or in
PrintWear. And Inside Finishing is
big on hot stamp foil applications.

So is Foiled Again.

For More Info

Much more on BOD appears on
the Book-on-demand Library Shelf
of my Guru’s Lair website you
should find at http://www.tinaja.com
— - Especially check out
REV1001.PDF on book distribution
and promotion options.

Alternate BOD approaches
appear in Midnight Engineering
magazine. I've got one example up
as PUBALTS.PDF on my
http://www.tinaja.com

| have also got my Book-on-
demand Resource Kit. Which is
mostly a reprint collection of all my
earlier BOD stuff, along with several
samples and such. Details per my
nearby Synergetics ad, or E-Mail me
at don@tinaja.com NV

>33 books and countless tech arti-

 fJicrocomputer pioneer and guru
| Don Lancaster is the author of

cles. Don maintains his no-charge
US tech helpline found at 520-428-
4073 pes:des offering all of his own

quelprbducts and
Your best calling
von weekdays,

Full repnnts and prapnnts of all
Ban lumns and ongoing tech
support appear here. You can
reach Don at Synergetics, Box
809, Thatcher, AZ 85552. Or send
any messages to his US Internet
address of donetina;a com




Need more RAM

with no more More goodies
ROOM?? than ever!! 800"366‘05 79 Online!! fc};ll,%Esel;_'%%SI
< " WWwW.rogerssystems.com Drives Key IOCk for
Call for our low Call fora i security
priced SIMM Jaxed speciall » [Cables * Connectors * Accessories| = YT Bl fully portable
Information at your
converters! ) Compnter » Telet jons * Network » Audio » Video Sgertips! Call g’[’ current
¥ ™ il id = rices
12” Gooseneck Microphone Magnavox 4” Stereo Mini Phono Plu o Misc. Different
PRIBPII—_—}EF:ROCNAC_?.ES Electret Condenser, 3.5mm Stereo plug Remote to 2 RCA Jacks ¥ Miniature Mouse P.C. MultiMedia
T =0 e 100-16,000 Hz Freq. Response Preprogrammed 3.5 mm stereo mino phono plug S-Eation, biack Speakers
10 BI-DI‘I’ect onal TM-MIC Operates all primary to 2 RCA phono jacks Grsatior small[hands Koss Mini-Size amplified w/ 6 volt
Printer Cable # 549_;M -3 functions and some extras Oeniop! AC adaptor included!
DB25 male to standard 36 each for TV, VCR, Cable Box
\%-//‘ A Centronics Cable for HP 3/$10.00 Wil do 2 each!!
\%\yf laser and others; meets & The perfect replacement for lost
% 1284-IEEE standards AF Left!! or broken remotes #TM-290-MINI
-PRI-1284 *1 h ew Lerts ' ; il
T i #TM-REM-MAG #AD-561 $4% gaon
#CC-PR6-1284 8% each $9% gacn T$-50 each o
15’ Cable PC Compatible Joysticks Audio/Video

#CC-P15-1284 $15% each
Standard Parallel

Roger’s Systems Specialist

Internet Catalog

Hard Drive
Removal Kits

Visit our

» Ergonomic design
» 3 positive fire buttons & trigger
* 6ft cable

Printer Adaptors i
DB25 male to 36 pin
female Centronics

Switching Box

4 sets Audio/Video input, 1 set outputs; all RCA

Pnrzlat’eésg)?:les Mgk =15 b cooaadis = ; r—ln 3 s (j;)(c)k connectors, Hi-Isolation
#CC-PR3 2% each Fire Button C Il a i i | $10% each
& Cable rendiiant -t , Koss sm;ﬁoamplified
» ire Butt Lo
#CC-PR6 °3% each a3 #CA-180 512 cach | g;‘ Speaker Set
Fire Button D 20/$.89 [T 3" drivers
E e Al | %/‘P:é g;,ig' 9 volt DC:# Eia_lﬁs z157c2 Batteries
rigger Button i s -
e - . SVGA Shielded | s il $8% sach set
B Turbo Fire Switch Extensions - .
Manual Data Switches i | 1BM Compatible 10/$7.85 each
All Steel Case with gold-plated rotary Throttle ‘ s T ] SVGA Card Major Brand!
switch and gold-plated connections ot 2 V' VesalocalBus cardiwih i} Stereo Digital Headphones
2WAY DB25 Female #TM-JOY /A,{/ 1 MB RAM Black, foam pads
#DS-252 6% each $14% oach ‘ § o1 b/ | Fast screen refresh and 0 3.5 mm stereo plug
And many others! Close Out! | Eﬁ ‘%)" | compatible with most hardware |:' great for walkman & multi-media uses
Check out our Web Site!! X l and software D ]
A € * 32-bit operation (=
14” SCSl lll Cables e | Butincacne =
|+ GUI Acceleration
34 Twisted Pairs with drain wire |5 CD Jewel ,c.ase SC_S| It 4/$5.00 . Up to 1280 x 1024 resolution [} =
> placement for original case | Terminator . * Windows 3.1 drivers o) eyt
Half Pitch Db 68 Male-to-Male T Eérced Parlget Call /' " ill/(). iy 5
2 i [
W e _IH Terminator for SCSI Il AboUticTrstam #TM-VGA-1MEG %%’ =
| B ,_‘g ] ; $19% each
#CC-693-18 : = cables! 10/$19.50
$5% each #TM-CD1 #CA-021-FP |I-EEE 1284 Printer Cable Standard PC Power
14” SCSI |l Cables $.40 each $79 cach 10’ Bi-Directional Cord
25 Twisted Pairs with drain wire 10/$.33 100/$.25 4/$20.00 DB25 zﬂi'i ‘ﬁx"‘l AC"e")(f:?nic 36 6 foot
Half Pitch Db 50 Male-to-Male : Pl
#CC-678-18 Uni-Directional Dynamic Vocal Mic| ~ #CC;FR6-BIMIN %ﬁ/ $3% cach
$5% each Well suited for professional quality recording & PA n (e pRS /5/ 20/$2.80 I
Durable 8 ft cord w/ 3.5 mm plug E B LT e {J I' G
Dynamic freq. response: 80-13,000 Hz U l- l #CC-PWC Surge Protector
12v DC Fan TP T $290 oach 6 Outlet, Modem-FAX Protector,
#TM-FAN ( L7 Ball Bearing Parallel Port e EMI-RFI Noise Fitering
$3% gach N oy Heat Sink with Fan DB25 Female to 26 pin socket IDC PC Power Extensions Metal Case
20/$2.50 # MIW s Mig. - EMERTRON { ; or Monitor Power
3 1/8” ball Bearing type; Standard 7 . e plag g Xl 4 g & - #TM-200
replac:ment fan for PC/AT mini- g,a” for ?Lianllfy Twlzsyggéraloezjg | CN-702 $.50 each #?2% :X:Y\x 2y z $14%9 ¢5ch
full towers Iscounts! $2% coch #TM-FAN-CPU I 100/$.40 “{f 2 20/$12.00
fUniversal Serial s
Bus Cables! 1wo uss Female on siot | Bulk Speaker Cable Modular Crimp Tool
6 foot USB Cable  bracket to two 3x2 IDS 12 Guage Hardened Steel Frames - Black-Oxide $ g
Male to Male connector (6 pin) Clean Jacket Finish - Separate Cutting and Stripping
#CC-USB-6 #CC-USB-9 1000 feet Blades - 8x8 Die Crip Tool
$7% $120 #AC-12G
20/$6.85 20/$11.80 $180% each
% or $.20 per ft.
i Recordable Media ‘e
CDR ¢ 3.5” Floppy * lomega 1000 foat
Jaz * lomega Zip * DAT » #AC-18G
| $50% each
much more! oanath #TE-CR8
Call for your best price! $14% cach
. 486 conduct
Roger’s Systems Local 805-295-5577 Remember, We Have Great Connections...ForYou! FAX 805-295-8777 telephone
is dedicated to | $10.00 minimum order required » Add $4.50 shipping for pre-paid orders o #TE-CR6
one thing... Ao California residents add 8.25% tax * eMail Sales @ RogersSystems.com @’ $14% each
Happy Call for quantity discounts * No out of state checks accepted * Most orders shipped same day ﬁ‘ 10 conductors
\Customers!! 24895 Avenue Rockefeller, Valencia, CA 91355 - #s":'ﬁ;fmr?
oo b aana eacl

Write in 80 on Reader Service Card.
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MODEL ISA-104
FUNCTION GENERATOR

Our readers are always looking for new and interesting electronic items.
Showcase your NEW PRODUCTS here to help stimulate your product’s success.
Submit all news releases, product information, and/or
photos to:

NUTS & VOLTS MAGAZINE
NEW PRODUCT EDITOR,

430 PRINCELAND CT., CORONA, CA 91719

MDB-1 MICROCONTROLLER
DEVELOPMENT BOARD

MDB-1

he MDB-1 was designed to facili-

tate the process of constructing
prototype 68HC705 and 68HC11
microcontroller applications. It
allows you to concentrate on the
unique aspects of your application
and to forget about routine prototyp-
ing problems such as power sup-
plies, reset circuits, and common /O
devices like keypads, LEDs, and
LCDs. The built device programmer,
highly configurable onboard 1/O
devices and exampie programs,
allows you to get started on your
application software immediately
without waiting for your specific
hardware to be designed and con-
structed.

MDB-1 can be used stand-alone
if a separate device programmer is
available. If you wish to use the
MDB-1 to program chips with the
provided software, you will need a
286 class IBM PC compatible with a
serial port, 640K memory and DOS
3.1 or higher.

For more information, contact:

TECI
RTE. 3, BOX 8C, DEPT. NV
BARTON, VT 05822
802-525-3458 FAX: 802-525-3451
E-MAIL: sales@tec-i.com

TENSION CONTROLLER

The EZ-circuit tension controller
can be custom configured from
standard DIN rail mountable mod-
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ules to maintain constant or taper
tension. Capable of measuring ten-
sion and adjusting brakes, a basic
tension controller includes a load
cell amplifier, power supply, and PID
module which has outputs for dri-
ving an analog or digital display.

Compatible with off-the-shelf
load cells, dancer position poten-
tiometers, and Sona-Trol® ultrason-
ic sensors, the EZ-circuit tension
controller is suitable for a wide
range of applications including
extruder loop control, spoolers, tex-
tile payout, metal stamping, roll
forming, and other unwind/rewind
equipment.

The EZ-circuit tension controller
is priced from $295.00.

For more information, contact:

WADDINGTON
ELECTRONICS, INC.
25 WEBB ST., DEPT. NV
CRANSTON, RI 02920
401-781-3904 FAX: 401-781-1650

TECHNICIAN NO-CODE PLUS
BOOK AND TAPES

et

Gordon West WBGENOA,
announces his new updated
Novice/Technician license manual,
plus six brand new audio cassette
tapes covering Novice and
Technician class theory, plus an
introduction to Morse Code.

The Novice Element 2 question
pool has been increased 41 percent
for a total of 483 questions, of which
35 questions will be on the test. The
Technician Element 3A question
pool has been expanded by 52 per-
cent for a total of 441 questions, of
which 30 will be on the examination.

The combined Novice and
Technician written question pools
now cover 924 questions, an aver-
age increase of 46 percent, with a
total of 65 questions on the test and
48 correct to pass.

The new Gordon West
Novice/Technician theory book is
now expanded to 320 pages, and
not only includes the entire Novice
and Technician class question pool
and the multiple-choice answers
plus “Gordo’s” description of the cor-
rect answer, but also additional
chapters about license structure,
vanity call signs, rules, plus a specif-
ic chapter on the importance of
understanding why Morse Code
may be important to ham radio.

Gordon West also produces
audio cassettes that parallel the
question pools, and more important-
ly, give the sounds behind: many
questions and answers.

All Gordon West training materi-
als are sold by leading amateur
radio dealers, plus mail order
through the W5Y1 Group.

For more information, contact:

W5YlI GROUP
1-800-669-9594

SURGE-1

TDL Electronics announces the
availability of their SURGE-1, an
AC power line filter and surge pro-
tector. Supplied without an enclo-
sure, it is designed for OEM incor-
poration into new or existing prod-
ucts.

Five large inductors provide
both differential and common mode
filtering; the high-frequency energy
in fast-rise surges is dissipated as
heat. Three metal oxide varistors
(MOVs) augment the passive filter.

Single quantity price is $46.00.

For more information, contact:

TDL ELECTRONICS
5260 COCHISE TRL., DEPT. NV
LAS CRUCES, NM 88012-9736
505-382-8175 FAX: 505-382-8810
E-MAIL: RTipton@zianet.com

-Works, Inc. announces that it
has begun shipping the Model
ISA-104 function generator.

The Model ISA-104 supplies
sine-, triangle-, and squarewave
output covering a bandwidth of 1 Hz
to 16 MHz. The instrument is a half-
length ISA bus card that combines
the features of a “box” function gen-
erator with the convenience of a PC.

Amplitude can be adjusted over
a range of 100 mV to 20V p-p in 100
mV steps. Maximum output of 20V
peak-peak into a 50-ohm load. A
variable DC offset of +10V is avail-
able.

Duty cycle is variable over a
range of 10% to 90%.

Operating modes include a free
running mode, sweep mode, and a
crystal control PLL based mode.
Squarewave rise times is <40 nsec.

Driver and programmer’s
libraries included allows embedded
control of the generator from user
applications written inC, C++, or
Visual Basic. Furthermore, stand-
alone software for DOS and a
Windows graphical user interface
are also included.

Single unit price for the Model
ISA-104 is $395.00.

For more information, contact:

J-WORKS, INC.

12328 GLADSTONE AVE. #4
DEPARTMENT NV
SYLMAR, CA 91342
818-361-0787 FAX: 818-270-2413
E-MAIL: jworksjm@gte.net

ACCUZIP ADAPTER MODULES

ccuZIP adapter modules are a
ries of low-profile PC boards

that accept ICs in either the narrow
(0.150”) or wide (0.300”) SOIC
packages along with a decoupling
chip capacitor. Typically employed
where a primary vendor no longer
supplies ZIP packages, these mod-
ules adapt any 14, 16, 20, 24, 28,
and 40-pin digital IC for vertical
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mounting in circuit boards. Custom
modules can also be provided to
replace obsolete logic and memory
chips to eliminate the need for PC
board retooling.

For more information, contact:

ACCUTEK MICROCIRCUIT CORP.
2 NEW PASTURE RD. #1
DEPARTMENT NV
NEWBURYPORT, MA 01950-4054
508-465-6200 FAX: 508-462-3396
1-800-652-7505
E-MAIL: accutek@seacoast.com
http://www.accutekmicro.com

PROMDISK® Vi
DISK EMULATOR BOARD

of braid, burned fingers, and manual
cutting, this tool speeds desoldering
operations by three to five times and
cuts braid waste by up to 50%.

The Xuron Wickgun desoldering
braid dispenser is priced at $39.95
gist) and the braid cassettes cost

5.65 each, sizes 1-3 and $6.25
each for size 4.
For more information, contact.

XURON CORPORATION
60 INDUSTRIAL PARK RD.
DEPARTMENT NV
SACO, ME 04072
207-283-1401 FAX: 207-283-0594

CP-320 SINGLE BOARD
COMPUTER CARD

CSI introduces a 65 MB solid-

state disk emulator board
PROMDISK®VI, for ISA compatible
computers. The MCSI PROMDISK
VI disk emulator board is bootable
as drive C and can emulate a fixed
disk ranging from 8 MB to 64 MB
using on-board SMT nand flash
memory.

The PROMDISK VI disk emula-
tor board comes complete with the
on-board VBF flash file system,
Datalight ROM-DOS ver. 6.22, a
user’s manual, and utility diskette.
Priced at only $250.00 for the 8 MB
version.

For more information, contact:

MCSI
2598 FORTUNE WAY, DEPT. NV
VISTA, CA 92083
619-598-2177 FAX: 619-598-2450
E-MAIL:
mcsi@mcsii.com

DESOLDERING
BRAID DISPENSER

The Xuron Wickgun™ desoldering
braid dispenser is a handheld
tool that lets technicians dispense,
position, and cut off braid with one
hand while holding a soldering iron
in the other. Eliminating the handling

e CP-320 is a high-speed 8051
card with an assortment of inter-
face options. A unique feature of the
board is its IR data link which oper-
ates at speeds of up to 115.2K
baud. In addition, the CP-320 sup-
ports a variety of PC interfaces.
These include a port for high-speed
communications which connects to
a PC bidirectional parallel port, an
RS-232C buffered serial port, and a
bidirectional PCAT compatible key-
board interface. Finally, the card has
an RS-485 interface for multipoint

data transmission.

For more information, contact:

ALLEN SYSTEMS
2346 BRANDON RD., DEPT. NV
COLUMBUS, OH 43221
614-488-7122

DIGITAL VIDEO CONVERTER

enLab introduces the TR-

11SVHS, the first consumer digi-
tal video converter featuring S-VHS
input/output connectors (real Y/C
separation), which assure better
conversion quality. It also features a
built-in time-base corrector (TBC),
exclusive phase and video gain con-
trols, possibility to upgrade with dif-
ferent input/output systems, etc. The
TR-11SVHS is available for 110 or
220 volts at a suggested retail price

of $745.00.
For more information, contact:

TENLAB
2217 MALCOLM AVE., DEPT. NV
LOS ANGELES, CA 90064-2023
310-474-6909 FAX: 310-441-1807
E-MAIL: info@tenlab.com
URL: hitp://www.tenlab.com

QED DIGITAL VO BOARD

e 3.2” x 4.0” QED digital 1/O

board delivers 18 heavy duty iso-
lated inputs and outputs to enable
direct control of motors, solenoids,
heaters, valves, lamps, and other
actuators. Eight isolated inputs mon-
itor digital signals to 50V. Eight iso-
lated outputs sink up to 3 amps and
switch signals up to 50 VDC, and
two relay outputs can control heavy
duty AC or DC loads. When mated
to the palm-sized QED Board™ C-
programmable controller, the digital
1/0 board can directly drive two
stepper motors at up to 1,000
steps/second, delivering a low-cost
indexer/controller/driver for motion
control applications.

The price is $149.00 in singles
with off-the-shelf availability.

For more information, contact:

MOSAIC INDUSTRIES, INC.
5437 CENTRAL AVE. STE. 1
DEPARTMENT NV
NEWARK, CA 94560
510-790-8222 FAX: 510-790-0925

PCB LAYOUT PROGRAM

icroCode Engineering

announces the release of
TraxMaker 2.0, a professional-quali-
ty printed circuit board layout pro-
gram for Windows.

The program supports multiple
signal layers, amd provides auto-
matic placement of components and
autorouting of tracks.

The program is easy to use and
works with schematic software like
CircuitMaker to complete a start-to-
finish circuit design system.
TraxMaker 2.0 will import any
CircuitMaker, Protel, or Tango
netlist, and designs can be printed,
plotted, or saved as Gerber photo-
plot files.

TraxMaker 2.0 sells for $299.00.
A functional demo can be down-
loaded from the Internet at
www.microcode.com

For more information, contact:

MICROCODE ENGINEERING
927 W. CENTER ST., DEPT. NV
OREM, UT 84057
801-226-4470 FAX: 801-226-6532
1-800-419-4242

MODEL HM1507 OSCILLOSCOPE

ameg Instruments introduces its

combination scope model
HM1507 to the US market.

Special features are: auto-set,
readout/cursor, save/recall, RS232
interface standard component
tester, refresh rate 180 Hz for clear
crisp display.

The price is $1,980.00.

For more information, contact:

HAMEG INSTRUMENTS
266 EAST MEADOW AVE.
DEPARTMENT NV
EAST MEADOW, NY 11554
516-794-4080 FAX: 516-794-1855
E-MAIL: HAMEG@AOL.COM

e

MINI-UHF CELLULAR ADAPTERS

F Connectors announces the

introduction of its RFU-642
between series adapter.

The connector adapts between
a mini-UHF female and a (Motorola)
SMA style female connector, used
extensively on Motorola cellular
handheld portables. Its application is
for connecting an external antenna
to a cellular phone or for connection
to test equipment for service pur-
poses.

For more information, contact:

RF CONNECTORS
7610 MIRAMAR RD., DEPT. NV
SAN DIEGO, CA 92126-4202
619-549-6340 FAX: 619-549-6345
1-800-233-1728
E-MAIL:
102061.2261 @compuserve.com

Continued on pagel14
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Learn MICROCONTROLLERS

EMBEDDED SYSTEMS and
PROGRAMMING...

with the AES learning system/
embedded control system.
Extensive manuals guide
you through your
development project
All programming
and hardware details
explained. Complete
schematics. Learn to program the
LCD, keypad digital, analog, and serial
V/O. 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 Byte RAM = 2 by 16 Liquid
Crystal Display * 4 by 5 Keypad * Digital, Analog, and
" Serial I/O « Interrupts timers, chip-selects * 26 pin
expansion connector * Built-in Logic Probe « Power
Supply (can also be battery operated) * Powerful ROM
MONITOR to help you program * Connects to your
PC for programming or data logging (cable included) *
Assembly,BASIC, and C programming(varies with
model) * Program disks with Cross Assembler and
many, well documented, program examples * User’s
Manuals: cover all details(over 500 pages) *
Completely assembled and ready to use * Source code
for all drivers and MONITOR * Optional Text Book

Everything you need. From $279
Money Back Guarantee
Call for Free Info Pack, or see
WEB at http://www.aesmicro.com
714-550-8094,FAX 714-550-9941

Call 1-800 - 730-3232

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

PicBasic Compiler

$99 95

BASIC makes it easy for you to

program the fast and powerful

Microchip PIC microcontrollers.

+» Expanded BASIC Stamp 1
compatible instruction set

<+ True compiler provides faster
execution & longer programs
than BASIC interpreters

< In-line assembler & Call support

% New Features! Peek & Poke,
12Cin & 12Cout

< Supports PIC16C6x, 7x & 8x
% Use with most PIC programmers

PicBasic Compiler Bundle - $179.95
Includes: PicBasic Compiler, EPIC
Programmer, AC Adapter, 25 Pin
Cable, PICProto18 and PIC16F84
Also: PICProto Boards - $8.95-§17.95
EPIC Pocket PIC Programmer - $59.95

*BASIC Stamp is a trademark of Parallax, Inc.

micro o ngincering Sabs, e
Box 7532 Colorado Springs CO 80933
(719) 520-5323 FAX 520-1867

@ www.melabs.com Sk

Write in 192 on Reader Service Card.
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We will meet and beat any price by 10%.

REGAL CR-83

Minimum Purchase 5

NOVAVISION

Minimum Purchase 5

PANASONIC

W/VOLUME

Minimum Purchase 10

1-800-739-9895
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Catalog 8

Call and Char

400 Pages Of Hard-To-Find Electronic Parts. This is the one
you have waited for. Three years in the making. Order now to

reserve your copy and receive a $5 rebate on first order.
Antennas, Blowers, Audio parts, Capacitors: (Disc, silver mica, feedthru,
doorknob, electrolytic, air & vacuum variable, transmitting), Colli
Insulators, Tools, Circuit Breakers, Toroids, Fuses, Connectors: (RF, #£54
electrical, computer), CRTs, Crystals, Dust Covers, Cords, Enclosures,
Transformers, Rack Cabinets, Variacs, Wire & Cable of any type, Equip-
ment: (Test[++ big selection of TEK & HP repair parts], Scope Cameras, Ham, Computer),
Fiber Optics, Filters, Finger stock, Hardware, Tubes, Sleeving, Inductors - cons " P2 :
& chokes, Knobs, Lamps Lasers, Manuals Microwave parts, Motors,Pots, Resistors, SIPS/ ;
DIPS, Power Supplies, Relays: (Vacuum, contactors, solid state, time delay), Rubber clamps & feet, Selenium
ifiers, Gages & Th S d Shaft hardware, Switches, Telephones / parts

Mail Your Check to: 1502 Jones Street, Omaha, NE 68102
ge It on: Visa, Muster(urd American Express or Discover.
800-244-4567 » 402-346-4750 o Fax: 402-346-2939  e-mail: grinnell@surplussales.com

Surplus Sales of Nebraska

www.surplussales.com
avculable soon

lins Parts,

or

EDUCATION

LEARN PC ASSEMBLY LANGUAGE. Disk
$5, book $15, assembler $5. ZIPFAST, Box
12238, Lexington, KY 40581-2238.

START YOUR OWN TECHNICAL VEN-
TURE! Don Lancaster's newly updated
INCREDIBLE SECRET MONEY MACHINE 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.

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.

KNOWLEDGE CARDS. Facts and formulaes
from math, English, science, and electronics.
Fun and educational. For elementary school
thru college. Set $3. Box 12238, Lexington,
KY 40581-2238.

BUSINESS OPPORTUNITIES

ELECTRONICS ENTERPRISES, home
based. Part/full time. Comprehensive guide-
book, 250+ pages. $24. 1-800-326-4560
x151, 24 hr.

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.

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

THE CASE AGAINST PATENTS.
Thoroughly tested and proven alternatives
that work in the real world, $28.50. SYNER-
GETICS PRESS, Box 809-N, Thatcher, AZ
85552. 520-428-4073. Visa/MC.

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:
614-354-9460, FAX: 614-354-9462.

HOME AUTOMATION DEALERS WANTED.
Free information. Call 1-800-838-4051 or fax
name, address, and telephone to 402-729-
3863.

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

REPAIRS/SERVICES

NAP TUNER 340309 RCA tuner TCHRIA or
TCCRIA. Snowypicture? Will repair for $25.
Free shipping. Tip Top TV & VCR, 18441
Sherman Way, Reseda, CA 91335. 818-345-
1974.

WELD ALUMINUM WITH PROPANE! EZ,
INEXPENSIVE, STRONG. DETAILS:
WEEKS, 36 CAROLINA ST., TAYLORS, SC
29687. FAX 864-244-6349. http://www.page
biz.com/durafix/

EZ-EP DEVICE PROGRAMMER - $169.95

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

VERSATILE - Supports devices 2716 thru 27080 plus EE
and Flash to 32 pins. Reads and writes binary, ASCII hex,
Intel Hex, and Motorola S formats.

SERVICE - Information and software updates via BBS or
voice. 30 day money back guarantee.

ADAPTERS for additional devices are available.

EP-51 (8751,C51) $39.95  EP-PIC (16C5x,61,71,84) $49.95
EP-51-PLCC $59.95  EP-750 (87C750,751,752) $59.95
EP-S0IC28/32 $49.95 EP-SEE (24xx,93xx Serial EE) $34.95
EP-11 (68HC11) $59.95 EP-16 (16bit EPROMSs) $49.95
EP-55 (8755) $39.95 EP-49 (8742,48 ,49) $49.95
EP-PLCC32 $49.95 EP-PEEL(18v8,20g10,22v10)  $59.95
M2L ELECTRONICS 310/837-7818
3526 Jasmine; Suite #4 Mon-Fri 9-5
Los Angeles, CA 90034 BBS/FAX: 310/841-6050
URL - hitp://www.cs.ucla.edu/ ving/www/m2l.htmi

csd-grads-gs3/iot
CA - add 8.25% tax. UPS Ground - $5; 2 Day - $10; Ovemight - $17 COD $4.75

Write in 153 on Reader Service Card.



Javanco

The Electronics “Five & Dime”!

40,000 FT?2 OF REAL BARGAINS

@ diodes
@ LEDs

& computer parts
® misc software

® TVIVCR service parts @ telephone parts & acc.

®ICs @ resistors

@ sockets @ capacitors

® tubes @ switches & relays
@ transistors @ connectors

We have one of the largest selections of common and “hard to find” integrated
circuits available. Check out ouf huge inventory of new and used computer
equipment. We offer quick turn-around order processing. Call us first for the best :

selection and lowest price!

Call or write
for a catalog

Orders only: 1-800-JAVANCO (528-2626)
(615) 244-4444

BBS: (615) 244-4445 Fax: (615) 244-4446
http://www.javanco.com

© wire & cables

@ obsolete parts

® equipment racks
® knobs & hardware
@ circuit boards

@ subassemblies

@ neat “junque”

® tie-wraps

® batteries

® fuses

@ crystals

@ oscillators
@ fans, meters
® speakers

\l\sféa‘d
“35 sooqe‘

501 12th Avenue South - Nashville, TN 37202
+ Hours: 8:30a-5:30p CST M-F 9a-1n CST Sat

Write in 36 on Reader Service Card.

(E)EPROM PROGRAMMING done quickly
and economically. One day tum around typi-
cal. Simple copy $3 per device. Also proto-
typing, design, and consulting services avail-
able. Call or send SASE to: Luzer
Electronics, 4023 North Bayberry, Wichita,
KS 67226. 316-687-4759, FAX 316-687-
3103.

20,000 + TECHNICAL REPAIRS for TVs,
VCRs, PROJECTION TVs, CAMCORDERS,
AUDIO on disk. COMPONENT/BOARD
LEVEL REPAIRS. Installs on your hard drive.
Easy look-up by model/chassis number. ADD
your own tech repairs. PRINT out repairs.
FREE DEMO. HIGHER INTELLIGENCE
SOFTWARE, 60 FARMINGTON LANE,
MELVILLE, NY 11747. 1-800-216-5081.

PICS, GALS READ if you've lost your mas-
ters. Programming service available. Call for
info. Network Sales, 616-683-0500.

CATV REPAIR, most models, great prices,
warranty included. Please call 573-363-0402.

ENGINEERING CONSULTING. Product
development from conceptual to manufactur-
ing stages. Digital, analog, and RF expertise.
Microcontroller designs for HCO5xx, HC11xx,
PIC16C5x. Software design for IBM PC.
ASIC design using XILINX. In-house
schematic capture and PWB. Steve Hicks,
DiaSystems Electronics, 7508 E. Granada
Rd., Scottsdale, AZ 85257. 602-970-3162. E-
Mail: diasys@cyberhighway.net website:
www.cyberhighway.net/~diasys

PINBALL MACHINES! Books, Magazines,
Manuals, Diagrams, Supplies, Parts. $2 cata-
log, Marco Specialties, 5290-N Platt Springs
Rd., Lexington, SC 29073-9252. 803-957-
5500. FAX 803-957-6974. E-Mail: tilt@ix.net
com.com http://magenta.com/marco

HAM & TWO-WAY RADIO REPAIR: HF,
VHF, UHF all brands, repeaters & amplifiers
serviced, DUPLEXERS tuned. Prompt ser-
vice, reasonable rates, FCC licensed. CEN-
TURION COMMUNICATIONS, 892 N.
DELSEA DRIVE, VINELAND, NJ 08360, 609-
794-8000.

CABLE CONVERTER REPAIR:
Specializing in all Zenith models. Very rea-
sonable price. Give me a call. 619-630-1909,
ask for Paul.

Media-Tech

INTERNATIONAL

DEALERS SPECIAL!
BUY A
MILLENIUM CONVERTER, ETC...

‘89

Unassembled * Minimum order 50

SAME DAY
SHIPPING

90 DAY
LIMITED WARRANTY

9am - 5 pm
(Eastern) M-F

I - 7 e

ABSOLUTELY THE LOWEST PRICES
All Brands ¢ Special Dealer Pricing

1-800-390-1899

SPECIAL SUMMER
CLEARANCE ON NEW
10 MEG & 20 MEG (ATA)
PCMCIA FLASH CARDS

10 Meg Sundisk Flash cards and 20 Meg
IBM Flash cards. Will work with most
PDA & Laptops with PCMCIA (ATA
Interface) socket. All sizes are uncom-
pressed. Sample compatibility list: HP

100LX & 200LX, Toshiba Laptops, IBM

Laptops, etc. Will not work with Zaurus,

Newton, Tandy Zoomer.

Flash Cards For HP 100/200LX
& Kodak DC50 Digital Camera

10 Meg, 20 Meg PCMCIA Flash Cards.
All Flash cards have Industry Standard
ATA interface.

(Note: Quantities Limited)

10 Meg Flash Card
5V Write & Read (SDP5-10) $139.95 Ea.

20 Meg Flash Card
5V Write & Read (40G3168) $224.95 Ea.

1 Meg X 9-80 30 Pin Micron
(3 Chip Type) Pulls $6.49 Ea.

A80486DX50 (True 50MHz) Socket Pulls
(5V) PGA $14.95 Ea.

30-Day Guarantee on all items

Reboot Electronics, Inc.
P.O. Box 1065, Maywood, NJ 07607

Phone 201-337-1134
Fax 201-337-4585

E-MAIL: reboot@carroll.com

Mss!er {

The RF Connection

213 North Frederick Ave.
Suite 11NV
Gaithersburg, MD USA
20877
http://www.therfc.com/

Complete Selection of MIL-Spec Coax, RF
Connectors and Relays

UG-21B/U N Male for RG-213/214........ $5.00
UG-21D/U N Male for RG-213/214........ $3.25

N Connectors for 9913/Flexi4XL/9096

UG-21B/9913.....$6.00 Pins Only......$1.50
UG-21D/9913.....$4.00 Extra Gasket.... .75

Amphenol 83-1SP-1050 PL-259 .......... $0.90
UG-176/U Reducer RG-59/8X . .25 or 5/$1.00
UG-175/U Reducer RG-58/58A .25 or 5/$1.00
Silver Teflon PL-259/Gold Pin ....................

........................................... $1.00 or 10/$9.00

MIL-Spec Coax Available (Teflon, PVC IIA)

New Product: Belden 9913F. 9913 with

High Density PE Foam dielectric, stranded

center cond. and Duobond Ill Jacket.............

..................................... .80/ft or $76.00/100ft

Also New: 9092, RG8X with Type Il Jacket

Intro Price ....$23.00/100ft
Call for Specials of the Month

R
ZO==AMZZON

Full Line of Audio Connectors for lcom,
Kenwood, and Yaesu

8 Pin Mike Female
8 Pin Mike Male Panel ...
13 Pin DIN for Kenwood
8 Pin DIN for lcom .........
8 Pin DIN for Kenwood

Prices Do Not Include Shipping

Orders  800/783-2666
Info  301/840-5477
FAX  301/869-3680

Write in 193 on Reader Service Card.

Write in 75 on Reader Service Card.

Write in 114 on Reader Service Card. 105



BRIGAR ELECTRONICS =™ (oo rze

E-MAIL: BRIGARZ@M'.GOM CREDIT CARD DISCOUNT
-9 ALICE ST. $000 - $99.99 NET
$100.00 - $249.99LESS 10%

BINGHAMTON, NY 13904 $25000 - $499.99 LESS 16%

VISIT OUR WEB PAGE AT $500.00 - $999.99 LESS 20%
http://members.aol.com/brigar2/brigar.html $1000.00 AND UP_ LESS 25%

SERVING: mINDUSTRY mSCHOOLS mHOBBYISTS mEXPERIMENTORS mMCONSUMERS
OPEN: MONDAY THRU FRIDAY 7:30AM TO 4:30 PM, SATURDAY 7:30AM TO NOON

ULTRASONIC LIGHT SWITCH MFG: LITRONIC % WESTERN DIGITAL MODEL# WDA-L160 MALLORY
Replaces existing wall switch - Great for home alarm systems or MADE BY IBM FOR WESTERN DIGITAL s

controlling lights & small appliances, ON-OFF Switch-LED TRIP : 3.5 160 MB HARD DRIVE COMPUTER GRADE
Indicator COLOR: WHITE  SIZE: 5"W x §"H X 1-3/8”D RW Sectors F ' Matted CAPACITOR
#VOLTAGE 120 OR 277VAC 50/60HZ Cyl. HEADS Per Track Mb 2900 UF @ 200 VDC
SMIN LOAD 8O WATT 120V _@MAX LOAD 1000W 120V i 38 160 MAX SURGE 250VDC - TYPE
Sensor Low Power Ultrasonic 25KHZ ®ADJUSTMENT: Sensitivity ! | THEWDA-L160 designed for IBM or IBM compatables | CGS - SIZE: 53/4'H x ZDIA.

& Time out (0 TO 25 MINUTES) #Documentation & schematic ;
included. ENERGY SAVINGS 30 TO 60% Oria. Price $100.00 A0 D0 00y eysae: AL intechuog JaZ Hard g

SPECIAL SALE PRICE 295EA. 5 FOR $60.00 MOTION SENSING Ortve.

” g AUTOMATIC SWITCH | BRAND NEW.... $89.95
POTTER & BRUMFIELD TELEDYNE SOLID STATE RELAY | CHICAGO MINIATURE @ Circut board
# KHC17D11 PART# 615-8500 LAMPS # CM385
PC BOARD RELAY EControl volts: 3-32VDC Base Style: midget
24VDC 4PDT ERated: 10Amp @ 250vac flanged Brand New -
650 OHM COIL 900 mw. 50/60hz - opto isolated- Packed 100 pcs./card
GOLD Flashed contacts RATED] SPST - Connection: screw or 28 volts .04 amp- S0,000f
3amps @ 120vac or 30vdc quick connects. ad life Hours Bulb style:
Nylon dust cover, no stud mount.| PRICE.... $7.95 Aﬁ\( T-13/4 - Same as 387
SIZE: 1-3/32" x13/16" x 1-3/8"H : Lamps except has
PRICE .... $1.256 SE: twice the life hours.

4 Regular Price .. 60¢ ea.

BRIGAR SALE 20¢ EA

sV

CURTIS INDUSTRIES #F1200AA20 | Modem Coupling
10 AMP 250VAC - 20AMP 115VAC | TRANSFORMER
S0/60HZ - Size 2'W x 2-1/2°L x 1-1/2H PART # 671-8284
.250" Quick connect terminals for line & IMPEDANCE (OHM)
load. Brand New Factory Boxed. PRIM. SEC.
SALE PRICE... 600 294

$3.50

INSERTION LOSS:

- 3.15dB@ 1 kH
MAGNETIC LATCHING RELAY |Yaskawa Electric corp. g : DC CUR%ENT: lz) MA

ALLIED CONTROL T351X-41 AC Servo Motor With Encoder :
DPDT 24VDC - DUEL COIL Type: USASEM-35TV21 ’ RESISTANCE (ohm)
Operating coil: 600 ohms 24vdc KW 3.51 Nm 22.4 R/MIN. 1500 A 27.4 f PRIM. SEC.
Release Coil: 1.6k 24vdc Rating: Cont.  INCR. ENCODER ; | 156 145
Contacts: Gold plate 2.0amp 28vdc UTOPH - 250 VP 2500 PIR 5 o . DIELECTRIC
Clear plastic case - terminals & stud for Body Size: 15"L x 7"Wx 7"H (Excluding conn.) ; RATING: 1000 VAC
p.c. board mounting or use with socket. | Shaft Size: 3-3/4"L x 1.1"dia. ;
Size: 3/4" x 15116 x 1-316"H Weight: 76 Lbs.

i, PRICE..$595.00 &3

POWER PRODUCTS # HE381
Linear power supply module.
Size: 2-1/4wx 43/4'L x1-1/2D
Input: 115vac 50/60hz 271 ma.
Output: Svdc 5000ma.

PACKAGED .«%0
HEAVEY DUTY DC MOTOR g- SPGUE & 3.5” 1.44MB FLOPPY DRIVE
MFG: JOHNSON #HC987G ‘g { m SONY MODEL # MP-F17W-F3

B NG W% VDO 5V DC - Face plate not included.

CURRENT: 4.47AMP DC Voltage: 10 OMPL R GCRADE
«Connection: .187" quick connect or solder, COMPUTER GRADE FOR USE WITH IBM AND IBM

Tabs. Motor Size: 2'Diam x 3-1/4'long CAPACITOR 1 e Compatible computers.
*RPM: 18590 MAX -<Direction: Reversable BRIGAR SPECIAL $10.00
*Shatt Size: 1/4'Dia. x 5/8"Long . HEWLETT PACKARD - Part # QDSP-5090
ERSETEII 1024 Tieadad iclon A : : 3-1/2 Digit LED DISPLAY K72 CAckano
Weight: 1 :?95 4 /&) 2 Common Anode - Multiplexed
. o *Pins: 11 gold plated e+ Character height: 0.3” <llluminated color: Yellow
10,000 uf - 40 VDC *Buss Polarity: Common Anode *VT (Max) 2.5 «IF (Max)20mA 60mA peak
*MCD @ IF 2.7 - 20MA D.C.
*Wave length: 583
* Decimal point (1) Colon (1)
Size: 3-1/2" x 2" dia Suitable for clock display
BRAND NEW ‘ Co:nrjs;CoI;n-Mir;:utes,I(:tounlers,h o
PRICE.... $2.00 i oitmeter etc... Complete pin schematic
$ included. List price..$4.95
BRIGAR PRICE ... $1.25
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WHY IS THE COMPETITION SHAKING?

secause 1 < 800 - 4 - MEMORY s nere

“WE CAN BEAT ANY PRICE IN NUTS & VOLTS”

WE SELL/BUY ALL MEMORY
SIMMS - DIMMS - NOTEBOOKS - MODULES

- LIFETIME WARRANTY - TRADE YOUR OLD MEMORY FOR
- FREE TECH SUPPORT CASH OR NEW MEMORY

+ NO CREDIT CARD SURCHARGE +WE EVEN BUY BROKEN MEMORY
- NO RESTOCKING FEE

.mosr onoens processen sae oav_-GALL AROUND THEN CALL US
WI'IAT MORE COULD YOU WANT!!

908-238-2300
*.1-800-4-MEMOR

FAX: 908-238-4404
Write in 115 on Reader Service Card.

If you are changing your address, notify us

AS SOON AS POSSIBLE

50 we can continue your subscription
without interruption.
Your ine WILL NOT ically be forwarded to

you by the post office, so it’s important to submit your
change of addréss directly to Nuts & Volts.

WE WILL NOT BE ABLE TO REPLACE MISSED ISSUES OF THE
MAGAZINE DUE TO UNREPORTED ADDRESS CHANGES.
NUTS & VOLTS MAGAZINE
430 Princeland Court, Corona, CA 91719
(909) 371-3052 FAX

JAO\)U\QQ :

‘When you send in your new address, include a current mailing
label from the magazine with your account number on it. If
you do not have a mailing label, include your old address and
the name(s) under which the subscription was submitted.

PORTABLE DATA ACQ
FOR WINDOWS

© NO Extemal Pwr Required, Uses Parallel Port
« 8 Analog Inputs, 8 Dig, 6 Dig Out

o Fully Featured Analysis S/W Included

* DACQ-25, 10 or 12 Bit, Starting at $99.95

« NEW DACQ-PRO, 12 Bit @ 100Khz CALL

Base2 Computer Corp.
P.O. Box 950 Pasadena CA 91102
818- 583-5525
http://www.loop.com/~base2

e
Intelligent Line Disconnect™
Pulls the Plug on Lightning Damage

Total Protection from
Lightning Damage for all
your Electronic
Equipment!
Computer & Modem
TV, VCR, CD Player
Stereo & Satellite Receivers
Amateur Radio

* Automatic Disconnect &
Grounding

* Plug & Play Installation

* 30 Day Money Back Guarantee

$9900*

*limited time offer
Visa or MasterCard

Rabun Labs, Inc.
http://www.rabunlabs.com

or 1-800-788-1824

Write in 76 on Reader Service Card.

Write in 37 on Reader Service Card.

ICRONSIZH
YIDEQ
CAMERAS

MB-750P §
Board Camera Options i Il
» Models to 600 Line Res. CP,an[ggrg
* Monitor in Darkness with 95
IR Option. $129.
« Can be plugged into
any VCR or Monitor.
* Low Power Consumption. MB-705UX
« Standard NTSC Output. )i
« Options: Switchers/ C_thMLOIJn t ICa;ngr %
Optics/Wireless/Fiber with Lens incluaea 4
Optics & More. 8 or 12mm Lens 4
your choice!
50U P
" 3}60 Ccamera

MICRO,
LIRSTLCH
CAMERAS

GP-KS162 Features:

* %" Interline Transfer CCD with
768(H) x 494(V) pixels @ 480
Line Horizontal Resolution

* Auto Gain Control (AGC)

* Electric Light Control (ELC)

* Auto Light Control (ALC)

* Adjustable Video Signal Level

* Back light Compensation (BLC)

» Compatible between camera & CCU

* Output signals: composite x2, Y/C x 1

New Catalog #VP-50
Available for Camerais 4" Tall \-Pack 202
All Models. Baantana Shown with ¢

Polaris Industries

http://www. polar;susa com\ ~

1]75@:@35%

470 Armour Drive NE ¢ Atlanta GA 30324 « Tech Info: 404-872-0722 « FAX 404-872-1038

Optional Transmitter o
for second channel {

#VP-40
5 x 5.5" Receiver

Prices, availabilty and specifications are subject to change without notice.
Slnppmg and H’;yndlmg are not included with price.

RELESS
ORING;

Write in 154 on Reader Service Card.
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Continued from page 43

E-Mail: terg@hotmail.com

MA - ADAMS - ARRL Hamfest. Joel Miller NTWCF,
413-442-2609
MA - TAUNTON - Computer Show. Holiday Inn.
Northern Computer Shows 508-744-8440
MI - CORUNNA - ARRL Hamfest. Jan LaBrenz
NB8NSE, 517-893-3475
MO - ST. CHARLES - ARRL Hamfest. Blanch

NY - YONKERS - Hamfest/Computerfest. Yonkers
Municipal Parking Garage, Main St. 9am-3pm. Jim
914-969-5182

e
KY - LOUISVILLE - Computer Fair South. Executive
West Hotel. 9:30am-3pm. Sammy L. Hastings

812-333-9300

IN - INDIANAPOLIS - AGI Computer Fair.

Indi

Park. 6:30am-2:30pm. Scott Schultz AAOZS,
314-928-7267

NJ - MULLICA HILL - ARRL Hamfest. John Lloyd
KA2EZN, 609-358-1285

NY - ROCHESTER - Computer Show. The Dome
Center. 9:30am-4pm. MarketPro 201-825-2229

24 Hr. Shipping

10am-4pm. 317-299-8827

MD - WEST FRIENDSHIP - Computer Show.
Howard Co. Fairgrounds. MarketPro 301-984-0880
NM - ALAMOGORDO - ARRL Hamfest. Bill Leehan

N5SUM, 505-437-9781

To Order Call 1-800-292-7711

polis Events Center. 3655 E. Raymond St.

PA - YORK - Computer Show. Holiday Inn Holidk
& Conference Center. MarketPro 301-984-0880

FL - WEST PALM BEACH - Computer Show. South
FL Fairgrounds. MarketPro 301-984-0880

IN - SOUTH BEND - Computer Show. St. Joseph
Co. 4H Fairgrounds. MarketPro 301-984-0880

NC - SHELBY - ARRL Hamfest. June Melvin
WA4JNJ, 704-739-2583

OH - COLUMBUS - Computer Show. Veterans
Memorial. MarketPro 301-984-0880

SC - GREENVILLE - Computer Show. Palmetto
Expo Center. 9:30am-<4pm. MarketPro 201-825-2229
TN - MEMPHIS - Computer Show. Agricenter

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-
Master* Trainer teaches you to write the ini-
tial instructions in permanent memory in a
2816E°PROM. Teaches you all about input
and output ports and computer timers.
Build your own keyboard and learn how to
scan keyboard and display. No previous
computer required. Simple,
easy-to-understand instruction teaches
you to write in machine language. Upon
completion of this course, you will be profi-
cient in computer technology. Complete
with 126 page lesson manual, instructions
and experiments.

AM/FM Radio Kit and Training

Course
14 Transistors and 5 Diodes

All the tools
vou'll need to
build these kits.
25 tools con-
tained in a
heavy-duty car-
rying case.

Training course of 52 pages is divided into 9 lessons; Audio Amplifier,
AM Detector, AM IF, AM Amplifier, AM Mixer & Oscillator, FM Detector,

1st FM IF, FM RF Stages. “ dy

" receiver of

AM
fre-

and FM (freq
quencies. (PC board 11 5/8” x 5 1/4”)

AM Radio Kit and Training Course
7 Transistors and 1 Diode $1 9.95

M-2665K

Deluxe Full Function

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

Robotic Arm Y-01
The Movit Robotic Arm is
an educational kit that
teaches the fundamentals
of a basic robotic arm as
well as your own motor
skil

“ $59.95
Telephone Hold
Button
Put all incoming and outgo-

ing calls on hoid at the
press of a button.

Sound Activated Switch
Clap and the light comes
on, clap again and off it

Produces a bright flash via
xenon flash tube. The flash-
ing rate is adjustable.

WE WILL NOT BE UNDERSOLD

IPPING: 48 STATES 5%
ents add 8% Sales Tax
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M-1005K

Digital Multimeter Kit

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

Christmas Tree Kit
Model K-14
The Christmas Tree Kit comes with a
uniquely
shaped
Christmas

0-15V Power Supply
A low-cost way to supply volt-
age to electronic games, etc.

C&S SALES, INC.

150 W. CARPENTER AVENUE

WHEELING, IL 80090
(847) 520-9904 (847) 541-0710 Price ibject t
2nco.com/cs_sales.

FAX:
hitps//www.

Stereo Cassette Player Kit
Model TR-18K

* Transparent A
Case ’

« Belt Clip

» High Resolution

* Includes

Headphones

$‘| 5.95

Elenco’s advanced designed Digital / Analog Trainer is sp

1
Inter

IA - DUBUQUE - Hamfest/Radiofest/Computer
Expo. Dubuque Co. Fairgrounds, Old Highway Rd.
8am-2pm. Loren Heber NOYHZ 319-556-5755

IN - LAFAYETTE - AGI Computer Fair. Radisson Inn
4343 SR 26 East. 10am-3pm. 317-299-8827

MD - UPPER MARLBORO - Computer Show. The
Show Place Arena. MarketPro 301-984-0880

PA - READING - Computer Show. Sheraton
Berkshire. MarketPro 301-984-0880

SEPTEMBER 1997

NC - ASHEVILLE - Computer Show. Asheville Civic
Center. 9:30am-4pm. MarketPro 201-825-2229

OH - CLAIRSVILLE - Computer Show. Ohio Valley
Mall. MarketPro 301-984-0880

PA - ALLENTOWN - Computer Show. Holiday Inn
Conference Center. MarketPro 301-984-0880

VA - MANASSAS - Computer Show. Manassas
Fairgrounds. MarketPro 30! 984-0880

CA DALY CITY - Computer Show. Cow Palace
Gate #5, Geneva & Santos. Robert Austin Corp.
1-800-243-7041, http://www.robertaustin.com

CA - SANTEE - ARC of El Cajon Ham, Computer &

. Electronic Swapmeet. Santee Drive-in. 619-561-0052

IL - ROLLING MEADOWS - W9DXCC Convention
& Banquet. Holiday Inn. Phil Camera KBOCRY, 708-
343-1696 E-Mail: iphil@megsinet.net

LA - PRAIRIEVILLE - Hamfest. Gourmet Catering,
Inc., 13417 Hwy. 73. AARC 504-673-8396

MA - HARWICH - Computer Show. Cape Cod Tech.
Northern Computer Shows 508-744-8440

PA - ERIE - Hamfest. Franklin Twp. Firehall. 8am-
2pm. Chns Robson KB3A, 814-474-1211

. SEPTEMBER 67 5
CANADA - ITOBA - AUSTIN - Hamfest.

for

school projects. It is built on a smgle PC bonrd for muxtmum mlllbllny It
includes 5 built-in power P with

sine, triangular and square wave 1onna 1560 tie point breadboard area.

XK-550
Assembled and
Tested

*169.%

XK-550K - Kit

*139.°°

Tools and meter shown optional

FG-500K

100KHz Function Generator Kit

Provides sine, square or
saw tooth waveforms
continuously variable 1Hz
to 100KHz.  Amplitude
adjustable to 2.5V peak
to peak. Complete with
all parts, PC board,
schematic, deluxe case
with handle and exten-
sive assembly manual.

Fiber Optics Technology
with training course

Learn the basics of fiber optics data

communications while you build this

exciting kit. Comes complete with all

necessary components. s.' 9 95
.

Kit
Model PT-223K

Build this high-tech see-thru

plastic telephone. Learn

theory on how telephones

work and then proudly show

off your work with the trans-

A telephone line analyzer
fast i

of lelaphono line arity,
ring and line volt lg-pl:v'ola

versation to any FM radio. No
battery needed.

K-35

$8.95

2 year warranty on all parts
and free technical support.

) chanc

Write in 195 on Reader Service Card. .4

Manitoba Agricultural Museum. Dave Snydal VE4XN,
204-728-2463

KY - LOUISVILLE - Hamfest, Computer Show, &
ARRL State Convention. KY Fair & Exposition Center
Pavilion. Greater Louisville Hamfest Assn., POB
34444, Louisville, KY 40232

NY - WHITE PLAINS - Computer Show. Westchester
Co. Center. 9:30am-4pm. MarketPro 201-825-2229

CA - LIVERMORE - Swapmeet. Las Positas College.
Noel Anklam 510-447-3857
IL - JOLIET - Hamfest/Electronics/Computer.
Inwood Recreation Center, 3000 W. Jefferson St.
(Rte. 52). BARS Hotline 630-759-7005
MD - GAITHERSBURG - F.A R fest. Montgomery
Co. Agricultural Center Fairg ds. Mary Morris
N4TCI, 703-971-3905, N4TCl@erols.com
NH - DURHAM - Computer Show. Whittemore Arena
@ UNH. Northern Computer Shows 508-744-8440
OH - FINDLAY - Hamfest. Hancock Co. Fairgrounds.
FRC, Box 587, Findlay, OH 45839
PA - BUTLER - Hamfest & Computer Show. Farm
Show Gnds CIiff Frescura K3LL, 412- 53&9491
o

b
|

CA RIVERSIDE ARRL Southwesle‘rr.\.Dlvxsnon
Riverside Co Center. Joe

Ma aditsch, 9096857441}

BER 13 S
CA - FONTAHA Inland Empire ARC Amateur
Radio & Electronics Swapmeet. A B Miller High
School. Bill 909-822-4138 eves
CA - OAKLAND - Computer Show. Oakland
Convention Center, Broadway @ 10th St.
1-800-243-7041 http://www.robertaustin.com
NY - BALLSTON SPA - Hamfest. Saratoga Co.
Fairgrounds. Darlene Lake N2XQG, 518-587-2385

GA - KENNESAW - Computer Show. I-75 Exit 116,
go W. on Barrett Pkwy. to Hwy. 41, turn right, go to
2nd traffic light; we're on the right next to
“Cowboys.” GA Mountain Productions 706-838-4827
NY - STONY BROOK - Computer Show. SUNY
Stony Brook. 9:30am-4pm. MarketPro 201-825-2229

MA - SWANSEA - Computer Show. Venus DeMilo.
Northern Computer Shows 508-744-8440

MI - FLINT - Computer Show. Holiday Inn, Gateway
Centre, US 23 @ Hill Rd. Exit. Five Star Productions
810-890-0988

MO - MONETT - Hamfest & Picnic. City Park. Joe
KBORVB, 417-235-8359

NC - MONROE - Hamfest & Computer Fair. National
Guard Armory. Zachary Davies KF4FDE,
704-536-1952 E- Manl KF4FDE@JL|NO COM

g 192021

MI - TAYLOR - omputer 5 Technology Show.
Gibraltar Trade Center, 15525 Racho Rd.
313-287-2000
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selector, some scrap printed circuit boards (PCBs), a
bunch of switches, and a piece of wire.

,

EXPERIMENTER’S

People in remote
areas do not have
access to equipment
as most of us do.
Someone in the out-
back or even in the
jungle could make this
tuner with what they

ANTENNA |
TUNER|

THE
BWC

TUNER

There is no doubt someone will read
a portion of this article, smile and say,
“Well, they finally found a use for a
damned ol’ CB.” Sho’ ‘nuff. This will
probably be the cheapest, yet the most
useful, project you have ever built. You
even get to recycle an old CB.

Here is one of many projects you
can make from an old CB radio. And, if
you have an SSB unit you can scrap,
you can use the case itself as the enclo-
sure because SSB mobile radios tend to
be larger than AM units.

Antenna tuners come in all shapes, sizes, and
configurations. You can find complete descriptions
and the theory behind tuners in amateur radio hand-
books such as the ARRL Handbook. This article will
provide a means to better understand them by actu-
ally making a working model. Specifically, we are
going to make a T MATCH roller inductor antenna
tuner rated at 300 watts from an old CB channel

have on hand. | would
think radio operators such as those would welcome
the chance to construct one.

This article details the tuner | made while experi-
menting with antennas made from metal tape wound
around PVC pipe.

Accompanying photos show the crude simplicity
of its construction, yet it is still a fully functional roller
inductor antenna tuner. Figure 1 is the schematic of
the BWC tuner. Note that all the switches are ON and
the inductor is at minimum inductance.

BINARY WEIGHTED CAPACITORS

Tuners must be just that — tunable. Common
practice is to use variable capacitors. Oh, but com-
monly expensive if bought new. Finding one surplus
at a value you require is uncommon. | call the capaci-
tors used in this project Binary Weighted Capacitors
or BWGs.

Binary gives its number base only two values: 0 or
1. This value — either 0 or 1 —is a bit. Multiple num-
ber (bit) placement can extend its usefulness to phe-
nomenal proportions. These two values, in a two or
more bit number, can even be added! Or subtracted!

This tuner uses two

represent the copperclad area you leave on the PCB.
Once the first area (largest) is marked, the others are
simple to make.

Remove one-half of the area of the copper-clad
from the next section. Do this also to the remaining
sections dividing the next section by half of the previ-
ous section each time. You should end up with each
section equal to half of the previous one. You need
two BWCs, so make another. Size is not critical, but
you must leave room for the roller inductor.

From the photos, you can see how | made the
tuner. There are variations that can be made to this
tuner and they will be presented later. You can get an
idea of the appropriate space you need for the induc-
tor. Set the BWCs aside and let's start on the roller
inductor.

THE ROLLER INDUCTOR

| have seen roller inductors from old amplifiers
that were works of art. Really slick. Well, ours ain’t
gonna be so fancy, but just as functional as any you
are likely to run into. Our roller inductor is simply a coil
of wire that rolls around inside a piece of PVC pipe.

Start by removing the channel selector from the
CB chassis. Don’t tear things up too much because
you might want to use the case as the enclosure for
the tuner. The CB you have chosen to junk should
have a large channel selector and not the small one
that is in the newer units. An old CB will have the larg-
er selector that we need. Study the selector for a lit-
tle while and you will see how to dismantle it.

Although not common, there are a few old CBs
that had a small shaft. You need to locate a 6 mm or
1/4" shaft. You will not need the detent system. You

BW(GCs, each consisting of
eight stripline areas on a
PCB. From the smallest
through the largest, each
strip of copper is twice the
area of the other. These
are made from double-
sided PCBs and can be
made simply by cutting to
size. In practice though,
the size is controlled by the
room inside the enclosure.
Later on are suggestions {

on how to make ?r?.s tuner STATOR
even better. This gives you

a chance to experiment :
with my experiment. Note Lo
that the above is how | RANGE ALTERING
look at binary numbers. FISKD.COTACHTOR
Look to others for a better

I/0

The "BWC" Antenna Tuner

SWITCH
GROUP 1

SWITCH
GROUP 2

/o

THE SWITCHES AND ONE
SIDE OF EACH CAP
COMPRISE THE ROTOR PART
OF THE CAPACITOR.

ROLLER
INDUCTOR

understanding of number
bases.

One BWC consists of a piece of double-sided
glass or phenolic printed circuit board. | used pheno-
lic board because it was plentiful. One side is left as-
is. This is called the stator in conventional terms. In
Figure 2, it is the bottom of the capacitor. (I used one
piece of board for both capacitors and isolated the
two stators.)

On the other side of the stator, the area is divid-
ed into eight equal parts. This is called the rotor. It is
the top of the PCB in Figure 2. Each division is sum-
marily isolated from the others by scoring with a knife
and removing a small part of the copperclad between
each section.

A close look at Photo 1 will show that | used a sin-
gle-sided board and used strips of copper tape on the
plain side to make the capacitors. A look at the front
of the tuner (Photo 2) will show that only seven
switches were used for each capacitor. Only the seven
largest areas were used.

Refer to Figure 2 as a template to make your
capacitors. It is not drawn to scale. Use it as a guide
to assist you in making your caps. The shaded boxes

know .. the spring holding a little ball bearing. There
are PCB wafers on the shaft. Save the one with the
most copper on it. [t may be usable.

You need a length of #12 wire. It must be free of
any insulation. Use ground wire from #12 household
electrical wiring. Get four feet if you go out and pur-
chase it new. You don't need that much though,
unless you get the first coil wrong and have to rewind
it. You will need one foot of one-inch OD PVC pipe.
Get the thin type. Schedule 20, 1 think. Yes, you can
use the thick one if its all they have.

The formula for winding an air-wound coil to any
value can be found in the old faithful ARRL
Handbook. In this project, we simply use as much of
the coil as will fit inside the PVC pipe. It is my belief
that you would benefit greatly by getting your own
up-to-date copy of the handbook. It is a reference
book | go to often for data. Using your own copy can
provide you with more usable data than | can here. If
you read the book, you will know a lot more about
tuners and other RF-related equipment. | can only pre-
sent pertinent data for the article at hand.

Should you decide to make an antenna tuner that
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will include 80-meter operation, a larger PVC pipe will
be necessary. Use a three-inch PVC pipe, if available.
A tuner for that band needs substantially more induc-
tance than, say, one for 10 or 15 meters. A really big
enclosure will also be needed to hold it all.

You will need a small leaf switch from an old CB
desk microphone. Inside old desk mics, the switching
activators for receive and transmit used a couple of
leaf switches. You merely pressed on a bar and the
contacts were open or closed. You should have no
trouble finding a junk desk mic in your junkbox, or get
one from a friend. Still, one can be made easy enough
if you cannot find one. -

OKAY! HERE WE GO ...

Start by precutting every-
thing to size so it will all fit in
your enclosure. A piece of PVC
pipe will need to go from front
to back along the depth of the
enclosure. The PVC pipe is part
of the roller inductor. It will be
turned by the old channel selec-
tor, so include the selector’s
depth in determining the length
of the PVC pipe.

Look in the junkbox or on
another old CB for a SO-239
panel mount antenna connec-
tor. There's one on the CB
you're getting the parts from,
S0 you just need one more.

If there is a local electronic surplus store, go there
and get 16 SPDT miniature panel-mounted switches. |
got mine from Javanco, in downtown Nashville, and
was lucky enough to get very small ones that | could
solder into the front panel of my tuner. | made a front
panel from PCB. This made mounting the switches
quick and neat. I'm not sure they have any more of
the same ones, but they have plenty of other types
you could use. Call them at 615-244-4444.

Since the inductor coil is relatively large it is an
easy task to wind it yourself. You must [
find a suitable form, though, to wind it
on. The inductor coil will rotate inside the
PVC pipe. Therefore, it must be wound so
that it rotates freely without binding. In my
case, a broomstick served as the coil form.
Wind the coil as tight as you can in a close-
wound manner.

Close-wound means that the coils
touch each other. The inductor length
depends on the depth of your enclosure,
and with it connected to the channel selec-
tor, which we will do next.

Keep the wire pressed in around the
form as you wind it and
it will be okay. Don't be
concerned about the
coils touching each
other. It will be spread
out later. You might just
wind a turn or two to
make sure the coil will
rotate freely in the PVC
pipe.

The length of the coil
should be at least slightly

to tap or adjust the inductance value of the inductor
as it is used in the design circuit. Cutting a slot along
the length of the pipe will give us access to connect-
ing a tap to the coil as it is rotated inside the PVC
housing. This is done with a simple loop of wire con-
nected at 90° to the coil inside the pipe.

Beginning 1/4" from either end, cut a 1/8" slot
along the length of the pipe. Continue to within 1/4"
of the other end and stop. Don't cut through either
end.

Slot the pipe like this: Mark the pipe where the
slot will be. Drill a pilot hole 1/8" at each end of the

slot about 3/8" from each end. Using a hacksaw
blade, hack at the markings till you break through.

Cut along the slot markings. There are hacksaw
blade holders you can buy to permit using just the
end of the blade. A holder will make cutting the slot
much easier.

Try to cut in as straight a line as you can. Take
care to keep the slot edges smooth. You will have to
smooth them, so make a stab at getting the slot cut
straight now. Use a file, when finished, to get the
edges smooth so that the slider does not bind when
traveling along the slot.

THE COIL SLIDER

Figure 3 shows how to make this slider. It is just
a short piece of #12 wire bent to form an open loop
in a “U” fashion. The ends are then bent straight
out about 3/8"” from the round end. You need a
small piece of stiff sponge now to hold the slider
firmly against the outside of the coil. The loop goes
through two small holes in the sponge which keeps
the loop in contact with the coil inside the PVC
pipe.

Connect the slider to the center of all the
switches. You should u3e a
flexible piece of wire. | used a
piece of shield from RG174
coax. This is - necessary
because the slider moves up
and down the PVC pipe. Your
connecting wire will also
move back and forth.

Cover the flexible wiring
with a piece of plastic tubing
or-the covering from another
piece of coax. A cable tie
around the pipe at the end is
how | made a stop for the slid-
er. Did | mention crude? It
works, though.

THE CHANNEL
SELECTOR

Prepare a piece of PCB to mount the coil to the
selector. You can make the piece you need from
some scrap PCBs. The diameter of the board is con-
trolled by the height of your enclosure. It should be
at least 1/2" larger in diameter than the pipe.

If your housing height is spacious, you can make
it as large as you like. Bear in mind it will turn with
the channel selector. You need to solder one end of
the coil to this round piece of PCB and place it on
the channel selector shaft. This is how the coil is
turned.

The PCB needs a slotted hole cut in it so that it
can be placed on the
shaft. Prepare the

mounting hole just
like the hole in one of
the original wafers.
Prepare and solder
one end of the induc-
tor coil to the board.
You might need to

longer than the PVC pipe
when spread out. If you will prepare the length of the
close-wound coil to about three-quarters of the length
of the PVC pipe, you will be very close to having it right.
That would be nine inches for a one-foot PVC pipe.
Using the three-quarter rule, you will still have to short-
en the coil a little for the final assembly.

PREPARING THE PVC PIPE

With any roller inductor, there must be a means
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Drill a 1/8" hole in one end of the pipe at 90°
from the slot. This is where the inductor will be sup-
ported at the rear of your enclosure. It will be held in
place with a standoff. The slot will face the inside in
the direction of the caps and the opposite side of the
enclosure.

Drill the mounting hole 90° around the pipe on
the bottom. The standoff height is determined by the
placement of the channel selector that is mounted to
the front panel.

file or grind the end of
the coil wire to get the
end flat. It must be
mounted  squarely,
centered on the hole you made in the
wafer. Coat the coil end with solder to
reduce the time needed to connect it to
the PCB. Soldering the board will also help.
The 1/4" that the wafer extends from the
pipe is the area needed to ground the coil
for proper operation.

This will be done by the leaf switch men-
tioned earlier. It will be mounted on the
bottom of the chassis and bent up to
rub on the wafer as it is turned.

Proper grounding cannot be real-

: ized by relying on contact through the

wafer and the selector shaft to the panel mounting.

Arcing might even freeze up the shaft if problems

occur when operating. And they most certainly occur
now and then.

The front end of the pipe will actually touch the
wafer as it rotates. This holds the wafer against the
selector. Any excess solder should be removed so that
the pipe rests smoothly on the PCB as it rotates.
Determine the proper place for the channel selector
and mount it.



NO PROBLEM

A reader might think it strange that there are no
critical areas in respect to the roller inductor mount-
ing or rotation. No precise tolerances are required to
make and use this tuner. Tuners are not adjusted in
the same manner as a main dial on the radio.

Once set, it may not be turned again for days or
even months. An experimenter might use it steady
for a day or two. Once the reason or purpose for

only formula you will ever find in my articles is how
to make a better cheeseburger. )

Okay, we have eight switches to identify and/or
label. The smallest cap, we give a value of 1. The next
gets the value 2. Value the next at 4. The next gets
the value of 8. The next group of four starts with a
times 10 value. Number five gets the value 10. Give
number six the value of 20.

Forty is the value given number seven and finally
number eight is given a value of 80. You have labeled
switch group 1. Do the same for

TOP OF BWC 1

TOP OF BWC 2

BOTTOM OF BWC 1 BOTTOM OF BWC 2

group 2. If your capacitor values
were exact, all of them added
together would equal 165 pF
each.

The switches enable you to
set the total capacitance
between 1 and 165 pF in 1 pF
increments. Your capacitors are
not exact, so don't expect this
kind of resolution unless you
actually used a formula to com-
pute the value of each individual
capacitor. This is an experi-
menter’s project, so feel free to
experiment with any aspect of it.

Refer to the photos and
mount 16 switches in a similar
manner on the front panel. It

using a tuner is fulfilled, it is stored until next time. Or
maybe left in place forever.

THE LEAF SWITCH GROUND

Refer to Photo 3 to understand how to mount
the leaf switch. You can make this grounding wiper
from any metal that has a little spring to it. Any metal
will work because you do not have to solder to the
leaf switch. Try a thick piece of brass for the leaf
switch, if one is available. Simply attach it to the
enclosure and make sure it is well grounded.

As you can see, it must be bent at a 90° angle to
permit it to lay against the PCB soldered to the coil.
Make a tip on the leaf switch, if necessary. This tip
must rub and contact the PCB at all times.

Use whatever method you like to mount the leaf
switch, but do not rely on the selector shaft to pro-
vide a proper ground for the inductor.

If everything has been prepared and you just
read through to here, then put it all together as indi-
cated. Separate the two groups of switches slightly
when mounting. | did not label any controls on my
tuner because | used it as soon as | got it working
and forgot to do it later.

Connect each stator to a panel-mount SO239
connector. You should put these two connectors on
the rear panel of your enclosure.

Antenna tuner’s connectors are usually labeled
with an input and output designator. Most tuners
have some sort of metering to indicate Forward and
Reflective power. Correct signal flow through those
tuners is important.

In our tuner, signal flow can be either way. In the
ARRL Handbook, there are many metering circuits
you could add to this tuner. -

USING THE BWC TUNER

The value of each capacitor is unknown, but
since each is one-half of the previous, we can assume
some values. Start by assuming the smallest cap is 1
picofarad (pF). You could also give it a value of 10.
Just give the next one a “times 2" value.

There are formulas for determining the value of
these capacitors. This data can be found in the ARRL
Handbook. The area, spacing, and number of the
plates determines the capacitance value. (Try the
library if you would like to browse through a copy of
the handbook without buying one. I'm afraid the

will not be necessary to mount
the BWC boards at the front if you solder them
directly to the switches. Switch 1 of each group gets
soldered to the smallest piece of copper for that
group. Respectively solder in the other pads to the
correct switches.

Antenna tuners usually have capacitors valued at
200 to 300 pF. Ours is close to that range. Let's do an
example at setting the caps. As an example, we need
a value of 110 pF to match one side of the tuner. In
actual use, you never know the required value need-
ed because you adjust until it gets right. Here is (sim-
plified) how the binary weighting occurs:

« Value needed is 110 pF.

. WF would start by setting the cap closest to that
value.

- In our set-up, that is #8 equal to 80 pF.

+ We need 30 more pF.

- Set #6 and #5. 20 pF and 10 pF.

+ Our capacitor is set to 110 pF.

- It is that simple.

You will discover that there are at least two dif-
ferent settings that will provide a “MATCH" for you.
It is a practice to use the setting that has more capac-
itance than the other in that case. This helps decrease
any harmonic level coming from the exciter or ampli-
fier.

When using the tuner on low frequencies — 75
and 80 meters — you may not be able to reach a low
SWR due to the fact that you do not have enough
capacitance to achieve a match. The schematic
shows a fixed capacitor added to the circuit.

| would start with a 100 pF cap for 80 meters.
Just solder it in place at the indicated points. Use a
fixed cap with a high-voltage rating in this position.
You could add another switch to do this or, if you
always use the tuner on lower bands, just leave it in
there.

MAKING IT BETTER

This tuner is rated at 300 watts. | rated it at that
level because the capacitors started getting warm at
that output level. No specs. No elusive feedpoint
impedances or antenna currents. No unknown reac-
tances. Just started getting warm at 300 watts. This
is an experiment, remember? A project simple
enough that even | could make one. Give it the ol’
smoke test yourself. Fire it up and see if it smokes.

You are not required to use the PCB material for
your capacitors. Use strips of copper or brass cut to
length from the formula. The only requirement would
be to keep the spacing precise if you expect a certain
value. Copper or brass is recommended because they
can be soldered. Use of metal plates and air spacing
will greatly increase the output level rating.
Remember, my caps were made of phenolic PCB.
Glass PCB would be even better.

A variation here would be to make a “PI” tuner.
In that configuration, the inductor is in series with the
signal flow. The stator of each cap would be ground-
ed and the leaf switch would have to be isolated
from ground. I/O ports would be connected to the
roller inductor at each end.

One problem with the roller inductor is knowing
where the tap is at. | used my tuner with the top off
and just watched its placement as | tuned. A turns-
counting dial will correct this. You'll find this item at
hamfests, or get one from a parts house.

| even thought about making a custom indicator
for mine, but never got

In actual use, you
would connect an SWR
meter between the tuner
and the antenna. If you
would rather not create
any unnecessary interfer-
ence, use a dummy load
for an antenna until you
get familiar with the new
equipment.

The dummy load will
present a sort of perfect
antenna, but it will let you

around to it. Try making a
turns indicator using a
cable tie. Attach a long
cable tie to the slider. Cut
‘two 1/4" holes in the front
of the case; one at each
end of the switches but
above them.

Thread the cable tie
from inside out through
the first hole. Feed it
back through the other
hole. Make a black mark
on the cable tie furthest

play around a little.

Transmit and set the switches that give you a
minimum reading on an SWR meter after you adjust
the roller inductor for the same condition. Use low
power for your initial testing of the tuner. Your objec-
tive is to have a minimum reflective power reading on
the SWR meter.

All the values needed to reach a ‘match’ are
unknown. You must find them by turning and setting
the controls. Several attempts to tune the antenna
are needed before you get the hang of it.

All you do is turn the inductor and set individual
switches ON or OFF until you get a match, which is
indicated on the SWR meter as a minimum reflected
power. In time, setting the controls becomes a snap
and you can match the antenna in seconds.

from the roller. The roller
should be at minimum.

As you turn the inductor, the cable tie will be
pulled and the black mark will relatively indicate the
slider’s tap position. You could make a scale under
the cable tie. You might have to enlarge the holes or
lubricate them to get the cable tie to slide through. A
little brainwork here could get you a very nice look-
ing indicator of the tap position.

The BWC antenna tuner will provide a means to
experiment with less than optimum antennas that
sometimes need a little matching when connected to
an exciter. Although we refer to a perfect match
sometimes when using a tuner, | feel it is a false con-
dition that is indicated. There is no substitute for a
proper direct feed to your perfect antenna. NV
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BUY* SELL* CONSIGN

WANTED

» Electronics Invento
» Scientific Equipmen
» Mfg. Shop Equip.

» Data/Telco

» Electronic Test Equipment

Visit our 25,000 sq. ft.showroom warehouse

INTERNET: WWW.GO2DEXIS.COM

We Sell

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

M-F9to 6; Sat9to 5

PHONE: (612) 944-7670

FAX: (612)942-9712 e FAX-ON-DEMAND: 1-800-547-4636 X 300

Write in 116 on Reader Service Card.

A WORLD OF CHOICES

PLAIN CONVERTERS

IC PARTS

PANASONIC TZPC175DG2
MILLENNIUM-3: conFIGURE

THE VARIOUS OPTION PACKAGES TO
SUIT YOUR NEEDS. 10-LOT PRICING

FULL LINE OF SA, JERROLD,
PIONEER COMPATIBLE REMOTES

CALL TOLL-FREE 11am-7pm EST 1-888-561-4796

PIC-16C54,56,57

PIC-16C622-04/P
INTEL 87C51, 8753H
KYROCERA 117,119
CRYSTALS 4, 8 MHz
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CA - SANTEE - ARC of El Cajon Ham, Computer &
Electronic Swapmeet. Santee Drive-in. 619-561-0052
GA - GAINESVILLE - Hamfest. Fairgrounds. LARC
770-5324118

IN - INDIANAPOLIS - AGI Computer Fair.
Indianapolis Events Center. 3655 E. Raymond St.
10am-4pm. 317-299-8827

ME - AUGUSTA - Computer Show. Civic Center.
Northern Computer Shows 508-744-8440

NY - POUGHKEEPSIE - Computer Show. Mid-
Hudson Civic Center. 9:30am-4pm. MarketPro
201-825-2229

AK - ANCHORAGE - Hamfest. Kincaid Park Rec
Center. Lillian Marvin NL7DL 907-277-6741

IL - PEORIA - Hamfest & Computer Show.
Exposition Gardens, Northmoor & University Streets.
309-692-FEST

MA - WORCESTER - Computer Show. Worcester
Centrum. 9:30am-4pm. MarketPro 201-825-2229

VA - VIRGINIA BEACH - Hamfest & State
Convention. Virginia Beach Pavilion. Manny Steiner
K4DOR, 757-HAM-FEST

FL - NEW PORT RICHEY - Hamfest & Computer
Show. New Port Richey Recreational Center, 6630
Van Buren. Mimmie KO4FB, 813-937-7455

IN - NOBELSVILLE - AGI Computer Fair. Hamilton
Co. Fairgrounds. 10am-3pm. 317-299-8827

MA - CAMBRIDGE - Flea Market. Kendall Square
area. 9am-2pm. MIT. Nick Alternburnd 617-253-3776
MI - ADRIAN - | & Computer Show. L

Co. Fairgrounds. 8am-2pm. Brian J. Sarkisian

KGBCO, 517-265-1537 kgBco@juno.com

NH - PORTSMOUTH - Computer Show. Yoken's.
Northern Computer Shows 508-744-8440

NJ - PARSIPPANY - Computer Show. Parsippany
Hilton. 9:30am-<4pm. MarketPro 201-825-2229
OH - CINCINNATI - Communications Expo "97.
Kolping Center, 10235 Mill Rd. 8am-5pm. Paul N.
Riedel WB8NFT, 513-733-3900

CA - DALY CITY - Computer Show. Cow Palace,
Gate #5, Geneva & Santos. Robert Austin Corp.
1-800-243-7041, http://www.robertaustin.com

FL - DAYTONA BEACH - Hamfest & Computer
Show. DBARA E-Mail: k4bv@juno.com

IN - TERRE HAUTE - Computer Fair. Vigo Co.
Fairgrounds. 10am-4pm. David Martin 812-442-0110
ME - PORTLAND - Computer Show. Portland Expo
Center. Northern Computer Shows 508-744-8440
NJ - WESTFIELD - Computer Show. Westfield
Armory. 9:30am-4pm. MarketPro 201-825-2229

NY - HORSEHEADS - Hamfest/Computerfest.
Chemung Co. Fairgrounds. 6am-3pm. Dave Lewis
607-589-7495

8C - ANDERSON - Hamfest & Computer Fair. Civic
Center. 9am-<4pm EDT. C. H. Merrell 864-225-0028

- LAKE - o Expo '97. Lake Co.
Fairgrounds. Sat: 8am-4pm, Sun: 8am-3pm. Mike
Brost 708-457-0966

CA - SANTA ANA - Swapmeet. ACP parking lot.
Mary Russo 714-558-8813

IL - GLEN ELLYN - Computer Show & Sale. College
of DuPage. Main Arena of Phys Ed Bldg. Corner of
Park Blvd. & College Rd. 9:30am-3pm. Computer
Central Shows 847-940-7547

KY - LOUISVILLE - Computer Fair South. Executive

West Hotel. 9:30am-3pm. Sammy L. Hastings

812-333-9300

MA - TAUNTON - Computer Show. Holiday Inn.

Northern Computer Shows 508-744-8440

NY - OLD WESTBURY - Computer Show. SUNY Old
bury. 9:30am-4pm. MarketPro 201-825-2229

NY - YONKERS - Electronic Flea Market. Lincoln

High School. 9am-3pm. Otto Supliski WB2SLQ, 914-

969-1053

OH - BEREA - Hamfest & Computer Show.

Cuyahoga Co. Fairgrounds. 8am-2pm. Hamfest

Assn. of Cleveland 1-800-CLE-FEST info@hac.org
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MI - TAYLOR - Computer & Technology Show.
Gibraltar Trade Center, 15525 Racho Rd.
313-287-2000

j . puter
Electronic Swapmeet. Santee Drive-in. 619-561-0052

CA - LIVERMORE - Swapmeet. Las Positas College.
Noel Anklam 510-447-3857

NY - QUEENS - Hamfest. New York Hall of Science
parking lot, Flushing Meadow Park, 47-01 111th St.

9am-3pm. Arnie Schiffman WB2YXB, 718-343-0172

CA - FONTANA - Inland Empire ARC Amateur
Radio & Electronics Swapmeet. A B Miller High
School. Bill 909-822-4138 eves

FL - TAMPA - Hamfest. Unit Building, 4050 Dana
J.F. SL, 813-822-9107

go W. on Barrett Pkwy. to Hwy. 41, turn right, go to
2nd traffic light; we’re on the right next to
P D S + ducti

NJ - LINCROFT - Hamf

Brookdale C ity
College. Al Jackson NK20, 908-922-8121

18

FL - STARKE - | & Col

p Show. B
Co. Fairgrounds on US 301 N. of Starke. Fri: 1pm-
8pm, Sat: Bam-3pm. Dan Phillips K4RVD,
352-475-2695

CA - OAKLAND - Computer Show. Oakland
Convention Center, Broadway @ 10th St.
1-800-243-7041 http://www.robertaustin.com

CA - SANTEE - ARC of El Cajen Ham, Computer &
Electronic Swapmeet. Santee Drive-in. 619-561-0052
IN - INDIANAPOLIS - AGI Computer Fair.
Indianapolis Events Center. 3655 E. Raymond St.
10am-4pm. 317-299-8827

TN - GRAY - Hamf

. App grounds. Tri-

kg
Cities Hamfest, POB 3682 CRS, Johnson City, TN
37602

i
IN - KOKOMO - AGI Computer Fair. Ramada Inn.
10am-3pm. 317-299-8827

KY - LOUISVILLE - Computer Fair South. Executive
West Hotel. 9:30am-3pm. Sammy L. Hastings
812-333-9300

MA - CAMBRIDGE - Flea Market. Kendall Square
area. 9am-2pm. MIT. Nick Alternburnd 617-253-3776

The MAGIC-BOX™ is a small and powerful Universal
Cell-Phone Programmer. It only requires the
phone and a lead (supplied) to program the

~ ™
“The Most Advanced Motorola Programmer & More!”| SUMMER SALE
“Most Prices Cut by up to 50%”

MAGIC-BOX™ OPTIONS. All are supplied with 550

(Flip) leads. StarTAC models are supplied with
= 550(Flip). Elite and StarTAC leads.

EE3. only $449
EEl, 2, 3 and StarTAC. only $699
9630/ 9647 Upgrades. only $499

phone using the phone’sown keypad. Af
With the MAGIC-BOX™ attached the

ESN is simply entered on the phone’s ¥
keypad and then after a few seconds the
phone is programmed! It is supplied to do

the certain Motorola models as standard, but can Other Cellular Products
be upgraded (before and after purchase) to become a Ericsson Cli Iv$119
complete Multi- Programming tool for almost all phones NEC gllli ;l; 'log ly 4$§

in use today. Py O02Y

New ESN Readers. only $1699
New StarTAC CopyCat & Cables. only $649

“FREE Cellular Manual with ALL orders over $400”
Call Us Now on... 01144-188-333-0060 Email: MFMCOM123@aol.com

M.F.M. COMMUNICATIONS. 57 Addison Road, Caterham. CR3-5LU. UK.
\ “For Information Purposes Only” Please note: When Purchasing the ESN reader, proof of Cellular dealership will be required. il

112

“This is the only Cell-Phone Programmer you’ll ever need!”
The MAGIC-BOX™ Programs & Repairs (0000FFFF faults) on all
MOTOROLA models up to the later 9647 versions, including EE1, 2, 3
and StarTAC.
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A. The LM3914 is a made-to-order IC for this application. This chip con-
tains its own adjustable reference source and a 10-step voltage divider
that drives up to 10 LEDs to provide a linear analog display. By offsetting
the reference voltage by 10.5 volts, the voltage of a fully-discharged gel-
cell, and setting the range to 3 volts full scale, we can use this IC as a bat-
tery "gas" gauge. Here's a simple circuit that should do the trick for you
and your buddy.

4.7k 3 2
5
s Kl 132v
~,
=12V Set upper ¥
T Battery | limit (1329) _;g_ a0y
s PR
Under ) 12
sk K |
Test N 126V
18 ha
R 123V
61 LmM3914 St
200 [ K} 120V
Adjust 15
25 A 1.2k to 1.2V Kl 117V
o 3 . I
4 e k4 114y
R
g LR
3 111V
18
Set lower Kl 108V
lirait (10.57) ¢ i
— I 105V
5k
9 S1 Bar
e e
Dot
2 +
= ¢2
l I 2. 2uF

And here's a table that shows you how to read the battery gas gauge.

Battery

Voltage LED Color Description

132 Green About 100% of charge remains
12.9 Green About 80% of charge remains
12.6 Green About 70% of charge remains
12.3 Green About 55% of charge remains
12.0 Green About 40% of charge remains

1.7 Yellow About 25% of charge remains
114 Yellow About 10% of charge remains
17173 Red Caution!

10.8 Red Danger!

105 Red Dead!

Notice that I've included a switch (S1) labeled Bar/Dot. S1 lets you
switch the display mode between a bar, where the LEDs light consecu-
tively as the voltage increases, and a single LED that represents the bat-
tery's voltage (the other nine LEDs are dark). You can use this feature to
save battery power in the field.

Cheap DVM Can't Monitor Battery Voltage

Q. | purchased several inexpensive (under $10.00) 3-1/2 digit LCD panel
meters from a company that advertises in Nuts & Volts Magazine. The
intended use for the meters was to monitor my 100% solar-powered house, but
was disappointed to discover that the meter cannot use the voltage being
measured to power the meter. Is there a way to modify these cheap meters to
have a common mode of operation without a separate isolated power source
or expensive DC/DC converter?
Ronald Stowe
Snowflake, AZ

A. The meter you bought uses an ICL7106 IC, which is a complete volt-
meter on a chip. In a standard configuration, the INPUT Lo pin is shorted
to COMMON, causing V+ to sit +2.8 volts above INPUT Lo, and V- to be -
6.2 volts with respect to INPUT Lo. The solution is to isolate the two
inputs. One way to do it is with resistors and diodes.

470k
+ Vin
From Solar Input DC voltage
Batteries to be measured
470k
=t Gnd
DVM
470
AAA v+
o0 +1N?S7 i
V-

Infrared Remote: On The Prowl

Q. Where can I find a schematic for a simple infrared remote control? I only
want to switch a device on and off, nothing else. It should have a fairly long
range of 50 to 100 feet, with quick response (as in one second or less).
. Warren Shedrick
via Internet

A. This is a classic design that's become a classroom exercise In fact,
extra points are awarded for innovation. Unfortunately, hobbyists live in a
practical world where innovation has to give way to mundane things like
finding the needed parts from a local jobber such as Radio Shack. With
that thought in mind, here's my solution.

The design is divided up into two parts: the transmitter and the receiv-
er. The transmitter is nothing more than a 555 chip strobing an IR LED. A
fresh 9V battery will power this sender for a year or more. The receiver is

built around a 567 tone decoder. Tone modulated IR can span much
greater distances than an "IR flashlight"” because it has greater immunity
to ambient light. At the front of the receiver is a phototransistor IR detec-
tor — one that is spectrally matched to the IR LED in the transmitter. This
signal is amplified by ICla and directed to the input of the 567 tone
decoder. When the input frequency of the IR signal matches that of the
tone decoder's filter (R1 and C1), pin 8 goes low. T match the sender fre-
quency with the decoder, adjust VR1 until LED] is
toggle switch, made up of IC1b and IClc. When ICIb is on, | .
and visa versa. Hence, the relay alternates between off and on each time
you "click” the transmitter. Not enough distance for you? Simply up
transmitter's voltage (up to 15 volts) and replace the IR LED with Radio
Shack 276-143. Of course, the range is dependent on the ambient light at
the receiver, which can be partially compensated for by adjusting the
value of R2. While this design probably won't net me an A+ (too straight-
forward), I'm sure it scores well with you and other readers. Enjoy.

+12V

+9V
9
Click Onf l
Click Off —l

I

100k

Fn]
=

=]
4 JZ LEDI IC1b
2 o

5 [~

>‘ )|
LM324—] |—¢

3 % 10 S67 Rl 1k 100k i
; 10k 301 it * dl
6| 555 ;!z,- ‘@ 6 1M
S1k r 7 ] IR emitter/ T g e
2 detector matched _L _J: >
b =4 = 001
peir; Radio Shack - ™~ _ o |—+>>
276142 2aF luF' | 0.1aF
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The 470-ohm resistors basically isolate the meter battery from the
photovoltaic batteries. As an added bonus, the power source is now held
at 9.1 volts, which prevents the charging voltage from damaging the IC.
The two 470K resistors provide further isolation for Vin. Because the input
impedance of the ICL7106 is greater than 100 megohms, the voltage error
created by the 470K resistors is a negligible 1 uV. The bridge rectifier cor-
rects for accidental polarity reversal of the battery, and offers a small
amount of additional isolation.

Reader's Tip

1 was reading through the Jan. '97 issue and saw the question "DOS
Invasion Stopped,” where you said that there's no way to prevent a person
from shelling to DOS. Technically, that's true. However, you can trick the
computer into not shelling to DOS. Whenever a program shells to DOS, it
runs COMMAND.COM, looking for it first in the directory that the program
is currently operating in. You can easily exploit this fact by adding a bogus
COMMAND.COM file to that directory.

[ created a fake COM file which simply says "PRESS ANY KEY" (you
can find this file on our Web site, http//www.nutsvolts.com, under the name
FAKE.COM). I then moved FAKE.COM to the directory where my program
is and renamed it COMMAND.COM. Now when anyone tries to shell to DOS,
all they get the message "PRESS ANY KEY" — not a DOS prompt. Pressing
any key sends you back to the parent application.

Two words of caution:

1) Make sure that you don't overwrite the actual COMMAND.COM file!

2) If your CONFIG.SYS contains a line with SHELL=C:\COMMAND.COM
(parameters), you need to remove it to make the trick work.
o Michael Shearer

via Internet

MAILBAG
Dear TJ:

About your Mar. '97 column response titled "Compaq Has Flaky Floppy." |
may be able to help Al Eisenhaur with the docs and the drivers required for
the PTI 227 card in his Compaq Prolinea computer. This card is a VLB con-
troller with IDE and floppy interface made by an unknown manufacturer (why
do they produce a product without so much as identifying the country of ori-
gin, let alone the manufacturer?). | bought one at the Dayton Hamvention a
while back and have the disk and manual. | will be happy to provide this to Al,
but please do not publish my E-Mail address — E-Mail floods are no fun.

Also, let me say that some Prolinea computers don't have the ability to disable
the onboard controller. The ones that do usually show the jumper marked as
"HDFF disen" or HD EN." Some Compaq tech support people can be very
helpful, others are on the karmic merry go-round. Another interesting scenario
surfaced a while back when | tried to install an off-the-shelf Colorado Jumbo

tape drive in a Compaq Pentium slimline desktop via a floppy piggyback
cable (also Colorado stock). There is a pin that is blocked on the floppy cable,
apparently to force folks to buy Compagq's pricey-if-available options. I simply
drilled out the blocked pin (no connection necessary) and connected every-
thing as in a normal installation. It works just fine.

If there is enough demand, | will make the above files available for posting on
the N & V Web site. | appreciate the effort required to provide this "court of
last resort," as I'm sure many others do as well.
R. Bear
via Internet

Response:

I'm sure Mr. Eisenhaur will be elated to know of your files. Al, contact me
and I'll plug you in to R. Bear. As for Compagq tech support, I found find-
ing answers from them so frustrating that I got my information firsthand
from a friend who works at a Compagq service center (CompUSA, to be
exact). Finally, I find it easier to snip off the lead from the plug rather
than drill out the socket; nobody uses that pin and it's been used as a
locator long before Compaq adopted the practice. Thanks a lot for the
feedback! Have you considered contributing to my Reader's Tip or the
Tech Forum? A submission to either could net you $25.00.
TJ Byers
Q & A Editor

Dear Mr. Byers:

In your Apr. '97 column, you addressed a question from Joe Kish on the
design of a series ohmmeter. The circuit you offered was from a Simpson
260/6 VOM. Unfortunately, a very important factor wasn't considered in your
response; that is, it's not possible to design an ohmmeter circuit without know-
ing the resistance of the meter. From the Simpson schematic, it is apparent
that its meter has a coil resistance of 11.2 ohms. Unless Mr. Kish's meter has
the same internal resistance, he won't be able to zero the meter! If Mr. Kish
wants help with his design, have him contact me.

Barry Fichter

Dale City, VA

Response:

Actually, the resistance of the Simpson meter is more like 5K, not 11.2
ohms. However, what you're thinking about is a parallel ohmmeter,
where the meter's resistance is a critical part of the circuit. With a series
ohmmeter, it's the total resistance of the circuit that counts — not that of
the meter. This amounts to 30K with a 1.5-volt battery. If the meter's resis-
tance is 5K, then you need a 25K series resistor to limit the current to 50
UA. This is what the Zero Ohms adjustment does — insert the needed 25K
in combination with the 17.55K resistor.
TJ Byers
Q & A Editor

Continued from page 103

Pece Prodouct VWecs

model, displays 2.1 million colors
and is compatible with VGA and
SVGA.

The Campus 700, data/video
built-in, displays 16.7 million colors
and is compatible with VGA and
SVGA.

For more information, coitact:

ASK CAMPUS SERIES
LCD PANELS

DA-LITE SCREEN
COMPANY, INC.
3100 N. DETROIT ST.

P.0. BOX 137, DEPT. NV
WARSAV, IN 46581-0137
219-267-8101 FAX: 219-267-7804
1-800-622-3737

a-Lite Screen Co. announces
the addition of the ASK Campus

Series of LCD panels. The Campus
Series features 640 x 480 active
matrix LCD technology (TFT), bright
full color images, universal power
supply, PC and Mac compatibility,
and an infrared remote control.

The Campus 300, data only
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REMOVABLE HARD DRIVES
AND CADDIES

Arrowfield International, Inc.
releases a line of 2-1/2” remov-
able hard drives and caddies for
various notebook computers such

IBM HANDHELD
SCOPE/MULTIMETER

as Compaq LTE 5000,
Thinkpad series, Toshiba Tecra
series, and NEC Versa series.

All the removable hard drives
are 100% interchangeable with the
original.

The caddies to hold the drives
are flexibly designed to accommo-
date any industry standard IDE dri-
ves and the installation is virtually
plug & play.

For more information, contact:

ARROWFIELD
INTERNATIONAL, INC.
2812-A WALNUT AVE., DEPT. NV
TUSTIN, CA 92780
714-669-0101 FAX: 714-669-0526
E-MAIL: Arowfld @ix.netcom.com

he THS 700 series from

. Sell Nuts & Volts ‘ Tektronix is their first handheld,
in your store and earn $$$! battery powered storage scope and
Contact us for details. 909-371-8497 digital multimeter. Scope and meter
E-Mail distributors@nutsvolts.com sections can operate simultaneously




and independently. The high resolu-
tion, backlit display, and pop-up
menus make taking waveform read-
ings a quick and easy operation.
Instrument settings are pre-pro-
grammed for the most common and
useful measurements. It is able to
catch extremely fast glitches.
Measures 8.5 x 6.9 x 2” and weighs
3.2 Ibs.
For more information, contact:

JENSEN TOOLS
7815 S. 46TH ST., DEPT. NV
PHOENIX, AZ 85044
602-968-6231 FAX: 602-438-1690
1-800-426-1194

FIBER TEST ADAPTER

No longer is it necessary to buy a
whole new set of expensive
fiber test meters. The new Fluke®
Fiber Optic Meter is an inexpensive
alternative that turns your DMM into
an optical loss meter at a fraction of
the cost. It's easy to use, simply
plug it into your meter, set the range
to millivolts, connect the fiber, power
the meter, and read the results.
Small and lightweight.
For more information, contact:

JENSEN TOOLS
7815 S. 46TH ST., DEPT. NV
PHOENIX, AZ 85044
602-968-6231 FAX: 602-438-1690
1-800-426-1194

STEREO MICROSCOPE

This compact general-purpose
microscope is ideal for a wide
variety of electronic and industrial
applications. Selectable 20X or 40X

magnification. Bottom transmitted
and overhead illuminators. It
includes 2X and 4X objectives,
rotary turret with positive click stop
for easy power change. Precision
rack and pinion focus. Eyetubes are
inclined 45°. Working distance is
3.15” at 20X. It comes with rubber
eye cups and a dust cover.
For more information, contact:

JENSEN TOOLS
7815 S. 46TH ST., DEPT. NV
PHOENIX, AZ 85044
602-968-6231 FAX: 602-438-1690
1-800-426-1194

RG-8/U PLENUM

ﬁ’

RFB-1101-PL
RFN 1002-PL

ﬁw

urmmm.
RFU-507-PL
REN-1028-PL.
CABLE CONNECTORS

F Connectors releases several

BNC, N, and UHF connectors
designed for use with RG-8/U type
plenum cable, having .108 sold-cen-
ter conductors and .355 outer jacket
dimensions. This cable is used in
many computer, instrumentation,
and broadcast installations.

For more information, contact:

RF CONNECTORS
7610 MIRAMAR RD., DEPT. NV
SAN DIEGO, CA 92126-4202
619-549-6340 FAX: 619-549-6345
1-800-233-1728
E-MAIL:
102061.2261@compuserve.com

HIGH-SPEED
COUNTER/TIMER
REPLACEMENT

nnouncing the immediate avail-

ability of the CTS9513 20 MHz
counter/timer peripheral. Patterned
after the long popular but discontin-
ued AMD AM9513 device, the
CTS9513 duplicates all original fea-
tures and operating modes at three
times the clock frequency of the
original device.

The CTS9513AxI-2 is currently
available in plastic DIP-40 and
PLCC-44 packages. Prices start at
$37.50 in single quantities and
$25.00 in 1,000 piece quantities.

For more information, contact:

CELERITOUS TECHNICAL
SERVICES, CORP.

5109 82ND ST. #7 STE. 1200
DEPARTMENT NV
LUBBOCK, TX 79424-3099
806-783-0904 FAX: 806-783-0905

Continued from page 23
repairing brightwork, was advertised in
automotive catalogs.)
Greg Miller
State College, PA
a.v.guru@juno.com

ANSWER TO #6975 - JUNE 1997
The fix is fairly simple if you're good
with a soldering pencil. Next to the
tuner on the chassis is a metal-cased
box called a tuning block. Remove it and
pull both covers. Inside you will find a
number of tuning coils and transform-
ers. Look over the solder connections
carefully and you will find at least one
that needs to be resoldered, but it's a
good idea to touch up all of them. Re-
install the block and that should take
care of the problem.
The cycling is the aft not being able
to lock.
Larry Campbell
Fairchance, PA
wmbs590@wmbs590.com(larry)

ANSWER TO #5975 - MAY 1997
The easy video amp is the Signetic
NE5S92. Wiring it is a breeze. Gain is
controlled by a resistor between a cou-
ple of pins and can be variable and con-
tinuous. It has a pair of inputs, plus and
minus, and outputs plus and minus. A
12-volt supply (to pin 10) ground to 5.
Pins 1 and 14 are the inputs and 7 and
8 are the outputs. In the event that a
lower impedance output is needed,
direct drive a 2N2222 emitter follower
with a 560 ohm emitter resistor and

collector to 12 volts.

Travis Brackeen
Fayetteville, GA

ANSWER TO 69715 - JUNE 1997
| have done business with a com-
pany in Yonkers, NY for a number of
years. They are Circuit Techniques,
Inc. They don't really cater to the hab-
byist, but they will manufacture single-
or double-sided circuit boards from12
pieces to 100,000 pieces. They can be

reached at 914-423-2000.

Douglas Mooney
Bronx, NY

ANSWER TO #6974 - JUNE 1997

A fuel cell experimenter's kit is
made by E-Chem Technic and can be
purchased from Sargent-Welch for
$29.95 (Cat # WLS-30198). It con-
sists of a fuel cell and a 22-page manu-
al containing instructions and experi
ments. The device is fueled by air and
methanol or ethanol and is safe to use.
| purchased one of these and was
pleased with the device and the manu-
al. The chemicals can be purchased
from a supplier such as Fisher
Scientific (1-800-766-7000). A com-
pany called Warsitz Enterprises makes
commercial hydrogen/air fuel cells
starting at $850.00 for a 3.6V/10W
device. For additional fuel cell data, see
the E-Chem Technic web site and check
the Fuel Cell Commercial-
ization Group on the web at
http://www.ttcorp.com/fccg/ These

sites also contain many links to other
fuel cell sites. A useful book is the Fuel
Cell Handbook by A. J. Appleby, NY: Van
Nostrand, ISBN 0442319266:82.95.
Sargent-Welch (IL): 1-800-727-
4368, E-Mail: sarwel@sargent.com
http:/ /www.sargentwelch.com/inde
x.html
E-Chem Technic (UK]: http:;//ww
w.iway.co.uk/ ~ectechnic/home.html
Warsitz Enterprises (CA): 408-
726-3564 http://www.slip.net/"h2
man/hyperfrm.htm
Paul Szozdowski
E-Mail: pts2@po.cwru.edu

ANSWER TO #59713 - MAY 1997

You have done all the right things
(in theory, at least), but you didn’t men-
tion one thing that has me curious.
Could your headphones and their leads
be acting as the antenna for the AM
station? Unless you are using the same
decoupling techniques on all the leads
(including those to the headphones),
there is still a way for the RF to get in
and be detected. In severe cases like
yours, every single wire into or out of
the enclosure must be appropriately fil-
tered at the point of entry/exit. Waiting
until the wire joins the circuit board is
too late; the signals will already be
inside the box!

Here are a few comments that
might help in the future:

Ferrite beads may not provide
much filtering in the standard broad-
cast band, so may not really be suitable
filter elements in your case. It all
depends on the characteristics of the
ferrite. Typically beads are too small
and have too low permeability to have
much insertion loss at this frequency.
You may have to use inductors as RF
chokes, or you could wind several turns
of wire on the beads. If you want to try
an inductor, try to match the specified
self-resonant frequency [SRF) with the
maximum frequency you are trying to
reject. For example, a leaded inductor
of several milliHenries has an SRF
above 3 MHz and less than 10 ohms of
DC series resistance. This is the equiv-
alent of several thousand ohms at RF.

Series resistance is good (and
cheaper than inductors), and the more
you can insert into each lead [without
losing circuit performance, of course)
the more filtering you will have.

Your capacitance size, .01 uF, may
be too small to do a good filtering job at
standard broadcast frequencies. Also,
remember that lead length is critical
here. If the leads to the capacitors are
too long, the capacitors will not have
the desired effect.

Finally, steel is a better shield
against magnetic fields than electric
fields. This usually means that it is a
better shield at audio frequencies than
at RF. Brass or copper would probably
be a better choice. However, if you are
diligent in the other-areas, shielding will
not be required anyway.

Harry O. Boling Il
Garland, TX
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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 beld 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 60¢ per word. All others pay
$1.20 per word. There is a $9.00 minimum charge per ad per insertion.

WORDS IN BOLD AND/OR ALL CAPS

Words to be set in bold or CAPS are each 10¢ extra PER WORD. BOLD CAPS
are 20¢ extra per word. The first two words of each ad are bold capped at ne
charge. Indicate bold words by underlining. Words normally written in caps
(e.g., IBM) and accepted abbreviations such as VAC or MHz are NOT charged
as all cap words. Use a two-letter abbreviation for states.

PHOTOS, DRAWINGS, AND BOXES

A photo or drawing may be run at the top of your classified ad for an addi-
tional $10.00 (1" depth max.) for camera-ready art. No wording is allowed in
this area. Add a one-time charge of $5.00 to enlarge, reduce, or duplicate line

-
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
70. Computer Equipment Wanted

110.Cable TV
115. Telephone/Fax

Cruising Equipment 17
Cunard Associates
Danbar Sales Company
Davilyn Corp.
Detection Dynamics
Dexis
Direct Cable Supply
Earth Computer Technologies
E.H.Yost & Co.
BREIG TUOL . .......ccorcivhesnrivmioiniisaiic
Electronic Rainbow Ind., InC. ........cccoee...
Electronic Service

and Supplies
EMAC, Inc.
EPS
Foss Warehouse Distributors
Gateway Electronics, Inc. .......
General Device Instruments
Global Connections
Greenleaf Electronics ..
Halted Specialties Co. .....
H.T. Orr Computer Supplies
LE.S.
Images Company
Index Publishing Group, Inc.
Information Unlimited
Intronics, Inc.
J & M Microtek, Inc. ....
Jade Prodidls; INC. .......cuviiihssans 78
Javanco 105
Jectech 78
Kabla WO, G ..o s dmurovasasion 72
KDE Electronics COorp. .......cocuusriaeasens 38
Kimtronix
La Paz Electronics Int'l.
‘M2L Electronics
McGraw Hill
MCM Electronics
MDM Radio, Ltd. .........
Media-Tech International

Aljon Technologies, INC. ........ccooueeuiureunnns 83
All Electronics Corporation ................... 40
Allison Technology
DT R I e R SR B e 21,78
Alltech Electronics Co. 84
Alltronics
American Innovations, Inc. ........c..co.eueue. 24
Andromeda Research
Antique Radio Classified
Communications Products .

Bell Electronics
Bisme Computer, INC. .......cocvveneurssiaruanes 14

Capital Electronics, Inc.
Cellular Technology Group
Chenesko Products, Inc. ....
Circuit Etching Technics
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ADVERTISER'S INDEX

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.

155. Manuals/Schematics Wanted
160. Misc. Electronics For Sale
170. Misc. Electronics Wanted
175.BBS & Online Services

180. Education

190. Business Opportunities

200. Repairs/Service

120. Components

125. Microcontrollers

130. Antique Electronics
135. Aviation Electronics
140. Publications

145. Robotics

150. Plans/Kits/Schematics

Robot Wars ;
Roger's Systems Specialist
S & N Cellular
Scott Edwards Electronics
Seabird Technical

Shreve Systems
Sinaco Electronics

Skycraft Parts & Surplus, Inc.
Software Clearance Outlet
Solarbotics Ltd.
Solutions Cubed
Spy Outlet
Square 1 Electronics ....
Street Smart Security .......
Surplus Sales of Nebraska
Surplus Traders
Synergetics
Technical Advisory Group
Techniks, Inc.
Technological Arts
Teleview Distributors...
Test Equipment Sales
The Cable Store

The Filter Company, Inc.
The RF Connection ....
Timeless Products .
TNR Technical, Inc.
Turner Electronics ..
Unicorn Electronics

USI Corp.
V&V Mach. & Equipment, InC. ......cccccuenee
VersaTech Electronics

Video Media ..........
Viking International .
Visitect, Inc.
Visual Communications, Inc.

Metric Equipment Sales, Inc. ................. 38
M.F.M. Communications ... .
microEngineering Labs .
Midwest Electronics
Micromint, Inc.
Milestone Products
Modern Communications .
Modern Electronics
Mo-Tech Distributors
Motron
Mouser Electronics
Mr. NiCd
MWK Industries
National Cable Services
National Control Devices
Netcom -
Novaplex
Ohlo Automation, INE: ......cciceiivisomasssiniin 79
One Stop Supplier
Optoelectronics
Oricom Technologies
Pan Ocean Cellular Wholesale
Parallax, Ine. o5 naaniin i Back Cover
ParaMax, Inc.
Phelps Instruments
Pioneer Hill Software
Plazac Sales, Inc.
Polaris Industries... .
Prairie DIgtal} In6. .2 iiiibaniii 79
Prime Electronic

Components; INC. s:...uitcmesisoissan 82
QB Video 100
Quality Electronics 83
R & S Surplus 16
RabunLabsine s siamaanni bnd 107
RA Enterprises 74
Ramsey Electronics, INC. .....cccocceevennnnics 73
Reboot Electronics, InC. .......ccccoceevuennes 105
R.E. Smith 78
Resources Un-Ltd. ........ccoccrcemrirurnierenenns 86

Xandi EICCHONICS, INC. -oovorrrorrooerrrr 68



Aljon Technologles Inc
Communications Electronics, Inc. .
JAAG Products, INC. ... ... iictsissmsiases 78
McGraw Hill
MDM Radio Ltd. .......
Rabun Labs, Inc. .

USI Corp.

Battery-Tech, Inc. .....
Cruising Equipment ..
Cunard Associates
E.H.Yost & Co. ...

Jade Products, Inc. ...
Solutions Cubed ....
TNR Technical, Inc.

24DOT7, Inc.
Chenesko Products, Inc

ABC Electronics ....
Alltech Electronics Co.
Bell Electronics

C and H Sales Company

Earth Computer Technologies.
Metric Equipment Sales, Inc.
MWK Industries

RA Enterprises

Roger's Systems Specialist .
Skycraft Parts & Surplus, Inc. .

A1 Cable

Basic Electrical Supply &
Warehousing Corp.

Converters, LTD. ....

Direct Cable Supply ..

Foss Warehouse Distributors ..

Greenleaf Electronics

LES. .

Kable Wor h Inc ..........

KDE Electronics Corp. ..

Kimtronix

Media-Tech International

Milestone Products ...

Modern Communications .

Modern Electronics

Mo-Tech Distributors .

National Cable Services

Novaplex

One Stop Supplier .

Plazac Sales, Inc. ......

QB Video

Quality Electronics

Teleview Distributors

The Cable Store

The Filter Company, Inc.

Timeless Products

Video Media

Visual Communications, Inc. ...

White-Star Electronics .

Wholesale Cable

Communications Electronics, Inc. ...... 69
Index Publishing Group, Inc. ... - 4
SHOOND: i s
American Innovations, Inc. ..
Detection Dynamics ..

Polaris Industries....

Rabun Labs, Inc. ...

Resources Un-Ltd. .

Seabird Technical
Spy Outlet

Capital Electronics, Inc. .....
Circuit Etching Technics
Images Company ...
Javanco
Skycraft Parts & Surplus, Inc. ..
Surplus Sales of Nebraska
Unicorn Electronics

Hardware

Allison Technology Corp. .............. 21,78
Alitech Electronics Co. .... .84
BCD Electro

Bisme Computer, Inc. .....

Corporate Systems Center

Earth Computer Technologies

EPS
General Device Instruments ...
Halted Specialties Co. ....

La Paz Electronics Int.

Midwest Electronics .
Prime Electronic Components, Inc. ....
Rabun Labs, Inc. .......cccceeee.
Roger's Systems Specialist

Shreve Systems ..

Techniks, Inc. ....

Internet
Broken Systems Development

Software
Pioneer Hill Software
Software Clearance Outlet ....

Microcontrollers /I/O Boards
Abacom Technologies
Advanced Educational Systems.
basep Computer Corp. ...

Bisme Computer, Inc. .
Crownhill Associates Limil
EMAC, Inc. ..
J & M Microtek, INC. .......c.ccenierusieceia 38
Micromint, Inc.
Motron
National Control Devices ...
Ohio Automation, Inc. ..
Oricom Technologies
Parallax, Inc. ............
ParaMax, Inc. .......

Prairie Digital, Inc. ...
Reboot Electronics, Inc. .
R.E. Smith
Scott Edwards Electronics ....
Solutions Cubed

Square 1 Electronics
Technological Arts....
VersaTech Electronics ....

Printers/Printer Supplies
Chenesko Products, Inc.
H.T. Orr Computer Supplies ...

Advanced Educational Systems.
Crownhill Associates Limited
EMAC, Inc.

ACP Super Store
Robot Wars

C & S Sales, InC. ......ccecmmmmccsusnn 54, 108
Earth Computer Technologies

Electronic Rainbow Ind., Inc

Gateway Electronics, Inc. ...

Information Unlimited ..

Jade Products, Inc. ..
Milestone Products

Ramsey Electronics, Inc. ........
Scott Edwards Electronics
Unicorn Electronics

Xandi Electronics, Inc.

Information Unlimited
McGraw Hill ...

MWK Industries ..
Resources Un-Ltd. ....

Aljon Technologies, Inc..

All Electronics Corporation

Alltech Electronics Co. ......c..cc.....d 84
Alitronics.
Brigar Electronics

C and H Sales Company ..
Circuit Spectahsts Inc

Electronic Rainbow Ind., Inc.
Gateway Electronics, Inc. .
Halted Specialties Co. ..
Images Company

Javanco
MCM Electronics ...
MDM Radio Lid. .....
Prime Electronic Compon
RA Enterprises

Ramsey Electronics, Inc.
Resources Un-Ltd. ..
Shreve Systems .....

Unicorn Electronics
Viking International .
Visitect, Inc.

Andromeda Research ...
Crownhill Associates Lim
General Device Instruments ...
Intronics, Inc.
M2L EIBCHONICS ovvceraneenssssssnssssessrons 104
microEngineering Labs . 0
Sinaco Electronics

Antique Radio Classified ...
Baylin Publications
Consumertronics ........

Index Publishing Group, Inc. ...
McGraw Hill.
Mouser Electronics
Netcom

Surplus Sales of Nebraska ..
Synergetics

Aljon Technologies, Inc
American Innovations, Inc. ...
Ar2 Communications Products
Information Unlimited ....
Polaris Industries............

Spy Outlet
Street Smart Security
Visitect, Inc.

rican Innovations, Inc. ........
Communications Products

. Communications ..
Pan Ocean Cellular’ wnolesale
S&N Callular

R & S Surplus ...
Seabird Technical

Test Equipment Sales ...
Western Test Systems

Electro Tool, Inc
Intronics, Inc....

MCM Electronics
White-Star Electronics .
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¢~ Fantastic DMM Offer!!!

Don't let the price fool you. This meter is a digital multimeter
designed for engineers and hobbyists. Equipped with 5 func-
tions and 19 ranges. Each test position is quickly and easily
selected with a simple turn of the FUNCTION/RANGE selec-

tor fotary switch. Rubber Boot Included
General

Dlsplay 3-1/2 Dlgn LCD, 2imm F|gure Height with Automatic Polarity
O 3 Least Blank

Digits
23°C+5°C RH<75%

Te for
Temperature Ranges:
Operating: 0°C to 40°C (32°F to 104°F)
Storage: -10°C to 50°C (14°F to 122°F)
Power: 9V Alkaline or Carbon-Zinc Battery(NEDA1604)

Low Battery Indication: BAT on Left of LCD Display $
1 9 any qty

Dimensions:188mm long x 87mm wide x 33mm thick

Net Weight: 400g Full Sized
DC Voitage (DCV) DMM
Range: Resolution: Accuracy: Resistance (Q)
200mV  100pV Range: Resolution: Accuracy:
2000 100mQ
S B +(1%rdg+2dgts) s e
200V 100mV 20KQ 10Q +(1.2%rdg+2dgts)
1000V 1V 200KQ  100Q
Maximum Allowable Input: 1000V DC or Peak AC. 2000KQ 1KQ
DC Current (DCA) 20MQ  10KQ +(2%rdg+10dgts)
Range: Resolution: Accuracy: Maximum Open Circuit Voltage: 2.8V
200pA  100nA Diode Test
2000pA 1pA Measures forward voltage drop of a semiconductor
20mA  10pA +(1.2%rdg-+2dgts) junction in mV test current of 1.5mA Max.
200mA 100pA ohFETest
10A 10mA +(1.2%rdg+2dgts) Measures transistor hFE.

Overload Protection: mA Input. 2A/250V fuse.
AC Voltage (ACV)

Frequency Range: 45Hz-450Hz
Manmum Allowable Inpur 750V rms

Range: Resolution: Accuracy: Average R in ms of

200V 100mV +(1.2%rdg+10dgts) a Sine Wave.

750V 1V

CAT NO DESCRIPTION PRICE
Rugged High Quality DMM with Rubber Boot $19.00

Sw1tchable Scope Probe Sets

(Selectable X1/Ref/X10)

These high quality scope probe sets are for oscilloscopes
up to 60MHz (model HP 9060) or 150MHz (model HP9150).
Both sets include a handy storage pouch and mclude
an IC test-hook adapter for the probe. The BNC connec
tor rotates to avoid cable tangle or kink. Cable length is 1.4 meters. PRICEEACH
CATNO DESCRIPTION 1 10 100
HP-9060 Scope Probe Set DC~60MHz $16.49 $14.49 $11.58
HP-9150 Scope Probe Set DC~150MHz 24.95 2195 18.62

CCD Camera - IR Responsnve ““'“’5"

This black and white monochrome CCD Camera is totally
contained on a PCB (70mm x 46mm). The lens is the
tallest component on the board (27mm high from the &
back of the PCB) and it works with light as low as 0.1 lux.
Itis IR Responsive for use in total darkness. It comes with %=
six IR LED's on board. It connects to any standard monitor, AUX or video input on
a VCR or through a video modulator to a TV. Works with a REGULATED 12V power
supply (11V-13V). Hooks up by connectiong three wires: red to 12V, black to
?’ound (power & video) and brown to video signal output.

ower Supply Regulating Kit for CA-H34 This simple kit is designed to
fit onto the back of the CA-H34 CCD camera. It resolves the problem of hooking
up the camera to an UNREGULATED supply (which damages the camera) by
providing safe regulated power from any 12V-14V DC supply. It also provides

regulated 12V DC from a 12V AC source. PRICEEACH
CATNO DESCRIPTION 1 5
CA-H34A PCB Mounted IRCCD Camera $99.00 $85.00
A34 Power Supply Regulating Kit $6.95 —_

PM-1 28 3-1/2D LCD Digital Panel Meter; PM-129: 3-1/2D LED Digital Panel Meter

F
. 200mV Full Scale Input Sensitivity mnge Indication : "1” Shown in the Display
* PM-128 - Single 9VDC Operation Reading Rate Time : 2-3 Readings per sec.
* PM-129 - Single 9VDC Operation |Anlwl Impedance =wﬁm(m o <% i)
i i ccurac v °C,
: Eacn{ggl I:(:;;rr:‘th:'Iec!able it Y P28 oA B
igure Height PM-129 - 6OmA DC
* Automatic Polarity Indication Decimal Point : Selectable w/Wire Jumper
* Guaranteed Zero Reading for 0 Volt Input syppiy Voitage : PM-128 - 9V DC
High Input Impedance (>100Mohm) PM-129 - 9V DC

Spoclﬂeaﬁons PM-128/PM-129 Size : 67mm x 44mm

Maximum Input : 199.9mV DC Applle.tlonl Include:

Maximum Display : 1999 counts (3-1/2 Digits) « Voltmeter * Capacitance

Pol. i » Thermometer Meter

Indication Method : PM-128 - LCD Display « pH Meter ¢ LUX Meter
PM-129 - LED Display « dB Meter » LCR Meter

Measuring Method : Dual-Slope Integration « Watt Meter Other Industrial
A/D Converter System (cont) « Current Meter & Domestic Uses

SINCE 1971

800-81 1-5203

SEEOURON-LINECATALOGAT
wwWw.cir.com

CIRCUIT SPECIALISTS, INC.

602-464-248
602-464—5824(FAX)

wE AccEPT: G0 I

Positive Photo Resist ™\
Pre-Sensitized Printed
Circuit Boards

These pre-sensitized printed circuit boards are ideal
for small production runs. They provide high resolu-
tion and excellent line width control. High sensitive

y positive resist coated on 10z. copper foil allows you to
go direct from your computer plot or art work layout. No need to reverse art.

Single-Sided, 10z. Copper Foil on Paper Phenolic Substrate PRICE EACH
CATNO DESCRIPTION 10 50
PP101 100mm x 150mm/3.91" x 5.91" $2 55 $1.90 $1.70
PP114 114mm x 165mm/4.6" x 6.6" 298 245 198
PP152 150mm x 250mm/5.91" x 9.84" 540 398 3.60
PP153 150mm x 300mm/5.91" x 11.81" 6.15 448 4.10
PP1212 305mm x 305mm/12" x 12" 1278 1065 852
Single-Sided, 1o0z. Copper Foil on Fiberglass Substrate PRICEEACH
CATNO DESCRIPTION 1 10 50
GS101 100mm x 150mm/3.91" x 5.91" $3.90 $298 $2.60
GS114 114mm x 165mm/4.6" x 6.6" 480 349 320
GS152 150mm x 250mm/5.91" x 9.84" 869 598 578
GS153 150mm x 300mm/5.91" x 11.81" 1020 720 6.80
GS1212 305mm x 305mm/12" x 12" 18.88 1573 1259
Double-Sided, 10z. Copper Foil on Fiberglass Substrate PRICEEACH
CATNO DESCRIPTION 1 10 50
GD101 100mm x 150mm/3.91" x 5.91" $ 5.07 $3.68 $3.38
GD114 114mm x 165mm/4.6" x 6.6" 595 429 399
GD152 150mm x 250mm/5.91" x 9.84" 1047 739 698
GD153 150mm x 300mm/5.91" x 11.81" 1195 869 830
GD1212 22.09 1835 14.68

rrf.z 305mm/12" x 12"
Deve Oper This product is used as the developer on

our positive photo-resist printed circuit boards. Includes instruc-
tions. 50 gram package, mixes with water, makes 1 quart.

PRICEEACH
CATNO DESCRIPTION 1 10 25
POSDEV Positive Developer $ .95 $ .80 $ .50

EtChing Tank This handy etching system will

handle PC boards up to 8" x 9", two at a time. Ideal for etching
your PCB's! System includes an air pump for etchant
agitation, a thermostatically controlled heater for keeping
etchant at optimum temperature and a tank that holds 1.35
gallons of etchant. A tight fitting lid is also supplied to prevent
evaporation when system is not being used. Typical etching
time is reduced to 4 minutes on 10z. copper board!

CATNO PRCE  REDUCES ETCHING TIME!
1 2-700 $37.95

Et(,hlng ChemlcalS/hrru Chloride

A dry concentrate that mixes with water to make 1 pint of etchant,
enough to etch 400 sqg. inches of 10z board.

DESCRIPTION
Etch Tank System

PRICEEACH
CATNO DESCRIPTION 1 5
ER3 Makes 1 pint $3.50 $2.75

igital Panel Meters (.cp &
[ F ) 3-1/2 Digit LCD ~ 3-1/2 Digit LED = 4-1/2 Digit LCD

) b-azs: 4120 LCD Digital Panel Meter
Don't let the prices fool you. These digital panel meters
are not surplus, so even if you design them into an
ongoing manufactured product, you can be assured
of continued availability. These high quality digital panel meters are decimal
point seleclableMwith guaranteed zero reading at zero volts input.

- PM-328

Features:

i 'D",""‘.p,“ 19600mE PC « 200.00mV Full Scale Input Sensitivity

s 19m "m%‘,ﬂ- Single 9V DC Operation
indication Method : LCD Display * Decimal Point Selectable
Overrange Indication : 1" Shown in the Display * 11mm LCD Figure Height
Input Impedance : >100 Mohm * Automatic Polarity Indication
Accuracy +-0.05% (23+-5°C, <80% RH) * Low Battery Detection and Indication
Power Di 1mA DC * High Input Impedance (>100 Mohm)
Decimal Selectable w/Wire Jumper
ss_gpty Voltage 9V DC
CATNO DESCRIPTION 1 10 25 100 250
PM-128 3-1/2 Digit LCD Panel Meter $99 $709 $640 $58 $525
PM-129  3-1/2 Digit LED Panel Meter 11.49 9.54 8.67 7.95 6.95
PM-328 4-1/2 Digit LCD Panel Meter 19.88 16.40 14.90 13.66 11.93

RECEIVE OUR LATEST 132 PAGE CATALOG!

It's chock full of all types of electronic equipment and
supplies. We've got I.C.'s. itors, resistors, pots, in-
ductors, test equipment, breadboarding supplies,
PC supplies, industrial computers, data acquisition
products, personal computers and computer parts,
plus much, much more. FAX us your name and address or
call 800-811- 5203, ext. 5, to leave a message on our

catalog request line. www.cir.com

Write in 98 on Reader Service Card.



For Commercial and Mobile Radio testing, the FEATURES

Optoelectronics Xplorer stands alone. Let
the Xplorer perform all your quick radio
checks, instantly determining the radio’s fre-
quency, CTCSS, DCS, DTMF, deviation or
signal strength. The Xplorer automatically

locks on to any nearfield signal from 30MHz -

2GHz in less than a second.

There is no setup necessary-Whether you're
in the field or in the shop, the Xplorer is the
portable, compact and economical solution

for any two-way communications business.

SPECIFICATIONS

Freq. Range 30MHz - 2GHz

Modulation FM Deviation
Freq. Response 50 - 3000Hz
Auto Sweep Time <1 second

Input 50 Ohm -59dBm @ 100MHz
-25dBm @1GHz

Display 2 line LCD

 Power Internal NiCad

Check out our Web Site
www.optoelectronics.com

=S
=
B$———= MADEIN US.A.
T
. -

*Nearfield receiver, sweeps 30MHz-2GHz in <1
second ( Cellular blocked on all U.S. units)

®Decodes CTCSS, DCS, and DTMF. Manually
record tones into memory

=T ®Lockout up to 1000 frequencies
Xﬂr!gc[ei! *Store 500 frequehcies in memory with time & date

T

stamp, as well as number of hits per frequency
*NMEA-0183 GPS interface for recording Latitude
& Longitude coordinates (GPS Required)
*VFO mode for tuning to specific frequencies
*PC interface for downloading data from memory
®FM demodulation / Built-in speaker
®Auto or manual frequency hold
*Maximum nearfield reception / Up to 1/4 mile away

899

Summer Special Includes:
Spectrum CD & CC30 Case

Xplorer includes: TA100S antenna, NiCads,
Pateat No- 5,471,408 Charger, PC Download cable and software

00
TCR991C

3
OPTDELECTRONIZS 5
12 i

(oS ==

CTCSS Decode DCS Decode DTMEF Decode

FACTORY DIRECT ORDER LINE: 8003275912
Fals i B il B ol e sintal Y1 P ol o0

W IS kb ] INWIINILY

5821 NE 14th Avenue ¢ Ft. Lauderdale, FL 33334
Telephone: 954+77122050 Fax: 95477122052 EMail* sales@optoelectronics.com
Prices and specifications are subject t§ change without notice or obligation.
Payment terms are Visa, MasterCardior C.0.D. (Cash or MoneyOrder) _

OPTDELECTRONIZS 3
HOISS-S@ 416 ¢

e «;;&?"":




BASIC STAMP COMPUTERS

Tiny computers run PBASIC programs Visit us on the World Wide Web!

You'll Find:

©® New Product News
® Application Notes

o Software Updates

© Customer Apps

http://www.parallaxinc.com

Little Green Men from Mars

Bjarne Bergheim, Ken Christian, William Jackson, and
Ben Strayer worked on “the Flying Saucer Project” at the
University of California, Irvine. Their project, which used
two BASIC Stamp Il modules, was a literal flying saucer.
Although not as dramatic as Hollywood versions, their
saucer did indeed fly! And fortunately, it didn’t come on
Independence Day.

Parallax now offers Basic Stamp®Starter Kits.

All Starter Kits require use of an IBM PC running DOS.

FaxBack #6002 New! BASIC Stamp Rev. D Kit ~ $79

FaxBack #6002 This Starter Kit includes everything you

ey ™ need to get started with Rev. D Stamps.
BS2-IC Module $49 Includes our original BASIC Stamp rev.

16 //0 lines D, manual, software, and programming

500 PBASIC instructions max.
4000 instructions/sec.

cable. If you are a teacher or student,
ask us about special educational dis-

™ 50k baud serial I/0 counts.
BS1-IC Module $34  24-pin DIP module
8 1/0 lines Similar language as BS1, plus touch- .
80 PBASIC instructions max. - tones, frequency genetation, pulse New! Basi ®, :
2000 instructions/sec. counting, serial shift fgﬁmrs,_ X-10 - Basis Staky LS . 2

Design your project today using the Ba-
sic Stamp 1. Includes a BS1-IC, carrier
board, manual, software, and program-
. ming cable.

2400 baud serial I/0 powerline control, etc. /0 functions

14-pin SIP module common to both modules have a
Familiar PBASIC language with - higher resolution on the BS2-IC, due
I/O instructions for pushbuttons, to its faster clock speed. With its rich
EEPROM access, potentiometers, feature set, the BS2-IC is the most
pulse measurement, PWM, serial popular BASIC Stamp we make.
1/0, sound, etc.

New! Basic Stamp’2 Starter Kit $149

Take advantage of all the cool features
of the Basic Stamp 2. This Starter kit
includes the BS2-IC, carrier board,
manual, software, and programming
| cable. :

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.

FaxBack #6004
For more information on these kits visit our Website at: http://www.parallaxinc.com

| ) 4 ; 4 ! NS, 3805 Atherton Road, #102 « Rocklin, CA 95765  USA « Office/tech.: (916) 624-8333 « Fax: 624-8003 « FaxBack: 624-1869
I—L P SN (888) 51 2-1 024 E-mail: info@parallaxinc.com * Web address: http://www.parallaxinc.com
®

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) 336-9426 * Czech Republic +42 49 5813 252 * Finland
+358 31 266 1885 « France +33 3 20 52 98 52 « Germany +49 241 918 90 0 « Greece+30 1 902 0115 » Hungary +36 1363 6676 * India +91 422 232 561 « Ireland +44 1 977 683 665 * Israel +972 3 498 543 + Haly +39 0542 55400 * Japan +31
332511779 « Netherlands +31 10 450 4949 + New Zealand +61 39 720 5344, +61 67 722 777 » Poland +48 34 648 882 « Singapore +65 296 3995 « 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), (800) 652-6733 (Marlin P. Jones),
(800) 467-7736 (DC Electronics), (415) 455-9330 (Mondo-Tronics).

PBASIC, BS1-IC, and BS2-IC are trademarks and BASIC Stamp & the Parallax logo are registered trademarks of Parallax, Inc. = Prices do not include shipping and applicable sales tax * Features and prices subject to change without notice.

Prices are U.S. prices only; prices in other countries may vary. DAG7TNVSL

Write in 194 on Reader Service Card.
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