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BOTH SINGLE AND DUAL DRIVE
MODELS AVAILABLE.

MULTIMEDIA PROCESSOR
ACCELERATES DUPLICATION.

EXTERNAL SCSI-1l PORT WORKS
LIKE A STANDARD CD WRITER
FOR CREATING CUSTOM DISKS.

TOTALLY SELF CONTAINED,
NO CONNECTION TO A PC
IS REQUIRED.

INTERNAL A/V HARD
DRIVE STORES DISK IMAGES
FOR MULTIPLE COPIES, AND
CUSTOM AUDIO DISKS.

ADVANCED FORMAT
DETECTION PRODUCES
PERFECT DUPLICATES ON
STANDARD CD-R MEDIA.

COPY ANY CD INSTANTLY.

NO PC REQUIRED.

CD DUPE-IT!

Instantly duplicate CD-ROM
disks for software distribution.
Make backup copies of your favorite
software on rugged, permanent
media. Produce disks quickly and
economically. No mastering or
multimedia experience is required.

Insert your original disk and press
“start.” The multimedia processor
quickly copies any disk to the
internal A/V hard drive. Insert blank
disks and make as many copies as
you like. You'll produce identical,
bit-for-bit duplicates. The system is
totally self contained —no connection

to a PC or Mac is required. Just

BUY MANUFACTURER DIRECT: 5995

408 330-5542

plug in the power cord and press
“start"—it’s that easy.

You can even make your own
custom audio disks without a PC!
Insert your original CD’s, select the
tracks you want, and CD Dupe-It
will copy them to the internal hard
drive. Then insert a blank CD, and
you'll have a custom audio disk with
just the songs you want.

With the included CD mastering
software, CD Dupe-It will work
overtime as your personal CD

mastering system. Just attach a SCSI

cable to your PC or Mac, and you're
ready to design and create your
own original CD’s. Similar systems
used in duplication houses cost
over $10,000. Now you can easily
copy disks yourself for a fraction

of the price.

N

CORPORATE SYSTEMS CENTER
3310 WOODWARD AVE, SANTA CLARA, CA 95054
WWW.CORPSYS.COM

Software publishers —ask about our high-volume multi-drive duplication systems.
CD Dupe-It is sold and intended for backup and in-house design purposes only. Copyright laws must be observed.
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PCI-Bus 56K Modem!

# Genica PCI-Bus 56K Modem at unheard-of price!

# Data, FAX, voice, full V.90 compatibility

# Voice from handset

4 Windows 95/98 or NT anly (Mot Win 3.1 compatible)
# Uses latest Lucent chipset. comes with Lucent drivers
# New retail box, with Trio application software on CD
# 90-Day Warranty

Viewsonic SVGA Monitor

# Great monitor for a greal price! Viewsonic model E641
# 14" SVGA Multifrequency up to 1024 x 768 resolution
# Microprocessor-based push-button controls

# .28 mm dot pitch, Energy Star power management

# New in box, 90-day warran

Serving
Silicon Valley
since 1964!

m Electronic .

Supply mmm

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

HSC#17532 $39.95 HSC#17690 $109.95

Drive-bay Amp & Equalizer
# Made by NEC, fits into standard 5.25” drive bay

# 5-Band equalizer has 4 channels, 6 watts RMS/channel
# 25 watts RMS total power output

# Headphone jack on front panel

# Connecls to drive power connector
# No special software or drivers reqd!
# Compatible with any sound card
# Brand new, 90-day warranty
HSC#17534 $19.95
# Also available, amplifier kit with matching speakers

# Same amplifier unit as above

# NEC Speakers are 11” tall, 4.5° wide

# Speakers have 4" 40-watt woofer, 1° dome tweeter

# Includes all cables, hookup accessories
# New in plain brown box, 90-day warmanty

Take Your Pick of Floppies!
# Teac 1.44MB 3.5° Floppy Drive

#+ Industry standard floppy drive, beige face plate

+ New OEM Pack, 90-day warranty

Laptop Carrying Cases

# Twosizes, 12°x9.5"x 1.5 and 12.5" x 10" x 2" inside dim.

# Both have velcro-sealed outer pouch, padded shoulder
strap with heavy-duly swivel hooks, zipper closure.

# Handsome black vinyl "leather-grain” exterior

# Cushiony plush interior protects your laptop's case

CyberEye
Color Video
Camera!

# High-quality (nice looking too!)
composite color camera

# 1/4 inch CCD sensor wiauto white balance control

# Resolution: NTSC 542 x 492 (250,000 pixel)

# Manual focus knobiring, Smm to infinity

# Power: 5.0 VDC @ 180 mA. Supply from PC or
keyboard power...no external adapter needed!

# Now, aiso available as a kit with PCI video capture card!

HSC#17535 Camera alone %9.00
HSC#17702  Kit with camera, card  $99.00

HSC#17654 $19.95

4 Citizen W1D 1.44 MB floppy measures only .43 * thick!
+ Imerface is 26 conductor 1mm pitch printed ribbon cable
# Short (1.25") ribbon cable included

# Black bezel - New OEM Pack, 90-day warranty

# Sorry, we do notknow which laptops will accept this drive!

HSC#17662  Large size case  $22.50
HSC#17663  Small size case $17.50

CRT Test/Rejuvenator

# B & K Dynascan Model 470

# Tests color and B & W CRT's

# Test emission, leakage, life, tracking
+

HSC#17587 : . $25.00
# Teac FD-05 HF 230-U 1.44 ME Laptop floppy - same
spacs as Citizen

(color tubes) - manual included
Rejuvenates cathodes, cleans and
balances guns, removes shorts

# New in box, 90-day warranty

HSC#17617

ATX Pentium Motherboard

# Support for intel Pentium 90-200, 166-200 MMX CPU's
# Also supports Cyrix/IBM 6x86 P, PR 150 & 166 CPU's
# Also supports AMD K5, and, with special VRM, K6 CPU's
# 4PCl slots, 4 ISA slots (one shared), 16-bit stereo sound
& 4 DIMM RAM sockets, parity or non-parity, ECC, EDO, FP
& On-board 2 x IDE, 2 x 16550 Serial ports, 1 parallel port
¢ New, 90-day warranty (CPU not included)

$49.95

CD-ROM Writer/Readers!

# Ricoh AS-1060C CD Recorder/Player System

4 5CSl Interface, 2x4 (2-speed write, 4-speed read)
4 External type, case is 9.75" x 2" x 11" deep

4 Caddy type, includes caddy, power cord, driver disk
4 New in OEM box with manual, 90-day warranty

HSC#17567 $199.00

# Also available [only a few!) intemal IDE type 2 x 6 speed
# Sony CDU298E (factory refurb), caddy type, $168.00

PCMCIA Sound Card!

Media Vision PCMCIA Sound Card

# Greal for Portables, Laptops with PCMCIA Siot

# External pod has joystick port, mic. input, line in & line
out jacks, volume control,

# Install sohware, inst. included.

# Win 3.x, W95 compatible

L]

+

Fujitstu 1 GB Drives

+ Model #s M1606S, M2694E § M2932SA

# SCSI Interface - 3.5 size, includes 525" brackels
+ Tested good and DOS formatted

+ Used - w/90-day warranty!

HSC# 80437 $49.95

# ATX style Midtower case, fits above motherboard
# “Netpower" logo on front, never used, 80-day warranty We had these before at $39.95 and they wenl fast!

HSCH 17517 $29.95 NawPriosl 3 HSCH#17036 $29.95

New in OEM pkg (no box), 90-day HSC warranty

Workhorse Hard Drives!

# Seagate with SCSI interface full-height drives
¢ Good, Reliable drives for many applications
# Choose from 670 or 330 MB size
# With 90-day warranty!

Ludicrous Laser Pointer!

How can we do this!l..we don't even know!..
Small, handy laser pen keychain pointer.

5 mW!, bright red laser with tight beam
Brushed gold finish with spring-loaded clasp
Brand new, with batteries and instructions
90-day warranty.

Pentium-Pro Power!

High quality Micronics motherboards using the Intel
Pentium-Pro chip at incredible savings!

# D6-IN “Invader” AT motherboard has 4 PC1, 3 ISA slots

# Built-in Primary & Secondary IDE controller, floppy con-

troller, IR port, 2 SIO ports, 1 PIO port

# Comes with tested 150 MHz CPU installed

# Supports up to 384MB memary (72-pin SIMMs)

# Comas with instruction book, I/O Cables & bracket

# New in box, 90-day warranty

RAID Server Chassis

# Trimm H420 Super Server rack-mount chassis will ac-
commodate a high-end multiprocessor system board
with a PCI RAID controller

# Slots for eight RAID drives on removable slides

# Space for two CD-ROM or tape drives

# Three hot- power lies (300W)

# Environmental processor and LCD display

4 Supports ATX motherboard (not included)

# Can also accommodate Alpha or SPARC system boards

# Three 95 CFM fans and one 17 CFM blower

# Measures 17.75" high, 19" wide, 17" deep

# New in box, with rack slides, 90-day warranty

L R 3

HSC#17556  STATEEN $35.00
HSC#17557  ST4385N $29.00

HSC#17383

Video-hacker Dream!

# Logitech V Video-c camera &

# These units were sold with Hewlett Packard S-700 work-
stations for videoconlerence capability

# We do not have technical dala, software or manuals

#+ All we have is cameras with stand, and SCSI-ll interface

# The camera is on a weighted stand that extends from 13°
tall to over 20° tall, and has a stereo microphone

# Color camera is digital output only (not NTSC) as far as we
can tell - but who knows?

¢ Interface box has two SCSI-ll ports on back, and a DC
power input (we do not have the adapter), and on the front
ithas a mic. out jack, composite video out (BNC), and tha
connector for the camera cable.

# Note: HP and Logitech will provide no information on these

HSC#17629 $119.00

# W6-LI "Lightning"dual CPUboard has 4 PCI, 2I1SAslots

# Dual Processor motherboard, can use 1 or 2 CPU chips

# Comes with one tesled 150 MHz CPU installed

# Voltage Regulator Module for second CPU included

# Built-in Primary & Secondary IDE controlier, floppy con-
troller, 2 USB ports, IR port, 2 SIO ports, 1 PIO port

# Also has Adaptec “Ultra-SCSI* fast SCSI Bus Mastering
controller with 50-pin port and B8-pin ultra-wide port!

# Also has Creative Labs “Vibra 16CL" sound on board!

4 Supports up 1o 512K memory (168-pin DIMMs)

4 Full Manual & Digk set (SCSI, sound, etc.), VO Cables

# ATX-style motherboard, new in box, 90-day warranty

# These handsome hardshell cases were used lo camry a
laptop-computer estimating system (laptop not included)

# They were used with a Compaq LTE laptop, and provided
a SCSI port for a CD-ROM drive with battery back-up

# Large Nicad pack has 10 Sanyo Cadnica cells

# Built-in 19VDC power supply for battery charging

+ Tiny piggy-back PC board seems to be a SCSI interface

# Case measures 18" x 14" x 7*, with several compartments

# SCSI Il to CENSO SCS| cable, many great parts inside!

# Buy aither the whole assembly, or justthe parts you want!

# Not guaranteed to function with laptops - for parts only!

HSC#17180 Complete Laptop Case ~ $29.95
HSC#17182 Empty Hardshell Case 915,00
HSC#17181 Nicad Pack, 12.5v0c, 5aH $17.50
HSC#17179 SCSI 1l Cable, 1 f.long  $12.50

$395.00

Corel Office Professional 7

# Great Software Bundie - Amazing Value!

# includes Corel Wordperfect 7, Corel Quattro Pro 7,
Paradox 7, Corel Presentations 7, CorelDRAW 6,
CorelFLOW 3, Sidekick 95, Netscape Navigator, Dash
board 95, 1000 fonts, 10000 clip-art images, more!

#® For Windows 95, Windows NT 3.51 and Windows NT 4.0

# Distributed on CD-ROMSs, with hefty manual pack

# New, shrink-wrapped in box, 90-day warranty

HECHITS0S 39.95 HSCH80436 $47.50

Haited
speciaities ca.
7 ] Supply
Toll Free (Orders Only) 1-800-4 HALTED (1-800-442-5833) [
Internet World Wide Web: http://www.halted.com

3500 Ryder St., Santa Clara, CA 95051 (408) 732-1573 -or-

4837 Amber Ln., Sacramento, CA 95841 (916)338-2545  FaX your orders fo: L
5681 Redwood Dr., Rohnert Park, CA 94928 (707)585-7344  (408) 732-6428 |-«

Electronic Visit HSC's Website! HSC Catalog online!

# Pay us a virtual visit on the World Wide Web! 4 That's right, get HSC's catalog on the World-Wide Web!

# Simply point your browser 1o hitp-/www.halted.com # Simply go to www.halted.com and follow the big red link.
# Site is constantly being revised, please visit often! # Adobe .PDF files are availabie for download and viewing.
# Check out the amazing “Gizmo of the Week" feature! # Or drop on by and pick one up...we'd love fo see you!
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YOUR HOTTEST TOOL MAY BE ICE!

Been drooling over the thought of owning your own In Circuit Emulation
tool? Here's one for under $130.00!

INEXPENSIVE DIGITAL TIMER
Never ruin another circuit board again with this handy device that shuts off
the exposure time automatically.

MORE WAYS TO USE LOW-COST DIGITAL METERS

If you like things that are cheap and simple but do the job, then check out
these imported panel meters for under $10.00!

CURI vs. CAT
Integrating robots into real-world applications — in a “catty” kind of way.

(Mostly) TUNED AND TESTED

Check out these down-to-earth reviews on some “truly trick” ham equip-
ment.

PIC-BASED DATA ACQUISITION SYSTEM CHARACTERIZES
LASER DIODES

With the huge success of CD-ROM technology, semiconductor diode lasers
have become readily available and inexpensive. But now there’s a new,
more exciting semiconductor laser ...
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vour HOttest Tool May Be ICE

o a profes-
sional microcon-
troller developer,
few tools are as
useful as In Circuit
Emulation, or ICE.
The ability to test
code while connected to the hard-
ware it will run is a tremendous
time-saver. Traditionally, ICEs can
cost $10,000.00 and up. Hob-
byists on a micro-budget may drool
at the thought of owning one, but
that's about all.

Even though the PIC world
has brought ICE prices down,
$500.00 is still considered low-
cost. Nevertheless, an ICE exists
that you can buy today, for under
$130.00! It's the PIC ICE Il from
Leading Edge Technology Ltd.

Operating from Malta (yes, the
island in the Mediterranean),
Leading Edge is not well known in
the United States. They have one
distributor in the UK — Crownhill
Associates. Yet other than the web
sites of those companies, there is
almost no information to be found
about the PIC ICE II. Still, the infor-
mation you can find is very entic-
ing!

First and foremost is the price,
£59.95 (GBP) + £6.50 (GBP) ship-
ping. In November '98, that came
out to $112.51 (US)! Even with big
fluctuations in the exchange rate,
that's an incredible price.

But what do you get for one-
fifth the price of any other ICE?
The web site lists an impressive
feature set:

= Emulates all 18 and 28 pin
PICs.

*» Works from a standard print-
er port.

= On board four-channel A/D
with A3 ref or VCC ref and a con-
version rate of 17uS.

+ OSC2 output.

* RTCC input.

= Text Editor, Assembler,
Disassembler, and Simulator/
Tracer.

= Single step, Go with
Breakpoints, Change any register
at any time, and Go without
Breakpoint.

* A speed command in the edi-
tor assembler allows fine tuning,
(measure OSC2 output for real-
world speed calculations).

« Full 12-month guarantee.

Let's look at these features,
all of which are true, but per-
haps not in the way you might

6 January 1999/Nuts & Volts Magazine
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The Components

International delivery of the
PIC ICE Il took three weeks. When
it arrived, the envelope contained a
manual, printed circuit board, 18-
pin ribbon cable, and a floppy disk.

The manual consists of six
front-sided pages of ICE informa-
tion and three schematics for PIC
circuits. Like many technical prod-
uct documents, ‘terse’ would be an
accurate description. While all the
information needed to successfully
use the PIC ICE |l is provided, it
may take a few reads through to
figure this out. Luckily, the brevity
makes it easy to reread a number
of times.

The printed circuit board has a
standard female Centronics plug
for connection to a parallel port.
Two DIP sockets — an 18-pin and

- | a'28-pin — allow connection

through a ribbon cable to the test

{ o -

- | ed to convert
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circuit. These ribbon cables have
male DIP connectors on each end,
allowing you to plug into the sock-
ets where your PIC would go. The
ribbon cable for the 18-pin was
included, but the 28-pin cable was
missing. Surprisingly enough, none
of the major supply houses
(Mouser, Digi-Key, JOR, Jameco)
carry 28-pin DIP ribbon cable
headers or pre-made cables.
Somewhere this part, or its compo-
nents, is available for a couple of
bucks. But without it, the ICE is not
usable for emulating the 28-pin
PICs. Leading Edge has been E-
Mailed about the cable omission,
but had not replied as of this writ-
ing.

The diskette contains the main
program in two versions: DEV54
for the 12-bit PICs and DEV71 for
the 14- bit PICs. OBJ2BIN is includ-
-a standard (Intel
INHXBM) Hex file to the binary

FIGURE 1

image format the software uses.
Some test, conversion, and
assembly examples are also
included.

Using the PIC ICE Il

The first thing that will slow
down a lot of users is the speed.
The PIC ICE |l does not use a
bond-out chip, i.e., a PIC with extra
circuitry to return information about
the processor internals. Instead,
the PIC ICE |l is a software simula-
tor that extends its I/O out the par-
allel port. This design is quite
clever and accounts for the low
cost of the unit. However, it also
means that the PIC ICE Il runs at
a speed dependent on the comput-
er to which it is attached. This
gives it a max speed of 7.12 KHz
on a 16-MHz 386SX and 15 52

| 'KHz on'a 100-MHz486. = =

The manual suggests using a



Leading Edge Technology Limited
White Rose House, Xintill Street,
Tarxien, PLA 11, MALTA
Telephone: (00 356) 678509

stand-alone printer port card and
adjusting the port clock speed in
BIOS if available, but it's unlikely
that even 1 MHz is attainable. This
alone will dissuade many potential
buyers. Nevertheless, it's worth
pausing for a moment and thinking
about what this really impacts.
It means that real-time and
serial port applications are
tricky, if not completely impos-
sible. Any timing-dependent
project will take a lot of
thought. The OSC2 does out-
put at 1/4 the clock speed and
software allows you to modify
(slow down) the ‘clock, so
synchronization is not com-
pletely out of the question.
Power is another area to
note. The PIC ICE Il is pow-
ered by the circuit under test.
Any difference between the
VCC in your circuit and the
VCC from your paraliel port
can cause problems. Since
parallel ports use a VCC of
5V, your circuit must provide
5V. The documentation
goes on to note that 5.5V
or 3.6V will not work. Many
PICs have operating
ranges that allow operating

Line

F1 Hr:il.‘n

These circuits are not candidates
for the PIC ICE Il

With a few exceptions, PIC
microcontrollers can source either
20 or 25mA and sink 25mA per /O
pin. When used as outputs, the
PIC ICE |l sources 15-20mA per

0p0es
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Running
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FIGURE 3

lights?1.asm

Fax: (00 356) 667484

johnmorr @mail.keyworid.net

pin, but can only sink 2mA. Greater
sink currents are achieved by
adding pull-down resistors to the
test circuit. This is described as a
feature, not a bug, to keep novice
users from damaging the PIC ICE
Il by port contention. Warning that

P1651

Hemory

http:/flet.cambs.net

it will void the warranty, directions
are given on how to replace specit-
ic diodes with shunts and achieve
greater sink currents. Using the /O
pins as inputs requires pull-up
resistors tied to 5V to achieve a
logic level 1.

PIC-DEV16C71/84 Version 5.06
(C) John Morrison 1994/5.
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‘ GPS Headquarters I

Trimble
Placer GPS400
$59.95 w/Antenna
+ 6 Channel

« Active Antenna
+ RS232/ 1 pps Output

Trimble
SVeeSix-CM/ 3
$89.95

+ 6 Channel Module
- Mag. Active Antenna

+ 1pps Output
Differential

Call for Latest List

GEOTEK GPS Equipment
Mapping - Antennas

Communications Surplus
4212 Mt. Vemon Houston, TX
713-526-8000 or 1-877-878-6GPS
Fax to 713-522-6309
Ishaefer@flash.net

Look for our ad in the
AdMart Section

Write in 29 on Reader Service Card.

RETRR A

TWEEZERS,FORCEPS, SCISSORS
*‘PROBES(DENTAL PICKS)
*DREMEL' TOOLS,ROTARY

TOOL EQUIPMENT

*OPTICAL AIDS(MAGNIFIERS)

*SCREWDRIVERS,TIPS,8ITS

‘PLIERS ALL SHAPES SIZES
*NEW,HARD TO FIND
TOOLS EVERYDAY

roL rree: 1.888-UTOPIA-2

SAVE umm
$ Toons
HERE!  coi orwriTE
‘ 3899 BARNARD DR.

APT #5190

OCEANSIDE CA
02058

CALL:
{Teoms-usz
(760)439-6882

CALL NOW FOR FREE CATALOG

[Rrs SR St~ e
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FIGURE 4

The analog-to-digital converter
performs as advertised, working
the same as it would on a 16C71.
Voltage reference is either VCC or
the voltage on the A3 pin. Accord-
ing to the datasheet, a 16C71 can
have a minimum conversion time
of 2mS. The PIC ICE Il can convert
with a minimum time of 17mS.

The software is DOS-based,
running under DOS versions 3-6.2.
Starting up, the text editor is the
first window. Users can write
assembly language programs
(Microchip mnemonics) and then
run them in the Trace window.
Previously saved files can be
opened and edited as well. The
commands for editing are some-
what obscure. A full range of fea-
tures (i.e., cut and paste, search,
delete line) exist, but constant
referral to the manual is necessary.
Little things like the home key
always taking you to the top of the
file instead of the beginning of the
line are frustrating at first. While it
does claim to cover all 18- and 28-
pin PICs, the software was all writ-
ten before 1996. The botiom line is
that any program using the 16C84
or 16C54 instruction sets is sup-
ported.

Somewhat more challenging is
the implementation of the assem-
bler directives and formatting. Hex
values require a leading zero (OFA)
rather than a zero-x (0xFA) or trail-
ing h (OFah.) Instructions must be
preceded on a line by either a
space or a tab, equations must
not. In addition, many assemblers
refer to registers in the second
code page with an address like
0x86 (TRISB). This is not legal in
the PIC ICE Il assembler.
Addresses in the second code
page require switching the code
page bit and then referring to that
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While all of these are minor

| annoyances, no piece of assem-
bler code that | had previously writ-

ten or acquired elsewhere would

assemble without some modifica-

. tion. It wouldn't take much to write
a PERL script or QBASIC program
that would convert the files, but it's

. not out there at the moment. A

. brief line in the manual states “We

recommend using the internal text

editor”

However, this does not mean
integration is impossible. The soft-
ware has the capacity to import a

| binary image file created else-

| where. This allows the internal dis-
assembler to rebuild the source in
a manner it is happy with. The
down side is that there is no provi-
sion for importing symbol tables.
Symbols can be added manually,
and saved with the disassembled
.asm file. Stock listings of standard
EQU statements can be block-
imported in the text editor as well;
more opportunities for a utility that
would strip and reformat symbols
from a .Ist or symbol file.

The real core of the product is
the Trace screen. Usage is
straightforward, you can change

| registers, single step, step over,
run to a breakpoint, or run continu-
ously. Symbols replace hex values
in the assembler listing, so code
maintains some readability. It's
really exciting to watch internal
registers change as your hardware
interacts with the code. RISC code
is easy to follow in this environ-
ment, since the changes per

| instruction are relatively small. The
software does not provide any
trace buffers or history features.

A list file from an assembler or
compiler becomes tremendously
valuable when running imported
code. Code produced using the
OBJ2BIN utility occasionally gets
corrupted in the first couple of
bytes. Careful comparison of the

| addresses of code routines helps

in catching this quickly. Listings
also preserve comments that do
not show up in the Trace screen,
making code more understandable.
It's also worth noting that having
an ICE doesn't lessen the value or
importance of pure software simu-
lation as a first step.

Tool or Toy?

We've covered a lot of ground,
identified a number of caveats
about the product, and hopefully
started some thinking about the
PIC ICE I1. For myself, | went
through stages with the product.
First, excitement and curiosity
about what | might get for this real-
ly low price. Then, after it arrived, |
went through a stage of frustration.
It took some time to understand
how to use the ICE in relation to
the other tools in my environment. |
went back to basics, plugging the
ICE into a breadboard with LEDs
and simple circuits, and just experi-
mented.

That's when the fun started. |
began to play and get comfortable
with the software. After a couple
more attempts to import code, |
managed to get a working system.
I'm now positively excited about
the PIC ICE Il. Sure, the software
could be brought up to date with a
host of improvements, but the
basic functionality is all there. It's
worth considering that if you
bought a parallel port extension
card with a programmable oscilla-
tor, multiple digital I/O lines, and
four A/D channels for about

. $100.00, it would be a reasonable

deal. Toss in an integrated PIC
emulator, disassembler and
assembler and, even if you can't
use it on every project, it's still a
very cost-effective addition to your
toolbox. The PIC ICE Il is solid
value for the money, opening up
the ability to test code in-circuit to

| the hobbyist.on-a budget. [NV . -



TECHNOLOGY UPDATE

s...doyou?

New clock from Arcron uses radio signals from the U.S.
Atomic Clock in Colorado to display the precise time, within

a billionth of a second.
by Jake Prine

~ These days, timing is everything.
Between meetings and
W ~\ appointments, deadlines and
)t ' conference calls, my schedule
~—" requires that | know the time
down to the minute. Even on
weekends, I've got Little League games to
coach, shows to tape and planes to catch. If I'm
late, I'm sunk. The problem is that it’s hard to
be prompt if my clocks aren’t correct. Even
digital clocks can be inaccurate. Power out-
ages, dead batteries, time changes...any of
these can cause a clock to be inaccurate. The
next thing you know, you're strolling into
that important conference...an hour late. Now
there’s no need to worry, because advanced
radio technology has produced a clock which
gets the time directly from the U.S. Atomic
Clock in Fort Collins, Colorado, the standard for
time-keeping the world over. The Atomic Clock
by Arcron is the most accurate, reliable and
convenient timepiece you can buy.
The most accurate clock on Earth.Every
morning at 1:00 a.m., this “smart” clock tunes in
to the radio time signal emitted by the U.S.
Atomic Clock in Colorado and automatically
resets itself to the exact hour, minute and sec-
ond. The U.S. Atomic Clock is accurate to ten
billionths of a second per day. Using molecular
technology, it measures the vibration rate of
atoms—a constant—to calibrate time. This
means that the clock deviates less than one
second over a ane million year peri-
od! The Atomic Clock even adjusts
automatically for daylight savings
time, so you don’t have to remember
o “spring forward” or “fall back.’
This clock is the only atomic clock
with an internal calibrator that
creates “intelligent”
adjustments based on
the latest signal read-
ings. The desktop
model is the only
clock that will not lose
time with low power
or when you change
its batteries.
An easy time. The
most accurate clock in
the world is of no use
if it is difficult to
operate. The Arcron
Atomic Clock is

A
\

Desktop Alarm Clock

engineered in Germany using
the latest scientific technology. It comes in
two styles, the wall clock and the executive
desktop model. Both are designed to be
functional and easy to use.

The desk clock’s display features the exact
time (in hours, minutes and seconds), month
and date, or you can choose to display any two
U.S. or world time zones. It features a sleek,
European design, and, at only eight ounces, is
the perfect travel clock. It also has dual alarms,
perfect for couples, and one-touch illumination
for nighttime viewing.

The handsome wall clock comes with

temperature and humidity gauges. After
you install the batteries, watch the
hands spin at 20 times their
normal rate, until the clock has
adjusted to the precise time. Both
the executive desktop and the
wall model have an
internal antenna for
superior reception
sensitivity, without
unattractive wires.
The time to buy is
now! Act now and
you can own the
world’s most precise
timepiece. Both the
executive desktop
and the wall model
come with a one-year
manufacturer’s limit-
ed warranty and
Comtrad’s risk-free
home trial. If you are

Wood grain |

not completely satisfied, return
your purchase within 90 days for a
full, “No Questions Asked” refund.

Know the exact time...anywhere you go

The precise radio-controlled technology of the
Atomic Clock is now available in these attractive
wrist watches. Their internal
receivers automatically dis-
play the exact time, and they
are both rugged and comfort-
able. The attractive analog
versions feature hardened
mineral lenses and elegant
leather straps. The new digital
sports watch features a rubber
wristband, blue backlighting
and a stopwatch. It's even |
water-resistant to 100 feet.
Now, for an affordable price,
you can own a watch that’s |8
more precise than the most ||

expensive watch in the world.
AtomicWallClock. . . ..............
Atomic Wall Clock (wood grain). . .. . . $99 sa saH
Atomic Desktop Alarm Clock. . . ... .. $99 s8 saH
Atomic Digital Sports Watch. . .. ..... $99 s8 saH
Atomic WristWatch. . .. ........ . . $199 s8 s8H

Please specify black or white face when ordering.

Please mention promotional code 4022-14957.

For fastest sarvice, call toll-free 24 hours a day
800-992-2966 &=

To order by mail, send check or money order for the total amount
including S&H. To charge it to your credit card, enclose your
account number and expiration date.

Virgimia residents only—please add 4.5% sales tax.

- comtrad
industries

2820 Waterford Lake Dt Suite 102
Midiothian, Virginia 23112
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by Raymond C. Buck

nyone whose hobby is

electronics  will r e

probably decide % 4

at some point to ‘

make a circuit
board for one of their pro- ‘
jects. Or, if their projects use
EPROM parts, they will need ‘ ,
to erase the parts as their
software undergoes develop- ‘
ment. Each of these tasks
needs to be accurately timed. ‘ ‘
Usually you will plug the expo-
sure frame or UV eraser into a
wall socket and set an audible
alarm for the length of time
required. When the alarm
sounds, you can unplug the ‘
device from the wall and pro- _°
ceed with the next step. »

This is the way | have per-
formed these two operations for
years. However, there have been I
times when | was distracted and failed to hear
the alarm go off. This results in overexposure of
the circuit board. There is no harm done in the
case of the EPROM other than shortening the
life of the UV bulb.

| had been planning for a long time to build
a timer that would automatically remove power
at the end of the timing cycle. However, | never
seemed to have enough time to design the cir-
cuit board with the display and write the neces-
sary software for the microcontroller.

One weekend | was shopping at Walmart
and happened to pass through the kitchen
appliance area. | noticed a digital timer that cost
less than $10.00. | began to wonder if | could
somehow use it as part of my timer project. So,
| purchased one and brought it home to do
some testing.

| opened the timer case and connected the
piezo speaker leads to an oscilloscope and set
the alarm off. The output was a slightly modified
sinewave of around 2.5 volts. This was more
than enough output voltage to use in the timer
project. | just needed to develop the interface
circuit between the digital timer and the AC line

- final circuit design. As you

:-."ﬂ_"ﬁ

circuit.
Figure 1 shows the

can see, the circuit uses
only a handful of compo-
nents and is very simple.
The heart of the design is
the Microchip PIC 12C508
microcontroller. This is a
complete microcontroller
in an eight-pin DIP pack-
age. It has 512 bytes of
user programmable mem-
ory and a total of six I/O
lines. It operates at 4 MHz .
using a built-in oscillator —

and is perfect for this type |

of application. | started the Y
original design using discrete components.
However, when | got up to about a dozen parts
and three ICs, | knew there had to be a better
way.
That is when | decided to let the PIC make
all of the logical decisions. You can purchase
the preprogrammed PIC from the source shown

e =

own part, the source code and hex code list-
ings are available from the Nuts & Volts web-
site. The file name is timer.exe and it is a
self-extracting executable. Copy the file to a
separate directory and run it from the DOS
g prompt to extract the code listings.

The operation of the circuit is easy to
understand. Diodes D1-D4 rectify the 2.5
1 volt AC signal from the digital timer.

Capacitor C2 provides a slight amount of
t filtering to produce a DC voltage which is

detected by pin 4 of IC1. Resistor R2 is
4 used to pull the DC voltage rapidly to

‘ in the parts list. If you prefer to program your

:asmm;zauﬂ

ground when the AC voltage (beeping) is
removed. This allows you to initiate a timing
period as short as two seconds.

Pin 5 of IC1 drives R3 which turns on Q1
and operates relay RL1 to apply power to the
device that is plugged into J1. The AC voltage
from T1 is rectified by bridge rectifier BR1. This

BUY* SELL* CONSIGN

WANTED

» Electronic Test Equipment
> Electronics Invento
» Scientific Eqm?men
» Mtg. Shop Equip.

» Data/Telc Nationwide! .
» Memory g Call our Fax-On- * Multilayers to 8 layer
Demand System, or our * SMOBC
Internet site for current availability. * LPI mask

PHONE: (612) 944-7670

INTERNET: WWW.GO2DEXIS.COM
FAX: (612)942-9712 e FAX-ON-DEMAND: 1-800-547-4636 X 300
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Visit our 25,000 sq. ft.showroom warehouse
M-FOto6;Sat9to 5

UALITY P,

COMPETIVE PRICING

C

PRO

We Sell * UL approved

* Fast-quotes

Write in 32 on Reader Service Card.

* Single & Double sided

* Through hole or SMT
* Nickel & Gold Plating
* Routing or scoring

* Electrial Testing

* Artwork or CAD data

R

PULSAR, INC

9901 W. Pacific Ave.
Franklin Park, IL 60131
Phone 847.233.0012
Fax 847.233.0013
Modem 847.233.0014

www.pulsar-inc.com

Write in 33 on Reader Service Card.
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voltage is smoothed by C1 and applied to the
five-volt regulator VR1 to supply power for IC1.

The timer can operate in two different
modes. It can be used to power a device up or
to power it down when the timing period elaps-
es. In the power down mode, pressing the start
button on the digital timer applies power to the
device and power is automatically removed
when the timing period is over. When used in
the power up mode, power is applied when the
timing period expires and you have to manually
power the device down by pressing the reset
button. The digital timer from Walmart has a
maximum timing period of 99 minutes and 59
seconds. ;

Figure 2 shows the PCB layout looking
through the board from the component side.
Figure 3 shows the component layout. The cir-
cuit is simple enough to build using perfboard
construction if you don’t want to make the PCB.
The board layout matches the RadioShack
relay specified in the parts list.

FIGURE 2

Begin construction by modifying the digital
timer. Remove the back cover from the timer.
Solder two six-inch pieces of 30-gauge insulat-
ed wire to the piezo speaker terminals. Route
them through the speaker opening on the back
of the timer and reassemble the timer. Cut the
wires so that about two inches remain and con-
nect them to a two position .100"” Molex type KK
series female connector. Glue the connector to
the back of the timer so that it is even with the
edge of the timer. You can use any type of

miniature connector that you happen to have on
hand. The Molex type is convenient because its
rectangular plastic body is easy to glue to the
timer case.

Transformer T1 should be a 9- or 10-volt
transformer. Do not use a 12-volt transformer
as the DC voltage will be excessive for the
relay. Any transformer with a 100 mA rating or
greater will be sufficient. If you can't find a suit-
able chassis mount transformer, purchase a
12-VDC wall transformer. Break the case open

MTG

W mMICO—-—m
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and use the transformer that is inside.

You will have to find a way to mount the
transformer to your case. Silicone glue can be
used since the transformer does not weigh very
much. Assemble the circuit as shown in the
schematic. You should use an IC socket for the
PIC chip in case it has to be replaced in the
future.

Switch S1 is a miniature push button switch
and S2 is a miniature toggle switch. Jack J2 can
be any type that you prefer to use. Mount T1,
the switches, jacks, and LED in a case of your
choice and connect them to the circuit board.
Be especially careful when wiring the connec-
tions for the 117 volts AC power. Do not let this
wiring come in contact with any other part of
the circuit.

Mount the circuit board in the case and
carefully inspect all of your wiring. Do not plug
the PIC chip in at this time. Plug the power cord
into a 117-volt AC wall outlet and check the
voltage between pins 1 and 8 of the IC socket.
It should be between 4.85 and 5.25 volts. If it is,
unplug the power cord and wait 30 seconds for
the voltage across C1 to drop. You can then
plug the PIC chip in and close the case.

You should make a two-wire cable about
two feet long with connectors on each end to
match the digital timer connector and the con-
nector on the interface box. Polarity is not
important. You can also hardwire the timer to
the interface box, if you wish. | chose to use
connectors so that | could unplug the timer in
case | wanted to use it to time other events
using the alarm.

To test the timer unit you will need a table
lamp. Turn the lamp on and plug it into J1. Plug
the line cord from the timer unit into the AC wall
outlet. Connect the digital timer to the timer unit

using the cable you previously made. Set the
digital timer for 15 seconds, but do not press
the start button yet. Set the mode switch to the
power down position and press the reset
switch. The LED should light indicating that the
unit is armed. Press the start button on the dig-
ital timer and the table lamp should turn on. The
LED should also flash while the timer is count-
ing down. After the 15 second time period
elapses and the timer begins to beep, the table
lamp and the LED should turn off.

Now change the mode switch to the power
up position. The timer will still be set for 15 sec-
onds from the previous test. Press the reset
switch and again the LED should light to indi-
cate the unit is armed.

Press the start switch on the timer. This
time the lamp should not come on, but the LED
should start flashing to indicate a timing
sequence is in process. After the 15 seconds
elapses and the timer starts beeping, the table
lamp should light and the LED should go out.
You can then press the reset switch to turn the
lamp off. This completes testing and the unit is
ready to be put in service.

I'm sure you will find the timer to be a
handy device to use. | have one final note con-
cerning the relay. The RadioShack literature
says the contacts are rated for 10 amps.
However, | am somewhat skeptical of this rating
and would recommend not connecting more
than a 500-watt load to the timer if you use this
relay.

If you need to switch a heavier load,
replace the relay with one that has larger con-
tacts and mount it off the circuit board. Do not
use a relay with a coil resistance of less than
120 ohms or you may exceed the power rating
of Q1. NV
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The following parts are available from:

ATC Electronics, p.o.mmsa.mm:,az
85080-3033; Ph. mm—zm.

7-9 ALICE ST
BINGHAMTON, NY 13904

SEND FOR

FREE Open 7:30 To 4:30 PM

Monday thru Friday AX
Saturday 7:30 Am to Noon

PHONE: (607) 723-3111 @
FAX: (807) 723-5202
E-MAIL: BRIGAR2@aol.com

Web address: http://members.aol.com/brigar2/brigar.htmi

WELDEX Video camera # WDPR-2000

1/3" CCD Board camera B&W Pinhole lens
compact 30mm x 30 mm (Approx 1°sq.)

High performance & picture quality of a full
featured camera on a compact board.

0.03 Lux min. illumination - RCA connectors
for power & Video connections.

430 lines -
resolution.

RIGAR
RICE

MB 12 VOLT DC FAN 28 CFM

odel # 3110KL-04W-B17

ze: 80mm x 26mm  0.13 Amp
7 blade - Phenolic Blade & housing
DC Brushless - Ball bearing -
[12" wire leads - Ul & CSA - 26 dba

120 VOLT AC 10 AMP TOROID
ISOLATION TRANSFORMER
Mfg: BANNER MAGNETICS # 159257
INPUT: 120VAC (Blk, Gry)
Output: 70v 12 amp (Red, Red)
120vac 10amp (Violet, White)
12 V 1amp (Brown, Brown)
Size: " T
31/2H xS'Dia.
Weight: 12 Ibs.
PRICE...
$59.95

ROTARY VANE AIR COMPRESSOR
AST Model# 0622-P167-G451DX
Oil-less rotary vane air compressor directly
connected to motor. Compressor rated at

3.2to 4 Cfm @ 10 psig max.

Motor rating: -

4 H.P. 60 Hz 11§ Vac 1 PH 1726 RPM

CodeH - 740A-SF1.00-FR58Cz AmbS0c
me Rating: Cont. Insul Class B - Thermally Prot.
Motor Size: 14"L X 6-1/2"Dia. Weight: 40 Lbs.
ft Size: 2-1/8"L x 6/8"dia. (Flated)

BRAND NEW FACTORY BOXED $119.96
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segments are fixed with words such
as play, scan, loud, rdm, pgm etc...)

9 vdc - white back light with orange

characters. Smart display with SMD
components.

DISPLAYS COMES COMPLETE

WITH 3.6 DISKETTE. FILES

CONTAIN 88HC 11 PROGRAM,

LIST OF COMMANDS AND
SCHEMATICS

 POWER PRODUCTS

LCD DISPLAY ASSEMBLY #HG416 2
4 DIGIT 16 Segment display (the Icd PART # HE381 Replaces existing wall switch - Great for home alarm
contains 126 segments - some of the | Linear power supply module. pystems or controlling lights & small appliances, ON-

Output: Svde 5000ma.
Price... $19.96 ea.

$3.95

Write in 34 on Reader Service Card.

Size: 21/48'wx434L x1-1/2D
Input: 115vac S0/60hz 271 ma.

C TO DC WALL TRANSFORMER

FG: AUDIOVOX PART# CNR40S
NPUT: 120VAC 60Hz 11W

utput: 12 VDC 300mA
olarity: Center pos. with €'
ip cord 25 mm Female
ptacle. UL & CSA
ALE PRICE $1.50

40 PIN INTEL # P8052AH
CPUB BIT 256
|BYTES RAM,
Timer/counter and

IO PRICE.. $1.75 _ :
LTRASONIC LIGHT SWITCH MFG: LITRONIC

DFF Switch-LED TRIP Indicator COLOR: WHITE
SIZE: 6"W x 6"H X 1-3/8"D
VOLTAGE 120 OR 277VAC S0/60HZ
MIN LOAD 80 WATT 120V

MAX LOAD 1000W 120V

ensor Low Power Ultrasonic 25KHZ
ADJUSTMENT: Sensitivity &
ime out (0 TO 25 MINUTES)
Documentation & schematic
ncluded. Energy Savings
0 TO 60%

DriciNAL Price $100.00
BPECIAL SALE PRICE
$6.95

Sne

MOTION SENSING
AUTOMATIC SWITCH




AE otherwise good article
y Gerald Roylance was
somewhat marred by his
incorrect reference to the
derivation of the 'N' connec-
tor nomenclature (page 96,
Dec. '98 N&V).

You may inform your
readers that the 'N' in 'N' con-
nector stands for Neill. This
is the name of the guy who
invented this popular thread-
ed and high-performance RF
connector. A similar, but bay-
onet-style connector, the 'C'
connector, was invented by a
fellow named Concelman.
Their joint efforts yielded the
familiar TNC (threaded Neill-
Concelman) and the BNC
(bayonet Neill-Concelman)
connectors.

To the best of my knowl-
edge, these gentlemen both
worked for Bell Labs.

The following was extract-
ed liberally from various,
mostly RSGB sources...

Up to the 1930s, the lead-
in feed between the antenna
and the rig was constructed
by parallel wires with spread-
ers and binding posts. When
the first RF coaxial cable was
marketed, the UHF connec-
tors PL259 were introduced..

During WW2, RADAR
sets required a better connec-
tor than the PL259 then in
popular use, and two designs
followed. The first was to
make a connector look like a
piece of 50 ohm cable as
near as possible and this was
designed by Mr. Paul Neill at
the Bell Laboratories and
known as the type 'N' con-
nector.

A Mr. Carl Concelman,
apparently also of the Bell
Telephone Laboratories, how-
ever realized that there was a
small bit of inductance where
the center pins of the N con-
nector meet. By changing
the position of the dielectric
used to fill the connector, he
was able to introduce some
reactive cancellation, and this
type 'C' connector allows it to
be used well into the GHz
range. Shortly after this, Neill
and Concelman co-operated
on the design of a miniature
bayonet locking connector.
This combined Neill's
mechanical design with
Concelman's reactive dielec-
tric and his twist-on “bayonet
style” locking ring. The
Bayonet MNeill Concelman
(BNC) connector had arrived.

Later, for some airborne
use, they produced a thread-
ed version, the Threaded Neill
Concelman (TNC). For preci-

sion microwave use, a series
of sub-miniature connectors
were developed 'A', 'B,' and
'C.! Of these, the 'A' type — or
Sub-Miniature A (SMA) — is
most popular.

Steve Jackson
Technical Editor
Home Automator Magazine

irst, thanks for including

my circuit tip in the
November '98 issue of N&V
magazine on page 32 in the
Q & A column.

Unfortunately, several
additions have been added to
the original schematic that |
submitted to you, resulting in
two major problems.

First, the text no longer
agrees very well with the
schematic shown.

Specifically, the wvoltage
supply circuitry in the upper
left was not on the original,
and so is not described in the
text, and its purpose in the
ckt is not clear. And, in fact, |
cannot even find a MAX1021-
5 listed anywhere in the data-
books. Had | put a regulator
in my ckt, | would have used
a cheap 78LO05 instead of an
expensive Maxim part any-
way.

My original intent, as
described in the text, was that
the +5V for the ckt would
come from the processor
board on which the ckt was
built, and the ckt would then
draw no local power when not
connected to a host PC.

| guess some of this con-
fusion probably stems from
my text saying "the circuit
'steals' its power from the
host serial port", whereas it
should more appropriately
said "... 'steals' its negative
voltage ...".

Second, and much worse,
is the addition of the DB9
connector to my original sce-
matic. It is located on the
WRONG side of the circuit!

As described in the text,
the TxD and RxD lines go to
the host serial port, while the
TD and RD lines (originally
labelled Tc and Rc) go to the
local CPU. This has caused a
lot of confusion with some
people who have E-Mailed me
about the ckt.

So | think we need to pub-
lish some kind of correction
to straighten things out,
Other than this, thanks for
publishing the circuit.

Best regards,
Dan Michaels
Oricom Technologies
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Shop the way the Pro's do, Use Their Tools!

These are thebooks thatfindthe "Gold". Formany yearsthey've beenusedbythe B
Sharpest Purchasing Agents., Look under every rock... they'reimpossible to find SRR
at ANY price, let alone a great deal like this, Find: Distributors, Manufacturers e

Products, or

and Service providers for Services Component
imaginable. Sources for Everything from Gears to Semiconductors to Foreign

.5‘282 Com 486 DX4-100
16m - 710m - 10 ds - W95 - PCMCIA

s E«!Ma

',/ Pentiurn 90
Glrl 810"7 4"Active - PCMCIA
mayy differ slightly from illustration

All Cards & COD 1 orders email: necomd@aol.com FAX 516-826-7776
Netcom 800-733-3733 oxt 6300 5104064800 10-9 EST Thays
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HP 8657A Synthesized Signal Generator Retil $9.995
0.1 - 1040 MHz with 10 Hz Resolution, +12 to -143.5 dBm ’
50W Reverse power protection, internal AM/FM Modulation ~ « Replit b0
Note: RF Connectors on rear panel (opt. 002) Sale $2,375
HP 8656B Synthesized Signal Generator Retail $7.000
gl 0.1-990 MHz with 10 Hz Resolution, +13 to -127 dBm Resia $4250
|  25W Reverse power protection, internal AM/FM Modulation - ’
Note: RF Connectors on rear panel (opt. 002) Sale - $1.875
| HP 8656A Synthesized Signal Generator Sale $1,050
HP 5334B Universal Counter :

- A T— . ; Retail : $2.305
Bl () to 100MHz, 9 digit per second resolution, rise/fall time, pulse-width, 2 00
8| ac/de voltage measurement. Frequency, period, ratio and time interval. e s

Front and rear inputs in parallel. HP-IB Sale $195
HP 3457A Digital Multimeter S Soh)
3-1/2 to 6-1/2Digit with extended resolution to 7-1/2 digits. dcV, acV, Regular §2.495
B | (lc], acl, Ohms, frequency and period. 1350 readings/sec. at :

| 3 digits. HP-IB Sale $1,380
| Tektronix 2445A 150MHz Oscilloscope Regular $3,200
| Auto-setup, 4 channel, IM and 50 Ohm input impedance, dual time | Ggja $1.895

base, CRT readout with cursors. 2mV sensitivity. :

Above items come with a 90 Day warranty, standard accessories, and FREE UPS Ground shipping within the continental U.S.
We accept VISA, MC and prepayment in advance. Sorry no C.0.D.’s. Quantities are limited to stock on-hand. 20% restocking fee on returns.

PACIFIC

TESTEQUIPMENT

Pacific Test Equipment Corp.
1450 Koll Cir. #111 » San Jose, CA 95112
(408) 441-7341  Fax (408)441-8049
For a free catalogue
or inquires on other equipment call
(408) 441-7341 M-F 9-6 (PST)

Ask for Erwin Talavera
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Excellence
since -

19349

H:R

COMPANY

HERBACH ano RADEMAN

Products fox Science and Jadustry

THIS MONTH

OUR CATALOG IS LIMITED ONLY BY YOUR IMAGINATION ...

RUNNING TIME METER
6 Digits Non Reset
115 VAC 60 Hz

0 to 99,999.9 Hours and Repeat
Curtis# 12729-76....Panel mount 115 VAC/B0 Hz 0.1 Watts. Mounts In a 1.77"
Square Cutout (supplied with mounting bracket) 0.250 QC Terminals for Conn.,
Size 1.90" Square x 2-3/4" Deep. New. Shpg. Wt. 1 Lb.
TM93MET 2549 ---- $14.95

B WATTS PHOTOVOLTAIC SOLAR PANEL
Rated 22 Volits DC open circuit
Size 12x 18

Amorphous silicon resin, glass encapsu-
lated. Operating voltage 12 Volts at rated
current of 0.5 Amps in bright sunlight with
short circuit current of 0.55 Amps. Ideal for
storage battery charging, running small mo-
tors and many other applications. Clips sup-
plied. Indoor/Qutdoor use. New. Wt, 5.5 Ibs.
TM98SED3224 - — $39.95

COLOR WHEEL ASSEMBLY

5 Volt, 3-phase disc-drive motor powers a 4-quadrant \ kY
color wheel, A reflective silver strip is positioned on |
the wheel which is used for timing with a printed circuit l}

mounted sensor. Unit |s metal and black in color. The
wheel diameter is 4-1/4". Overall assembly sz: 1-1/4"
X 4-3/4" x 6". The sensor cable (3 leads) is approx 8-
1/2" long. Excellent condition. Shpg wt 1 lb.

TM9BOPT3211 $7.95

\

-~

Dutlet Strip / Surge Protector

Geminl YG307 ... Max Rating 15 Amps, 1875 Watts, 125 VAC, 6 outlets, 3 wire
grounded, illuminated on/off switch. Neutral colored plastic case. Size 12-
3/8 x 2-1/2 x 1-1/2". Shpg Wt 2 Ibs.

$6.95 EA.
5 @ $5.95 EA.
10 @ §5.50 FA.

TM98MAC3171

MODERN TOUCH-TONE TELEPHONE
for DESKTOP or WALL

Technitron #T2200 . . . Slim line handset is pulse | tone
switchable, desk or wall mount, Black in color, the unit
features: PEST CALL BLOCKER; HANDS FREE DIAL-
ING; HOLD FEATURE WITH 15 SECOND REMINDER;
REDIAL; 177 NUMBER MEMORY STORAGE AND SLIDE-
OUT DIRECTORY. Both cords, battery and hand-
book are supplied with unit. Size 8-1/2" x 5" x 1- £
1/2". New. Shpg wt. 2 Ibs.

TM9BCOM3183 ------e-msereeeeeae §17.95

3-WAY HI-POWER
BASS REFLEX
SPEAKER SYSTEM

—! Shielded magnets for Audio/Video Use

Speco #DMS-B. . . 45 Walls RMS per channel, 60 watts max. Features
include: Hi-temp voice coil; 5", 20 oz. excursion woofer; 2" wide
dispersion cone tweeter and 1" dome tweeter; Frequency response 55
to 20,000 Hz compatible 4 and 8 ohms. High impact plastic with wire
mesh grille, quick connect terminals, ported for max bass response.
Speaker wire Included. Size: 8-7/8"H x 6-1/8"W x 5-1/4"D. New. Shpg wt.
13 Ibs. REGULAR RETAIL PRICE $105.95.

TM98ADV3186 - FOR THE PAIR————$34.95

ANALOG DIGITAL CONVERTER
INTERFACES TO ANY IBM/CLONE
PARALLEL PRINTER PORT

Yo

Simultaneously monitors 8 sensors including - Voltage,
Current, Pressure,Vacuum, Water level and Audio signals.
The Analog Digital Converter is computer powered by a Y-adapter cable. The
PC-XT type Y-adapter plugs into your keyboard port, then just plug your
keyboard into the adapter. Each analog input channel can be independently
programmed for one of four input ranges.This converter is capable of 50,000
samples per second (if you write and compile the code). Comes assembled and
tested with circuit diagram, and QBasic source code.
Features:
- Eight 12-bit analog input channels
- Four software-selected input ranges per channel
= %15V Fault protection circuitry
- LED"Power On" indicator
- Includes QBASIC source code (which is highly commented)
- Analog inputs accessed by standard male DB25 plug

Eight uni-polar analog inputs of 0 to +2.5V or 0 to +5V. Four bi-polar analog
inputs of %2.5V or 5V.

TM98TLE3255 $99.50
Eight uni-polar analog inputs of 0to +5V or 0 to +10V. Four bi-polar analog inputs
of £5V or £10V.

TM9STLE3256 $99.50

40 Watt Switching Power Supply

Kyosan # KCTO40FJ6 . . . Input 80 to 127 VAC, 3 outpuls: +5 VDC @4 Amps,
+12VDC @ 1 Amp, -12 VDC @400 mA. Size 14-1/8x 2-1/4 x 1-3/4. New. Shpg
wt. 2 Ibs.

TMO8PWS3254 $3.95

DUAL INPUT TRANSFORMER
1z20/240 VAC So/60Hz

MCI #4-07-8512 has 10 VAC @ 6 Amps, 12VAC @ 5Amps -
and 25 VAC @ 3 Amps. Features .187 QC solder terminals.
OJA Size: 3" Long x 2-9/16" Wide x 2-1/4" High with four
through holes on laminates for mounting. For micro-proces-
sor power supply, added schematic to convert to DC sup-
plied. UL Listed. New. Wt, 3 Lbs.

TM94XFR2684 $7.95

HER Is a distributor for hurst Motors

GEARED STEPPING MOTORS - SERIES SAS 3.45
Input 8 Watts, Winding resistance 36 Ohms. |
Wi each, 2 Ibs.
Step OQutput Speed Torque
Reduction  Angle 200 p/s 200 p/s H&R PRICE
(degrees) (rpm) (oz-in)"" NO, EACH
600 0.0125 0.42 200 H2-100 $67.40
300 0.0250 0.83 200* H2-101 $67.40
75 0.100 3.33 200" H2-102 $63.70
30 0.250 8.33 97 H2-104 $55.40
15 0.500 16.67 52 H2-105 $55.40
10 0.75 25.00 35 H2-106 $49.10
2 3.75 125.00 7 H2-107 $53.40

*Maximum gear train loading
**Torque measured al nominal voltage with L/R drive.

or fax us at 609-802-0465

b or e-mail us at sales@herbach.com

IDJETLeIN=Id $25.00 minimum; additional shipping and handling charges apply

Prices subject to change

" visA |ORDER TOLL FREE 24 HRS at 1-800-848-8001

LEEEEY To receive our 100+ page CATALOG call 609-802-0422

H:R

COMPANY

16 Roland Ave. Mt. Laurel NJ 08054
INTERNET hetp:/ /www.herbach.com
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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 Princeland Ct., Corona, CA 917189.

Sun To PC Monitor

Q. Recently | bought a used Sun Sparc 2 computer. It's complete except
that [ didn't buy a monitor for it. | have a Sony Multiscan 17sf II, which |
use for my IBM PC compatible that I'd like to connect to the Sun system.
Can you advise me on how to do this?
Howard Lee
via Internet

A. This isn't a big
problem if your
Sparc's graphics card
uses a standard
13W3 connector. The

13W3 FEMALE 13W3 is an unusual
RED connector combining
\ & 4 i a 10-pin D-shell with
three analog video
l; ﬁ e::oo:' @ ii O] conductors.
- T |
GREEN
Sun Sparc 13W3 Connector

Pin Function
1 GND*
2 Vertical sync*
| Sense #2
4 Sense GND
5 Composite sync
6 Horizontal sync*
7 GND*
8 Sense #1
9 Sense #0
10 Composite GND

* Considered obsolete, may not be connected.

You can buy ready-made adapter cables from Sun Cables (732-
435-1484; http://www.sun-cables.com) and System Integrators
(1-800-547-2349; http://www.si87.com) for about $30.00. Or, you

seeseveveneee With TJ Byers

can make your own using the schematic below. While the "perfect"
interface calls for mini coax cables (usually of the orange-covered vari-
ety) for the video interfaces, you can use twisted pairs if you keep the
cable length to six inches, or so.

13W3-Male HD15-Male
Description Pin & Pin#
comecior shell Ovemll Braid connecior shell
RAad A1 centar Red Center* 1
Read ral {(GND) A1 shidd — Green Canter™ 2
Green A2 center — Blus Center’ a
Green ret (GND) Azsmu-_/ — 4
Blue A3 canter— 5
Blus mt (GND) A3 shisld Shisld 6
1 —
2 —a
Mon sense (Sun) 3 e
Sync retum (GND) 4 10
Composite Sync 5 -1
8 \ 12
7 UL1061 13
Mcon sensa (Sun) 8 14
Mean sense (Sun) 8 15
GND 10—

"Mini-COAX UL1354

For those readers who don't have the Sony monitor mentioned (or
its equivalent), be aware that the Sony Multiscan 17sf Il supports sep-
arale sync, composite sync, and sync-on-green, as do many PnP
(Plug-n-Play) monitors. Check your monitor's specs before trying this
patch. Otherwise, it won't work without further signal processing.

CPU "Upgrade™ Conversion Adapters

Q. | have a 486 GIO-VT2 motherboard made by FIC, and I'm looking for
an adapter (daughterboard?) that drops the voltage from 5 volts to 3.3
volts. Do you know of any such device or have any ideas that might be
helpful?
Jim Madden
via Internet

A. Ah, you want to upgrade the CPU, but the new processor needs a
3.3-volt source. Bear in mind that it needs a 5-volt source, too, so you
can't simply change the whole system over to 3.3 volts. Fortunately,
all you need is a CPU adapter socket made by Aries Electronics
(http://www.arleselec.com), which is available from Digi-Key
(1-800-344-4539; http://www.digikey.com). The CPU adapter
contains a 3.3-volt voltage regulator that powers the two (or four) 3.3
volt pins of the new CPU and passes the 5-volt source to their original
destinations. To make the upgrade, simply remove the old CPU, plug
in the adapter, then install the new CPU according to its instructions.
These adapters will even let you plug surface-mount CPU chips into a

SUPPORTS
DEVICES TO

A device programming system
for design, repair and field service

® EXCEPTIONAL POWER FOR THE PRO
® EASY-TO-USE FOR THE NOVICE
Here’s what you get: A rugged, portable programming unit including the power pack and printer pon
cable bath of which store inside the case. A real printed user and technical manual which includes schemaric diagrams
for the programming umit plus diagrams for all technology family adapters®*. Comprehensive, easy-to-use software
which is specifically designed to run under DOS, Windows 3.1, 95 and 98 on any speed machine The software has
features which let you READ, PROGRAM, COPY and COMPARE plus much more You have full access to your
sgsxrm‘s disk including LOADING and SAVING chip data plus automatic processing of INTEL HEX, MOTOROLA
RECORD and BINARY files. For detailed work the system software provides a full screen buffer editor including a
comprehensive bit and byte tool kit with more than 20 functions
Broad device support: induding FIRST GENERATION EPROMS (2708, TMS2716%, 25XX etc)
SECOND GENERATION EPROMS (2716-27C080)(8 MEG), 40 and 42 PIN EPROMS® (27C 1024-27C160) 16 MEG)
EEPROMS (2816-28C010) PLUS ER5901, FLASH EPROMS (28F 29C 29EE,29F )32 MEG), NVRAMS (12,20,X2210/12)

8 PIN SERIAL EEPROMS® (24 25 8BS, 93, 95, 80011A) PLUS ER1400/MS8657*
BIPOLAR PROMS® (7457325), SERIAL FPGA CONFIGURATORS (17CXXX)
PIC MICROS" 8, 18, 28, 40 PIN (12CXXX. 16C5X,6X.7X.8X PLUS FLASH & 17C)
MOTOROLA MICROS* (68705P3/URI, 68HC T05CR/C9/12/P9, 68HCTI1EWD3)
5.00 § = §5. =0.D.
1 YEAR WARRANTY - 30 DAY MONEY BACK GUARANTEE S0 SEIRENGE S0 COD

MICROS* (8T4X.875X B7C5X 87C75X,89C) ATMEL MICROS* (895 90S)AVR)

O Includes step-by-step tutorial plus explanation of EPROM fundamentals

*REQUIRES SNAP-IN ADAPTER (ORDER FACTORY DIRECT OR BUILD YOURSELF) VIS'\ » 'JASTER(ARD ® AMEX
ANDROMEDA RESEARCH, P.O. BOX 222, MILFORD, OHIO 45150

(513) 831-9708 FAX (513) 831-7562
email - arlabs@worldnet.att.net

\website - www.arlabs.com MADE IN THE U.S.»\J

5 Axis Robotic Arm Kit $195.00 Plus S&H

Impressive, fast, accurate,
and repeatable motion. Any e
computer capable of sending -
2400 or 9600 baud serial data can control the arm,
even a Basic Stamp. This arm makes a great
foundation for Al and motion control experiments.
Position the arm in an X, Y, Z, grid with a joystick or
keyboard using the new RoboMotion for Windows.
The kit includes the hardware, structural components,
Hitec servos, pre-assembled SSC serva controller,
DOS and Windows software, and an illustrated
assembly manual. Camoufiage paint not included.

We have many more cool robots, check out our web page or ask for our free catalog!
3 Axis Version $155.00 @ Mobile Version $250.00 @ Mobile Robots Book $48.00

Lynxmotion, Inc. Tel: 309-382-1816
104 Partridge Road Fax: 309-382-1254
Pekin, IL 61554-1403 USA sales @ lynxmotion.com

§ http://www.lynxmotion.com tech@Ilynxmotion.com
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Electronics Q& A
"bed-of-nails" (PLCC) or Quad Flat Pack (QFP) socket.
Wireless

Q. I'm looking for a device that will broadcast the sound from my TV to
my earphones so that | alone can hear the sound. Can you help me?
Bob Miskowic
via Internet

A. Sure! You can find what you're looking for from UnWired. The

model you want is 3000IR, which is an infrared wireless headphone

for private television listening. They sell for $29.99 and can be found

at Target stores, Fry's Electronics, JER Compuler, or directly from the

company at their web site (http://www.laral.com/unwired). Now, if

go!u'd like to make your own wireless IR link, play with the circuit
elow.

9V

i

|||l

RECEIVER

As you can see, it's divided into a transmitter and a receiver (what
else?). Both circuits are basically identical, with an op amp driving
either the LED transmitter or receiver earphones. The gain of the
amplifier is set at 100 (this is determined by the ratio of the 1K input
resistor to the 100K feedback resistor). Notice that the op amp's non-
inverting input (+) is tied to a resistor divider (47K for the transmitter
and 100K for the receiver) to permit unipolar (one battery) operation.
For best performance, the LED and phototransistor should be
maltched. | used RadioShack's 276-142 optical pair and was able to
receive up to 30 feet away. However, overhead lights tend to swamp
the phototransistor and fluorescence create a 60-Hz buzz. The solution
is to place a piece of exposed 35mm film over the phototransistor; it
blocks the visible light while letting the infrared emissiaons pass freely.

Want to have more fun? Play with the RF data modules from Abacom
Technologies (416-236-3858, http://www.abacom-tech.com). See
their ad on page 59. They are AM transmitters and receivers operating
in the 418 MHz range which sell for about $25.00 total and don't have
the ambient light shortcomings of the IR devices.

Push My Button

Q. | have a 5000 EXL gasoline generator with a button-actuated battery
starter. Do you know how to convert it so that it will start unattended? Do
you also know of a source that sells parts or will convert it to run off LP
(propane)/natural gas (methane)?
Howard Epstein
via Internet

A. Well, the remote starter is easy; the LP conversion harder. You are
aware that you can buy remote devices that can start automobiles via
remote conlrol, aren't you? Check out Pep Boys or similar auto parts
house in your local phone book. Howeuver, this is a DIY (do-it-yourself)
magazine, isn't it, so let me take a shot at it. To start the generator
remotely, I'd use a remote doorbell that you can buy from Radio-
Shack or any hardware store. Then I'd do something like this.

REMOTE

The one thing these remotes have in common is that they activate
a buzzer or a speaker when the button is pressed. We will use this sig-
nal to engage a starter relay by inserting an optical coupler in series
with the speaker leads. I'm assuming your starter battery is 12 volts.
When the "bell" rings, the 4N25's LED lights which, in turn, triggers
the 555 monostable circuit. The values selected are for about a one
second crank time. Repeated pushing of the "doorbell" will crank the
starter one more time. The cranking time is controlled by the 1M and
5 uF capacitor, i.e., increasing the 5 uF cap to 10 uF will result in a
two second "starter.” I've built this circuit and it may need some fine
tuning. For example, the polarity of the 4N25 LED may have to be
reversed, and the cranking time depends on your generator and its
tune-up. As for unattended starting, | don't recommend it, although
it's easily done using a mechanical timer you can buy from any hard-
ware store. My concern is that gasoline and nonchalance don't go
together. Finally, the LP and/or natural gas conversion: Don't do it
yourself! First, you need a new carburetor, plus a new [uel tank. Only
a professional can provide both. Again, don't try it yourself unless
you've set a track record at the Daytona. Check the Yellow Pages

-under "propane" or call your local gas company (as in PGEE). Expect

to pay about $500-51500 for the conversion.
Out With The Old Monitor, In With The New

Q. | have an old Amiga (Commodore 1084S-P) monitor that | haven't
used for quite some time. Now I'm making an IBM clone for my kids and

SOLUTIONS TO YOUR CABLING NEEDS

Cat.5 - Enhanced Cat.5 - USB -- IEEE1284 / 488/ 1394
Firewire — High-End Monitor -- Manual & Auto Switches
Apple -- Custom Ribbon Cables -- Premise Wiring -- more!
HUGE SELECTION OF SCSI CABLES & ADAPTERS

Category 5 Patch Cables:

2feet.....$250 | 7feet...$370 | 1areet .. $585 | 3sfeet.. $1020
3feet....52.70 | 10feet....S470 | 20feet......§7.25 | 50feet.......$14.50

ofeel........ $3.35 | 12 feet........ $56.26 | 25feet........ $8.70 | 100 feet........525.20

Place Your Order Online 24 hrs./day

No minimum order, same day shipping on most orders, A+ and CET technician available to answer your questions

Write in 98 on Reader Service Card.

DIGITAL SATELLITE TV REVOLUTION!

KNOWLEDGE is POWER!

@ A clear explanation of all aspects of digital satellite TV
® Communication fundamentals and standards

[ compression, MPEG-2, DVB, error correction

® Uplink, satellite and receive system operation

@ Internet operation and satellite delivery of data

° ::r'\shlll ﬂxeﬁ.:rnd tracking a:dishes

° ng older systems mobile systems

@ Conventional and i! distribution

@ Troubleshooting and repair ... and much more ...

www.baylin.com
or... call 800-483-2423

ORDER via Internet or Send $60 plus $4 s/h to:
Baylin Publications, 1905 Mariposa, Boulder, CO 80302 Telephone: 303-449-4551
MASTER,VISA & AMEX /COD orders accepted FAX: 303-839-8720

FREE CATALOG - Satellite TV books, videos and software
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Electronics Q & A

would like to make use of this monitor. Is there any way | could drive this
monitor from a VGA or SVGA video card? | may have a clouded memory,
but | always thought it was a pretty good monitor, capable of displaying
16 million colors. Any information on the conversion (if it can be done) or
plug pinouts would be appreciated.
: Harry
via Internet

A. Yeah, back in those days this was an incredible monitor — because
it was the first of the analog monitors and could display 16 million
colors as opposed to IBM's digital limit of 64 colors. Unfortunately, the
horizontal scan rate of this monitor is fixed at 15.75 KHz — the same
as that of a color TV. (Its companion computer was designed to work
with a TV, too, which explains the scan rate.) Bottom line: it won't
work with VGA. My suggestion is to buy an NEC Multisync C400 14-
inch monitor from Egghead Online (http.//www.egghead.com) for
Just $99.99 (Egghead has surplus monitors for as little as $79.00, too).
Now before the letters from Amiga aficionados come pouring in, here's
the pinout of the monitor.

Amiga 500, IOI'.E.OL 2200, 2500, 3000, 3500, 4000 Video Pinout
n

Function
3 Red gun
4 Green gun
5 Blue gun
11 Horizontal sync
12 Vertical sync
16-20 GND

FAQ Repair Is On The Move

Q. I'm an electronic technician who, until recently, used to frequent the
repairfaq.org web site. What happened to it?
Tom Dang
via Internet

A. The new official web site is http.//ftp.cised.unina.it/pub/
electronics/REPAIR. The original site has changed to
http://www.repairfaq.org/~filipg, V2.60 (10/5/97), which spotlights
Samuel M. Goldwasser’s "Notes on Troubleshooting and Repair of ..."
series of comprehensive repair guides for consumer electronics

www . Spysite.com.

COVERT SURVEILLANCE: Protect Your Assets

EXIT SIGN
CAMERA
EX-985 $205
EMERGENCY
LIGHT

CAMERA
EL-985

(—

$325

VL-985 $350

MC-985 5350 SD-985 $295
All “985" Series Color Cameras Feature:

*Sensor: 1/3” Sharp® Color CCD
*Resolution: Over 380 TV lines

*Sensitivity: Super Low, 2 Lux
«Built-In Backlight Compensation

CLOSEOUT

Color Camera Kit:
=1/2" Seny Color CCD
=400 TV line Res.

=2 lux Sensitivity
=Backlight Compensation
=4 mm Standard Lens
+Wall Mounting Kit

=5V Power Transformer

SONY-1002 $175

* Lens: 3.7 mm Pinhole
*Viewing Angle: 92 FOV
*Video Output: Female RCA
*Power: 5V DC (included)

Counter Surveillance: Protect Your Privacy

Protect Yourself From:| Detects Concealed:

*Telephone Taps
=Room Transmitters
*Body Wires

*Tape
Recorders

*Video Cameras
*Body Transmitters
*Room Transmitters

Built-In White Noise Generator - -
LED and Vibration Alert
TRVD-900 $450

AI-5500  $380

Your Payment Options: Credit Card, Cashier’s Check, or Money Order
AMERICAN INNOVATIONS,6 Inc.

119 ROCKLAND CENTER ~ Suite 315 NANUET, NY 10954

(1)914-735-3560

Write in 100 on Reader Service Card.

Fax:

Voice: (1)914-735-6127
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equipment and other household devices. There is also a great deal of
other information of interest to the electronics hobbyist, experimenter,
technician, and engineer — and the official FAQ (frequently-asked
questions) of the sci.electronics.repair newsgroup.

Unfortunately, several portions of the http://www.repair
faq.org/~filipg site are being phased out — so download the files notw.
The best way to do this is to bring up the HTML text on the screen,
highlight it using the mouse, copy it using Edit Copy or the keyboard
Alt, E, C command, and paste (Alt, E, P) it into a blank word proces-
sor page, then save it. I use Winword 6.0 (Windows Word 6.0). If you
need a schematic, take a screen shot using Snaglt, Paint Shop Pro, or
similar screen-capture utility. This site won't last long, and it's not
being updated, so time is of the essence.

Fax Machines In Japan

Q. | have a friend in Japan who wants me to send him a fax machine
because they're much cheaper here in the USA than they are in Japan.
He's willing to live with an English-language instruction book and is
familiar with 110-to-100-volt step-down transformers, but | wonder if
there'd be any other incompatibilities that haven't occurred to us. His
treasured American-made Mickey Mouse phone works just fine, so the
lines ought to be somewhat similar. Any thoughts?

Jim Tolson

via Internet

A. Hey, Jim, this a trick question, isn't it? As you know, fax is an
international standard, with the only difference being whether you
want to send the pages in fine (slower) or normal (faster) resolution.
At its top speed a fax transmission won't exceed 14,400 bps — well
within the limits of any phone line I've run across. My experience is
that Japan has a good phone network, so that would be the least of
his worries. What I might say to your friend is that most USA-bound
equipment has an input voltage range of 90 to 130 VAC. Therefore, |
sus_:;]ect he can forego the stepdown transformer — but don't quote me
on that.

Mini-Circuits To The RF Amp Rescue

Q. Could you please provide a schematic for a video amplifier with an
output in the range of 10 dB gain, and runs off of 5 to 12 volts DC?
Bob Jordan
via Internet

A. This is a real no-brainer because Mini-Circuits (718-934-4500;
http://www.minicircuits.com) makes a monolithic four-terminal
device that fits your needs exactly. They operate from 3.5 to 15 volts,
and have gains up to 26 dB. Best of all, they cost about a buck each!
Here's a typical application using the MAR-7.

MAR MAV

This device sells for S1.05, requires just five volts, has a band-
width of 8 GHz, and a gain of 13.5 dB. The Mini-Circuits MAR and
ERA series of amplifiers are monolithic devices using gallium arsenide
HBT (heterojunction bipolar transistor) technology. The internal cir-
cuit configuration is a Darlington pair, embedded in a resistor net-
work. The resistors determine the DC operating point of the transis-
tors, and provide feedback to set RF gain, bandwidth, and input and
output impedance o oplimum values.

Blocking capacitors are needed at the input and output ports.
They should be of a type having low ESR (effective series resistance),
and should have reactance low enough not to affect insertion loss or
VSWR aduversely at low frequency. The blocking capacitors must be
free of parasitic (parallel) resonance up to the highest operating fre-
quency. Use of a bypass capacitor at the connection to the DC supply
is advised to prevent stray coupling to other signal processing compo-
nents.

But this is_just one of many Mini-Circuits RF amplifiers. Check
them out — they'll be happy to send you their RF/IF Designer's
Handbook (for free) which is jam-packed with data sheets, tips, and
design information. (Damn, | hate it when I have to be this terse. A
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feature article would be better, but only to a select few. Still check it
out, and gather what you can.)

Great Web Sites To Visit

WinFiles.com (http://www.winfiles.com), formerly known as
Window95.com, is the premier site on the web devoted exclusively to
Windows 3.1, Windows 95, Windows 98, Windows NT, and Windows CE
with great 32-bit shareware, drivers, tips, and information. Need an updat-
ed driver for your mouse? You'll find it here. Worried about Y2K? No
sweat, there's a library of BIOS upgrades as well. There's a wealth of other
information at this site, too. Cobsys Computers "Windows 95 Tips &
Tricks" has all the dirt you'll ever want on Windows 95. FREE access to
over 200 Tips & Tricks, listed in seven different categories, plus "System
Optimization” Scott Wainner's incredible site with every performance and
ayztlem optimization trick, hardware and software, you could ever hope to

n

Need datasheets on new and obsolete ICs? Look no further than
QuestLink (http://www.questlink.com). This site has links to every major
semiconductor vendor, including some rather obscure ones like Peregrine
Semiconductor. In addition to tons of datasheets and more than 4,000
application notes there's a semiconductor supermarket where you can
buy ICs one at a time! Better yet, the minimum purchase is just $10.00.
While targeted at the demgn engineer, it's an excellent source of parts for
the hobbyist with a opening bid much lower than the $25.00 minimum
imposed by Digi-Key, Newark, et. al.

In the meantime, what evidence did the dinosaurs leave behind
besides bones? Find out here http://www.emory.edu/GEOSCIENCE
/HTML/Dinotraces.htm. | think dinos are cool, and | have a really neat
dino CD called "Eyewitness Virtual Reality Hunter Dinosaur Hunter" that
"pits your wits against the past.”" Trust me, it's fun. Contact DK Multimedia
at http://www.dk.com for a free romp.

Finally, check out the Modem Speed Test Page at
http://www.toast.net/~leslie/testpage.htm. It will tell you whether or not
your old POTS (Plain Old Telephone System) phone lines and modem can
carry on a 56K conversation with our — soon to be new — revised web site
(http://www.nutsvolts.com),

Have a Happy New Year!
TJ Byers
Q & A Editor
MAILBAG

digital and analog parts of the cir-
cuit.

For good performance, the
analog and digital circuits must be
isolated. Otherwise digital currents
flowing in the analog parts of the
circuit will create IR voltage drops
that look like noise. The circuit
design needs separate analog and
digital supplies, separate analog
and digital ground planes, and a
single point ground connection
between the two systems. The
ground plane cuts need careful
thought. In addition to isolating the
supplies, the designer must also
minimize electrostatic and electro-
magnetic coupling.

In particular, you must keep
the digital signals away from the
analog signals. Assume that an
output bit of the ADC toggles at
16 KHz. If that bit is close to an
analog node, say close enough to
have 1pF of coupling capacitance,
then the capacitive impedance
between the two nodes is 10
megohms. Finally, if the analog
node impedance is 10K, then the
5-volt digital signal will couple 5mV
of noise to the analog node. That
20-bit ADC (whose LSB is about 5
microvolts) just became a 10-bit
ADC. To kill the noise, separate
the analog and digital traces and
use guard rings or other shields to
minimize coupling capacitance.
Use low impedance circuits (10K is
too large).

Gerald Roylance
Mountain View, CA

The advice in Oct. '98
Electronics Q & A about quiet 2-
MHz clocks missed the mark in
several places. First, dithering the
clock oscillator for a 20-bit ADC is
a mistake because it introduces
errors into the conversion. To
maintain 20-bit (1 ppm) resolution
in amplitude, you must also main-
tain about 1 ppm resolution in
time. For a 50-KHz sample rate,
the clock should be stable to 20
picoseconds.

Second, the original question
is misleading. There are a couple
of interpretations. The literal inter-
pretation is the 20-bit ADC is work-
ing fine except that the 2-MHz
clock causes a lot of radio interfer-
ence to other equipment. In this
interpretation, the column's advice
about quieter clocks makes sense,
but lacks some better advice.
Shielding is very effective at killing
2-MHz radiated noise — a 1/16 inch
aluminum shield provides more
than 150 dB of absorption loss.
Filtering the power supply and
using bypass capacitors are also
important.

A second (and more reason-
able) interpretation is the 20-bit
ADC outputs a lot of noise and the
analog signals show a lot of sharp
edges that coincide with the 2-MHz
clock. In other words, Steve's pro-
ject doesn't have the performance
he wants. This interpretation is
more likely, and it means there is
nothing wrong with the 2-MHz
clock. The clock and its harmonics
are out of the ADC's input band. In
this interpretation, the problem is
inadequate isolation between the

PARENTAL

LOCKOUT
AVAILABLE

KDE ELECTRONICS CORP.
P.0. BOX 1494, ADDISON, IL 60101

Write in 101 on Reader Service Card.
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The RF Connection
E 213 North Frederick Ave.
Suite 11NV
Gaithersburg, MD USA
20877
http:/iwww.therfc.com/
Complete Selection of MIL-Spec Coax, RF
Connectors and Relays

UG-21B/U N Male for RG-213/214........55.00
UG-21D/U N Male for RG-213/214......... $3.25

N Connectors for 9913/Flexi4XL/9096

UG-21B/9813.....$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 5/51.00
UG-175/U Reducer RG-58/58A .25 or 5/$1.00
Silver Teflon PL-259/Gold Pin .....................
ersensnsasens ...$1.00 or 10/$9.00

MIL-Spec Coax Available (Teflon, PVC IlA)

New Product: Belden 9913F. 9913 with
High Density PE Foam dielectric, stranded
center cond. and Duobond Il Jacket.............
..................................... .BOA or $76,00/100ft

Also New: 9092, RGBXMmTypeIIJm
Intro Price .. Lk ..$23.001100

Call for Specials of the Month

Full Line of Audio Connectors for icom,
Kenwood, and Yaesu

B Pin Mike Female ................coouemiiainens $2.50
8 Pin Mike Male Panel .,
13 Pin DIN for Kenwood...
8 Pin DIN for lcom ... )
8 Pin DIN for Kenwood........................51.50

Prices Do Not Include Shipping

Orders  B00/783-2666
Iinfo  301/840-6477
FAX  301/869-3680

Write in 102 on Reader Service Card. 10



RCA 39-BUTTON
REMOTE CONTROL

This "semi-universal® unitworkson
several products and brands. Just
press desired function button and
enter the 3-digit code provided.

10WATT
STEREQ
SPEAKERS

11.75"H x 4.5"W x

4.75"D. With RCA

cables. Non-pow-
red.

DIODE GRAB BAG
hmmndsdmss;l:jllﬁlfcns, including Zeners,

Power, 5 L elc.

W&M%na-l’ound Mix - $14.95

’
e
“SEMI-JUMBO" BICOLOR LED
Radfgroen. waterclear, 7.5mm, common anode.
gle with internal refl . Approx.
1 ave EDmA (requires external resistor/s.) Shown

99¢ each

115V FAN
Size 3-1/8"sq. x 1“. Comair/Rotron model SU2B5.
98F002 $4.95 each

PENTIUM

COOLING FAN
12VDC, 0.8A, with
heatsink. Sanyo Denki

#109PB612H2036.
98F003 §$15.00

2000 GAUSS
SUPER MAGNET 2
Black rectangularmagnet, 2.5" longx 1. 125‘waﬂa
by 0.375" deep. These will definitely hold your
calendar up!

98N013 $5.95 each

UNIPOLAR ﬂ

STEPPERMOTOR

DRIVERIC

UCN5804. Drives a unipolar stepper in ona of
three operating modes: single phase, two phase
orhalfstep. Upto 1.25 Amps perphase. Stepand
direction input. Drive with a 555 timer, paraliel
port, etc. Build your own robot, anything that

ires precision positioning.
931002 " $4.50 each

AIRPAX PULSE
MOTOR

7.5%step, 48 s/rev., 12VDC, 6-
wire. Airpax #LAB2407, with spec sheet,
92M010 $3.95 each

COMBO PACK!
One 931002 IC and 92M010 motor (both shown
schematics.

831003 $7.95/set

=

MOTOR RACK ASSEMBLY

Motor runs on 12VDC @ approx. 150 mA. Pinion
and gears operate nylon rack for approx, 3"
Several bells, whistles, switches, etc., attached.

Approx. 7.75" Lx 1.5*"Wx 1" H.

“"‘”"B’_’S”' pee et | 98V009 97M003 $9.95 each
97vo10 $9.95 each $14.95/Pair
—
t L2ADCMINI | SHAPE-MEMORY ALLOY
| 2.375" squareby 0.75" LINEARACTUATOR
tl;ick = 5 Ona inch-pound actuator made of Tinel.® Appli-
94F004 glionsincluﬁed;vﬁlics. doorsl. \g}veg t::uysi es:ut-
rs ril S, manipulators. ral
l $4.95 each i b electricity. gl;qnerglz’:l Iang:l"ly

LCD DISPLAY

1 Row, 8 characters, with backiit face 1-3/8" x 8/
16°, Standard 14-pin interface with pinout sheet.
97L001 7.95 each

REDGLY
INSULATINGVARNISH

2-0z. bottle.
947034 $1.99 each

PC MOUNT
TRANSFORMER
Primary: 115/230V, 50/
60Hz, 180/90mA, Second-
ary: 15/30VCT, 14VA. Wir-

33 gram printed on unit.
NO10 $4.95 each

POWERSONIC
1 AUTOMATIC

CHARGER

For 12V gel cell. Input:
120VAC, 60Hz, 0.11A.
Output: 12VDC @ 0.3A.
98E025

12VDC 2A BRICK POWER SUPPLY
$4.95 each

97‘V007 $1.49 each

BNC Female
Single-hole chassis-
mount type.

CB125A 69¢ each

6 METER FSI( HECEIVER
Crystal col on 50.675 ive frequency.
Superhel with 10.7MHz IF. Three ICs and one
transistor. Not a kitl New, with schematics and
spec sheet for major components.
BZADG? $9.95 each

‘IODmrn Energized length: 75Smm. Seif-activating

temperature; 165°F. Spec sheets included.

95T001 $7.95 each
|

ROBOTICS RELAY
Control circuits up to 2500
Wattswitha DC pulse. This
12-30V latching relay will
stay in position until it re-
ceives a second pulse.
Control the unit from a
simple SPDT-NO switchor
from logic. Ideal for robot-
lcs, power control, remote
control or controllinga load
from several locations. Application notes included.
94B010 $7.95 each

TRANSPARENT
3-BUTTON
MOUSE

Waltch your mouse in
action! Selectable 2- or 3-button operation. Fully
compatible with Mouse Systems and Microsoft.
300 DP1 opto-mechanical encoder. Six-ft. cable

with DB-9 conneclor. FCC approved. Easy-to-
follow instructions and software on 5.25" floppy

$7.95 each

Back in Stock!
RECHARGEABLE
BATTERY

For 9V servica (7.2V
nominal value).
97E008 $1.49

50' LONG PHONE CORD

Fifty feet of 4-conductor black cable with 6-posi-
tion for use from telephone to wall jack.
9BWO0%0” "'$2.95 each

Originally used to control
a satellite receiver
through its IR port. Time
on/off for eight distinct events. Modity it for your
needs or dismantle it for its parts. Programmable
with a 2732 EPROM in a removable "personality”
module,the unit may be modified to controlany IR
device through its IR port. Contains 280 CPU,
clock display and associated parts. Operates
Irnm 9VDC 500 mA wall transformer which is

92\!014 $9.95 each

EMERGENCY
SURVIVAL
COMMUNICA

How to Build and
Power Your System
Keys lo survival
news. Shortwave ra-
dio. World of amaleur
radio. Scanning. CB/
Citizens Band. Per-
sonal communica- HEgs
tions systems. Satel- J#
lite radio and guide.
Alternate power sources. Free playing radios.

infor Radio ar Source

$9.95

lists. paper, 182pp, 8.5x 11.
98X008

PIEZO FAN

A very unique fan. Made up cf two piezo-electric
strips mountedin a plasticcase. When AC voltage
is applied the sirips vibrate causing a fanning
action. Oplimum output at 110VAC. Will work
down to 20VAC at decreasing outpul. 3.75"x 2" x

1.125*. With specs.
92F015 2 for $9.95

STEREO
HEADPHONE
Dynamic type ||
speakers. Freqency '
response:  20-
20,000Hz. 3.5mm
stereo plug. Weighs
less than 2 oz.

98V008 $4.95

&

BREVEL

DC GEARMOTOR

Model “H." 110VDC @ 1A {ullload. Operates from
120VAC - full wave rectified. Output shaft 300
RPM. Motor 3°D x 4°L. Gearbox 1.5°D x 2.5"W x
3.5"H. Shaft 0.375°D liatted x 2.25"L.
92M029 $19.95 each

HIGH VOLTAGE PROBE

This high-voltage probe meter offers extrame
reliability and user safety. Voltage measurements
up to 40,000 Volts are performed accurataly and
quickly. The probe is factory calibrated and should
never need recalibration. Accuracy at 25kV is
+2% and +3% at full scale. The core magnet type
meter is unaffected by commen outside magnet
fields and is highly shock resistant. The probe
body is molded of high-impact ABS plastic lor
maximum insulation and lightest weight. Supplied
with two interchangeable tips: one ional
round needie type and one specially designed flat
spring type for easy access to CRT anode.
952003 $44.95 each

BOOM MIKE

Electret condensaer type.
This versatile microphone
may be wired for handy-
lalkie, sound card, tele-
phone, base station, aircraft
radio, CB radio, motorcycle
intercom, efc. Anearphone
or miniature speaker may
beinstalled in either or both
muffs. The microphone unit
can be easily removed and instal
headset or heimet.

92A001

on ai r

$4.95 each

SALLTRONICS

2300-D Zanker Road - San Jose, CA 95131-1114
World Wide Web: http://www.alltronics.com

(408) 943-9773 -

ax (408) 943-9776

Send $2.00 For Our Latest Catalog!

$4.00 Foreign. Refundable on First Order.

B =S

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

010199
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by Joseph ). Carr

UIEmGhamey

- Some Interesting
Circuits

Whether you are building a radio
receiver for general shortwave
reception, or the IF section of a radio
astronomy set-up, you will be inter-
ested in the circuits discussed this
month. One is a “universal” IF ampli-
fier that can be used at any of the
standard frequencies, and the other
is a logarithmic amplifier. But more of
that later. The IF amplifier can also be
used for an RF amplifier at some fre-
quencies.

Universal IF Amplifier

An IF amplifier is used in super-
heterodyne receivers to perform
most of the amplification and selec-
tivity functions. Typically, IF gains run
in the 60 to 90 dB range, depending
on the receiver design.

The IF amplifier in Figure 1 is
based on the popular MC-1350P
integrated circuit. This chip is easily
available through any of the major
mail order parts houses, and many
small ones. It has been popularized
in amateur radio technical articles
aimed at the QRP (low power) crowd
by Doug DeMaw's books and arti-
cles. It is basically a variation on the
LM-1490 type of circuit, but is a little
easier to apply in my opinion.

If you have difficulty locating
MC-1350P devices, the exact same
chip is available in the service replace-
ment lines such as ECG and NTE.
These parts lines are sold at local
electronics parts distributors, and are
intended for the service repair shop
trade. | used actual MC-1350P chips
in‘one version, and NTE-746 (same as
ECG-746) chips in the

built several real good MC-1350P
oscillators ... the problem is that |
was building IF amplifiers. The prob-
lem is basically solved by two tactics
that I'd ignored in the past. This
time, | reversed the connections to
the input terminals on the two
devices. Note that pin 4 is bypassed
to ground on U1, while on U2 it is
pin 6. The other tactic is to use dif-
ferent value resistors at pin 5.

Pin 5 on the MC-1350P device is
the gain control pin. It is used to pro-
vide either manual gain control
(MGC) or automatic gain control
(AGC). The voltage applied to this pin
should be between +3 volts and +9
volts, with the highest gain being at
+3 volts and nearly zero gain at +9
volts.

The outputs of the MC-1350P
are connected to the primaries of T3
and T4. Each output circuit has a
resistor (R2 and RS5) across the trans-
former winding. The transformers
used are standard “transistor radio”
IF transformers. | used the Mouser
421F123 (10.7 MHz) devices.
However, almost any other IF trans-
former can be used as well. In one
version, | used Toko 455 KHz IF trans-
formers purchased from Digi-Key,
and in another 455 KHz transformers
of unknown origin from another
source.

The DC power is applied to the
MC-1350P devices though pins 1 and
2, which are connected together.
Bypass capacitors C3 and C5 are
used to decouple the DC power lines,
and thereby prevent oscillation. All of
the bypass capacitors (C2, C3, C4,

and C5) should be mounted as close
to the bodies of U1 and U2 as possi-
ble. They can be disk ceramic
devices, or some of the newer dielec-
tric capacitors, provided of course
that they are rated for operation at
the frequency you select. Most
capacitors will work to 10.7 MHz,
but if you go to 50 MHz or so, some
capacitor types might show too
much reactance (disk ceramic devices
work fine at those frequencies, how-
ever).

The DC power supply should be
regulated at some voltage between
+9 VDC and +12 VDC. More gain can
be obtained at +12 VDC, but | used
+10 VDC with good results. In each
power line there is a 100-ohm resis-
tor (R3 and R6), which helps provide
some isolation between the two
devices. Feedback via the power line
is one source of oscillation in high-
frequency circuits.

The DC power line is decoupled
by two capacitors. C7 is a 0.1 pF
capacitor, and is used to decouple
high frequencies that either get in
through the regulator, or try to cou-
ple from chip to chip
via the DC power

-

line (which is why they are called
“decoupling” capacitors). The other
capacitor (C8) is a 10 uF to 100 pF
device used to smooth out any varia-
tions in the DC power or to decouple
low frequencies that the 0.1 pF does-
n't take out effectively.

The RF/IF input circuit deserves
some comment. | elected to use a
double-tuned arrangement. This type
of circuit is of a category that is cou-
pled via a mutual reactance. Various
versions of this type of circuit are
known (see my book Secrets of RF
Circuit Design — available through
Amazon Books), but | elected to use
the version that uses a capacitive
reactance (C1) at the “hot” end of
the L-C tank circuits. Because | am
using standard IF transformers, | cou-
pled the tuned sides through the
capacitor. Coupling in and out of the
network is provided by the trans-
former coupling links.

Construction of the circuit is
made easier if you use a printed cir-
cuit board (PCB). Figure 2A shows a
reproducible PCB pattern that you
can use to build this drcuit, while
Figure 2B shows the component lay-
out labels. This PCB contains all com-

other, without any differ-
ence in performance. The
NTE and ECG chips are
actually purchased from
the sources of the original
devices, and then renum-
bered.

The circuit is shown
in Figure 1. Two MC-
1350P devices in cascade
are used. Each device has
a differential input (pins 4
and 6). These pins are
connected to the link
windings on IF transform-
ers (e.g,. T2 at device U1
and T3 at U2). In both
cases, one of the input
pins is grounded for AC
(i.e., RF and IF) signals
through a bypass capaci-
tor (C2 and C4).

In the past, I've had
difficulties applying the
MC-1350P devices when
two were used in cas
cade. The problem is that
these are high-gain chips,

~ Uni
and any coupling at all

" Figure1.

10 VDC LINE

vowal ,iEﬂ??gmrilrﬁer

GAIN CONTROL
VOLTAGE INPUT

U1,U2: NTE-746 can be
used for the MC-1350

will cause oscillation. |'ve
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Tiny FBasic
Computer

(Shown B5% Actual Siza - 40 pin DIP)

The TICkit 62 module is like a Parallax
Basic Stamp®ll, but has 4 times the
program space installed (expandable
to 64K). It also has 4 times the
variable space (96 bytes), and uses a
modern structured language similar
to BASIC only more powerful.

~ Only ool you need is a PC

— Inexpensive $45/module, $16/IC
— Development Kit only $45

— Huge library of I/O function

— Structured FBasic Language

~ Easy to learn and use

~ Powerful enough for large projects

ASK ABOUT OUR STAMP COMPATIBLE
PERIPHERAL COMPONENTS

VersaTech.

Electronics
PHONE: (303) 828-9156, FAX: (303) 828-9316
e.mail: versatech@csn.net
Web: //www.csn.net/versatech
11170 Fatiron Drive, Lafayette, CO 80026

Basic Stamp is & registered traderrurk of Paraliax, bnc.

Learn MICROCONTROLLERS
EMBEDDED SYSTEMS and
PROGRAMMING...

with the AES leamning system/
embedded control system.
Extensive manuals guide

explained. Complete schematics.
Leam 1o program the LCD, keypad
digital, analog, and serial YO, for
your applications.

THREE MODELS AVAILABLE.
Choose from an Intel 8051,

Intel 8088, or Motorala 68HC11
based 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 O - Interrupts timers, chip-selects » |
26 pin expansion connector « Buili-in Logic Probe - |
Pawer Supply (can also be batiery operated) - |
Powerful ROM MONITOR 10 help you program
Connects to your PC for programming or dats |
logging (cable included) - Assembly, BASIC, and
C programmingvarics 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 + Sounce code for all drivers and
MONITOR - Optional Text Book

Everything you need. From $279
Money Back Guarantee
Call for Free Info Pack, or see
WERB at hitp:/fwww.aesmicro.com
714-350-8094, FAX 714-550-9941

Call 1-800 -730-3232

Rt canc o £ g atinas! Syitemm

AES 575 ANTON BLVD., SUITE 300, COSTA MESA. CA 92626, USA
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ponents in Figure 1 except the volt-
age regulator (U3) and C6, which will
be off-board or elsewhere in the sys-
tem. If you don't wish to etch your
own printed circuit board, then use
the guy | had make mine: FAR
Circuits (18N640 Field Court,
Dundee, IL 60118). Send Fred a copy
of Figure 2A so that he can identify it
in his files. He has a lot of my designs
on file, so may find it perplexing to
figure out just which one you mean.
Judging from FAR's rates, | suspect
that about $7.00 ought to buy this
board, but you might want to check

Open Channel

LS

with them for current pric-
ing. B
Figure 3 shows two
views of the completed pro-
ject. The view in Figure 3A
is the printed circuit board
(Figure 2A) with compo-
nents assembled. (Note:
This photo was taken
before C8 was installed.)
The box shown in Figure 3B
is one of the SB “Lab” series
made by SESCOM, Inc.
(2100 Ward Drive,
Henderson, NV 89015-
4249). This company makes
a number of really interest-
ing boxes for RF and other

i

builders. I've bought quite a
number of them because they are
“tighter” for RF than some of the
other aluminum and steel construc-
tion boxes on the market ... and that
means better shielding (which is all
important in RF work).

The connectors for input and
output can be any coaxial connector.
| used RCA phono connectors
because of space constraints in the
project that this IF amplifier will be
used in. At 10.7 MHz, the loss of
RCA phono connectors (which are
normally used at audio) is negligible,
so ought not pose any problem. At
higher frequencies, | recommend
BNC connectors, SMC connectors, or
S0-239 “UHF" connectors (if you've
got lots of room!). .

The power and gain control con-
nections are bought through the alu-
minum box wall through 1000 pF
feedthrough capacitors (also in the
SESCOM  catalog, plus other
sources). Two kinds are

Figure 1 (these are standard).

If you want to make the circuit
operate in the HF band on a fre-
quency other than 10.7 MHz, then
it's possible to use the 10.7 MHz
transformer. If the desired frequency
is less than 10.7 MHz, then add a
small value fixed or trimmer capacitor
in parallel with the tuned winding. It
will add to the built-in capacitance,
reducing the resonant frequency. |
don’t know how low you can go, but
I've had good results at the 40-meter
amateur band (7-7.3 MHz) using
additional capacitance across a 10.7
MHz IF transformer.

On frequencies higher than 10.7
MHz, you must take some more dras-
tic action. Take one of the transform-
ers, and turn it over so that you can
see the pins. In the middle of the bot-
tom header, between the two rows
of pins, there will be an indentation
containing the tuning capacitor. It is

a small tubular ceramic capacitor
(you may need a magnifying glass to
see it well if your eyes are like mine).
If it is color coded, then you can
obtain the value using your knowl-
edge of the standard color code.
Take a small screwdriver and crush
the capacitor. Yeah, you read it right:
crush the capaditor. Clean out all of
the debris to prevent shorts at a later
time. You now have an untuned
transformer with an inductance right
around 2 pH (I measured values
between 1.8 pH and 2.6 pH using
the inductance function of my
DMM). Using this- information, you
can calculate the required capad-
tance using:

10
c = 253107 picofarads
J Ly
where:

C is the capacitance in pico-

available: one solder-in
and the other screw
thread mounted. For alu-
minum boxes, the screw
thread is needed
because it is difficult to
solder to aluminum.
Both types are available
in either 1000-pF or
2000-pF values, either of
which can be used in
this application. If you
elect to use some other
form of connector, then
add disk ceramic capaci-
tors (0.001 pF) to the
connector, right across
the pins as close as pos-
sible to the connector.
There are several
ways to make this circuit
work at other frequen-
cies. If you want to use a
standard IF frequency up
to 45 MHz or so, then
select one with the con-
figuration shown in

INPUT
-75 dBm to
+18 dBm

OUTPUT
“ 20 mVidB

Figure 4.

e iy
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50K
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33K
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o +310+5

vbc
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0.1 uF

R3
50K
INTERCEPT

ADJ Ré

51K




farads

f is the desired frequency in
Kilohertz (KHz)

LpH is the inductance in micro-
henrys

Equation (1) is based on the
standard L-C resonance equation,
solved for C, and with all constants
and conversion factors rolled into
the numerator. If you know the
capacitance that must be used, and
need to calculate the inductance,
then swap the L and C terms in
Equation (1).

If the original capacitor was
marked as to value or was color-
coded, then you can calculate the
approximate capacitance needed by
taking the ratio of the old frequency
to the new frequency, and then
square it. The square of the fre-
quency ratio is the capacitance
ratio, so multiply the old capaci-
tance by the square of the frequen-
cy ratio to find the new value. For
example, suppose a 110 pF capaci-
tor is used for 10.7 MHz, and you
want to make a 20.5 MHz coil. The
ratio is (10.7 MHz/20.5 MHz)? =
0.272. The new capacitance will be
about 0.272 x 110 pF = 30 pF.

For other frequencies, you
might consider using homebrew
toroid inductors. The PCB pattern of
Figure 2A can still be used, but you
will have to run the wires from the
toroid core coils to the correct holes.

A variation on the theme is to
make the circuit wideband. This can
be done for a wide portion of the
HF spectrum by removing the capac-
itors from the transformers, and not
replacing them with some other
capacitor.

In the example above, | used a
frequency of 20.5 MHz (i.e., 20,500
KHz) to make the calculation. The
reason is simple: it is a prime radio-
science observing frequency for
finding natural radio signals from
Jupiter (see my book RadioScience
Observing Volume 1). It is possible
to build a tuned radio frequency
(TRF) receiver for that frequency
using this circuit, but retuned to
20.5 MHz

arithmic RF/IF
Iﬂon%pnﬂer

A logarithmic amplifier pro-
duces an output signal that is pro-
portional to the logarithm of the
input signal. There are a number of
applications for these amplifiers.
Some of them take advantage of
the range compression that takes
place, making it easier to get a large
dynamic range. In other cases, log
amps are used to convert linear sig-
nal levels to the logarithmic decibel
(dB) scale. The ADB307 log amp
{Figure 4) will fit a lot of these uses,
including radioscience observing
receivers. It has a 92 dB dynamic
range from -75 dBm to +17 dBm,

operates over the range
DC to 500 MHz with + 1 dB lin-
2arity. It produces a slope of 25
mV/dB and an intercept of -84
4Bm, but this can be trimmed
to other values using the SLOPE
AD) and INTERCEPT ADJ poten-
tiometers shown in Figure 4.
fhe DC power requirements

Open Channel

are +2.7 VDC to 5 VDC at 7.5 mA.

If you want to see the entire
spec sheet for the AD8307, then go
to the Analog Devices web site
(http://www.analog.com). The data
sheet is available in *.PDF format, so
you will need Adobe Acrobat
Reader to display and print it. The
device can be purchased for around
$18.00 from Newark Electronics
and other Analog Devices distribu-
tors.

RadioScience
Observing

Amateur scientists can often
make contributions to “real science”
by careful recordkeeping and obser-
vation. One of the more popular
amateur science activities is radio-
science observing (judging from my
mail and E-Mail |t is also very popu-
lar with Nuts & Volts readers). At
one time, amateur radio operators
and shortwave listeners kept log
books as standard practice, but that
habit seems to have fallen away in
recent years. But there is a real good
reason to do so if you are a radio-
science observer.

Here's the reason. On August
27, 1998 at about 1022 UTC (GMT
to us old ?uys) the earth was struck
by a very large burst of gamma rays.
It appears to have initiated from a
neutron “magnestar” star (catalog
number SGR 1900+14). Solar detec-
tors on the sundit side of earth
missed the event, so data is lacking.
According to a report in Popular
Communications, a researcher at
the National Radio Astronomy
Observator? (NRAO) is looking for
any data from people who were
monitoring the radio bands on
Thursday morning (0322 PDT or
0622 EDT), August 27th, 1998.
Send reports via E-Mail to Mr. Paul
Harden at pharden@nrao.edu.
Include your location (latitude and
longitude if you know it), the station
that you were listening to, and the
frequency. This was an extremely
rare natural event, and the scientists
have a lot less data than they need!

Note: If, like many radioscience
observers, you have paper strip
charts or computer records of signal
strengths, you might want to offer
them to the scientists.

| first heard of this event from
my E-Mail. | subscribe to the Public
Seismic Network list server. The first
indication of an event was a fellow
who was trying to get his instru-
ments working, but found them
pegged to fullscale. A number of
“helpful” suggestions on circuit and
local interference causes were
offered. Pretty soon, however, a
number of E-Mail messages were
submitted to the list server indicat-
ing a lot of sites saw the same
pegged condition. Later that day, a
television news report told the story
of the August event. NV

Connections ...

I can be reached by snail

mail at P.O. Box 1099, Falls
Church, VA 22041, or via E-
Mail at CARRJJ@2AOL.COM.

AST GLOBAL ELECTRONICS

24529 STATE HWY. 408, CAMBRIDGE SPRINGS, PA 16403
VOICE 814-398-8080 - 1-888-216-7159 - FAX 814-398-1176

VIEW COMPLETE LISTING AT:  IF WE DON'T CARRY IT ... WE'LL FIND IT
http://www.astglobal.com QUICKLY ... AT REASONABLE PRICES.
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TURN IDLE TEST EQUIPMENT

— INTO CASH—
CALL OR FAX FOR QUOTATION

Fluke 85204, DMM 512 Digh

HP 1417, Spectnum Analyzer wBSS2ABSSI8, 1KHz-110MH:
P 1T, mmmamlm ..$120
HP 1411, Spectrum Analyzer wiBSSPR/BSSEA, 20+2-300KCHz . . . §1,100
HP 1417, swmunmd&MMt-IM .- $1.700
wrms.mmmm!m1m‘.nm
HP 180TR, ... 5250

HP B011A, Pulsa Generatr, .1Hz-20MHz

HP B031A, Rate Ganerator mu:mnmc-m
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Tek 7013, Plogn DNM 312 Dia..
Tok 7015, Plug-n Countad Timer;
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* 60-DAY WARRANTY
+10-DAY RIGHT OF RETURN
* SATISFACTION GUARANTEED

Write in 51 on Reader Service Card.
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We've Got It

¥ T Y

Multi—Vallage
Power Supply

Fully regulated supply
provides up to two
amps, ot the following
selectable voltages: 3
o4l o6V oTHV 0OV » 12V,
Regular price 16.95.

Nickel-Metal

Get NIMH performance in a standard "AA" or
“AAA" cell. Performance Is 50% over that of
Ni-Cad batteries of the same size.

Sold individually.

3.89  3.59

'29-2620‘ AAA 419

Micro PC Board Eamara
DDEFENRER

- B/W CCD camera measures
only 14" x 1%" x 1°, Provides b
NTSC composite video output, |
Buitt-in 3.6mm lens provides
viewing angle of 92°. Requires
12VDC, 300mA. (#58-3330 AC
adaptor). Regular price $64.95

Idsol for any

L'n!nr PC Board Camera
observation,
multimedia or security

application. Provides .

NTSC composite video output. Features £
automatic white balance, 330 lines of 3
herizontal resolution and AGC. Requires
12VvDC. 240mA. Regular price $199.00

RF Modulator

Outstanding price on this
popular audio/video/
survelllance accessory.
Accepts standard A/V signal
and places it on channel three
or four. RCA type inputs, "F*
type output. Requires 117VAC.
Regular price $25.75.

e
Wide—Band Radio Scanner
for !"aur PC
WiNRADIO"

Integrates advanced
radio receiver
technology and the
power of a personal
computer. Tune
continuously from
500KHz ~1.3GHz (cellular blocked). FM (wide and
narrow), AM and SSB. Hear virtually all police, fire,
government, military, overseas broadcasts, HAM
radio. citizens band broadcast AM, FM, and
television audio. Requires Windows 3.1 or higher
(including 95 and NT) and vacant slot for 16 bit ISA
card, Regular price $499.00
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YeTe supplier e consumer elec
Addiﬂommy, hobbyfsl‘s, educators and even manufacturers have looked fo
MCM for all of their component needs. Call today for your free catalog!

Prices effective
January 4 through
February 12, 1999,

(BLLA0)

onics service industry.

T J S

8" Rubber Surround
Polypropylene Woofer

Popular woofer
design is the
foundation of
many home
and auto
speaker
systems.
70W/100W
RMS/peak
capacity, :
frequency response 30Hz~3.5KHz. Bohm. Other sizes
avallable. Regular price 513.50

6);" Shielded Magnet Woofer

Great for use in home
theater applications.
Shielded magnet
allows use near TV
and computer
monitors. Features
polypropylene cone
and rubber surround.
A5W/60W RMS/peak
capacity, frequency

response 40Hz~5KHz. Bohm. Other sizes uvalrable
Regular price $14.25

Pre-Assembled Circuit Modules

CEEEK !

Ideal for repairing old
equipment, prototype
work or your latest
project. These well
constructed PC boards
are fully assembled,
tested and ready to use.
Supplied with application instructions and technical
specifications. All operate from a single 12VDC
source. Call your MCM Sales Representative for more
information on over 120 available modules.

Order # Description Reg. Sale

284795 1Waudio 5749 §5.99

284796 5W audio 1395 11.15
amplifier

284800 5Wx2stereo 2495  19.96

28-4801 15W x 2 stereo 3995 31.96
amplifier

284851 88-108MHz - 19.96

285115 Flip-flop relay u%os 11.96

284825 VOXreloy 1795 1436

284815 Electric guitar 8.95 7.16

preampl

To take advaniage of special pricing on
the items listed, please provide this
code: [LULLF

32 Piece Secun' Bit Set

Ideal for all of those difficult

service applications including
computer monitors, cable,

telephone and vending

equipment. Removes most types

of security screws including

security hex. torx, spanner and fri-wing.
Regular price $15.39.

Aluminum Tool/Equipment Case

Includes one Tool paliet and pre—cut focm bottom.
Ideal for carrying test equipment with small hand
tools and accessories. Black finish, measures
approximately 19" x 14" x &". Regular price 551.50,

Multiple DC Outlet Strip

Valuable ’_*:

accessory to any
benchtop power
supply. Eight pairs
of RF bypassed
binding posts
allow easy connection and
disconnection of multiple accessories.
Features analog voltmeter, power switch.
buit-in fuse and 15A capacity.

12V/2.3 AH Sealed Lead Acid
Battery Pack

Criginal Panasonic
battery Is commonly
used in bag phones,
full size camcorders
and all types of
portable equipment.

Uses standard
clip, such as MCM #28-3135,

DMM With Logic

3‘& diglt DMM measures AC/DC
voltage from 200mV~600V,
resistance to 2000Mohm,
capacitance to 20uF, fransistor he
gain and audible continuity test.
Requires 9V battery (#290-080)
not included. Dimensions:
2% (W) x 5% (H) x 14" (D).
Regular price $65.95.

Same Day Shipping!
In stock orders received by
5:00 p.m. (YOUR TIME), are
shipped the same day.

For complele ordering information on the

MCM ELEC-'!'F!DNICS'

Write in 88 on Reader Service Card.

items listed. or a free calalog, Call..

1-800-543-4330

www.mcmelectronics.com

SOURCE CODE: NVM22




COMPUTER CIRCULATION

2618 Temple Heights Drive. 7

Oce'ﬁ\slde‘lﬁ 92&&"“&1

dba: Alltech Electronlics Phone Orders

CENTER, Inc. &

60/724-2404

9350 Clairemont Mesa, San Diego - 619/573-0411
1401 El Camino Real. Oceanside - 760/721-0093
1300 E. Edinger. Santa Ana - 714/543-5011
™ 2018 W. Lomita BLVD. Lomita - 310/539-2260
- We buy surplus & excess computer inventory
$25 -Min. Order - n as well as scrap electronics related inventory.

Intergraph 4MB PCI

Mitusbishi DJ-1000 o Montahmorme VA NEC BN G40 X A s W Co P
Digital Camera 107 SVCA Cotor (Open Frama. Bullas custon dosere) 122 311900
ARV fordrawer ....... g%
Pocket Size P - 10" ClarSVGA 260511 338900
Holds up to 15 images ¥ Piter (2 Clon et 2111 $89.99
320 x 240 or 504 x 378
PCMCIA Required for image
downloading.
Windows 3.1/95 Compatible
See the web for more details
NEC Mini 486 3D Sound Cushion

iy Intense 3D 100
§ 35 x118x13 :
AMB On board $35.00 "¥itooe" o
R 1. for $2(0 m!lingaction. || " 3D Accelerated mmedermmd s
£ s - e
ows more
$29.00 UPSRADABLE || 1 75 Dja, Lt Wt Wheel sewebior || $30 95
” Robotic External SCSI Cases
r SVGA!
10” Color SVGA s $29.00 & Up
WHRNR: | Up 1o 1024 x ViewMagic || ESEEE vith rubber o- 325 OpentiH 5.
§ tends to 2’ i : ” di .
6 pair for pag Twoslide|| 110 é\c $9 05 i e o
$29 00 telescopic PEEIatos : disc. e o 0
® extension Refurb: iS];Lml:l’;:ox .5159()
$139.00 Small DC Motor o b
Ball Beuhg Drawer Shide ; : w/gear box & Wheel Sionk
Small 105V 40 RPM || Motorola Flip Phone 360d
Motor. 2.7W Data Adapter Large AC Motor. $9 95 | rotatable Ball
=2 : T Eeges
Generator. Useany rubber O-Ring. from hea
il v o
: storage uni
Prwmit || Reversible 110V AC
; Motor with brake
Supports both
. Macintosh and
. SVGA Monitors.
" Upgradable to
$39:.00. . 2®
Macintosh 2MB PCI
ATI Mach64 Video Card

for more details on these IDE Internal S19.00

%?;,f;go,“,‘;".‘;?% szlr }‘;,m’é‘,‘:‘d‘”c"“ﬁﬁ industrial surplus items. 8 IDE Internal $29.00

VLB 1 Meg VGA Card - or - 386 Motherboard w/2 Meg.$19.95 4x IDE Internal with Yamaha Sound Card (ISA)........... $49.00

16 Bit (ISA) VGA w 256/512/1 Meg ......$9.00 / $12.00 / $14.95 | [N e T : SCS! Internal $25.00

VLB Super i SISl Robot Competition? Feeling SCSI External $49.00

------- x (SR TR F VFU T B0 )11 F=14 1801 T-48 | Universal Audio Cable (CD ROM to Soundcard) ............$4.95
HTTP://WWW.ALLELEC.COM

Visit Our WEB PAGE DAILY FOR SPECIALS & MORE INFO. ON THESE ITEMS
Cnl-l-hghuul?m-. :nr:h-ﬂw“ u—;mmwm-nq--&-m ‘--n:‘. 1__:' » Mo Returma Shipping & Handling charges are non-refundable *

Soe OnrWehsite for CD ROM & Sound Cards

"y



JANUARY 1898

JANUARY 2
CA - SANTEE - ARC of El Cajon Ham, Computer
& Electronic Swapmeet. Santee Drive-in.
619-561-0052
TN - MORRISTOWN - Hamfest & Computer
Show. Talley Ward Recreation Bldg. Talk-in:
147303+ & 53.030-. Lakeway ARC, Perry Hensley
N4PH, 423-828-4848. E-Mail: ndph@juno.com.
Kemp Lawson KF4AGB, 423-587-3320.
E-Mail: kemplawson@aol.com.
Web: www.usit.net/mfawbush/larc.html
JANUARY 9
CA - FONTANA - Inland Empire ARC Amateur
Radio & Electronics Swapmeet. A B Miller High
School. Bill 909-822-4138 eves
CO - LOVELAND - Superfest. Larimer County
Fairgrounds, 700 Railroad Ave. 9am-3pm. VE
Exams. Talk-in: 145.115- or 146.85-. Northern CO
ARC, Jeanene Gage NOYHY, 970-351-7327 or
970-352-5304
NE - KEARNEY - Hamfest. Midway ARC, Bob
Mayo KBOYTO, 308-236-7320
NY - MARATHON - Hamfest. Skyline ARC,
Patrick Dunn KC2BQZ, 315468-5909
SC - GREENWOOD - Hamfest & Computer
Show. Greenwood Civic Center, 1610 Hwy. T2 E
9am-5pm. FCC exams. Talk-in: 147.165+ (open)
alternate: 146.52 simplex. Greenwood ARS, Frank
Kolar WA9FWO, 864-229-5639.
Web: http://www.wdgwd.org
W1 - WAUKESHA - Hamfest. Waukesha County
Expo Center Forum. Bam-2pm. West Allis RAC,
Phil Gural WONAW, 414-425-3649

JANUARY 9-10

FL - FT. MYERS - Hamfest. Sat: Sam-3pm, Sun:
9am-2pm. Talk-in: 146.880. FL. Meyers ARC,
Colleen Sammons KQ4TR, 941-936-1431.
E-Mail: csammons@juno.com

JANUARY 10
IN - SOUTH BEND - Hamfest. The Century
Center, US 33 N. at Jefferson Blvd. Bam-3pm.
Talk-in; 145.290-. Michiana Valley Hamfest Assn.,
Bob Denniston KASWNR, M-F 7-10pm EST.
219-291-0252
FL - LANTANA - Flea Market. Next to Pizza Hut,
6170 S. Congress Ave. 7am-12pm. Talk-in:
146.67. The Major Armstrong FM Assn., Jeff
Beals WA4AW, 561-586-5120. Al West W4SDC,
561-641-8244
MI - FLINT - Hamfest. AR & Youth, Clay KF8UI,
§10-233-7889. E-Mail: clay@iavbbs.com
MO - ST. JOSEPH - Hamfest. Ramada Inn, 129
@ Frederick Ave. Bam-3pm. Talk-in: 146.85 and
444.925. Missouri Valley ARC & Ray Clay ARC,
John Winkler WBOVRA, 816424-6484. Gaylen
Pearson, E-Mail: WBOW@IBM.Net

JANUARY 13
PA - PHILADELPHIA - Auction. PhilMont Mobile
RC, Russ Stafford W3CH, 610-631-3401 Ext 902
Web: hitp://www.phil-mont.org

JANUARY 16
CA - SANTEE - ARC of El Cajon Ham, Computer
& Electronic Swapmeet. Santee Drive-in.
619-561-0052
LA - HAMMOND - Hamfest. University Center,
University Dr. Southeast Louisiana ARC, Jack

phone number.

amateur radio hamfests, flea markets, etc. If your organization is sponsor-
ing an event and would like a free listing, contact us at least 60 days in advance.
Include your flyer, estimated attendance, name of the person to contact, and

(a"he Events Calendar is a free service for publicizing electronic events such as

Complimentary issues are available upon request for distribution to your
attendees. A street address for UPS is required.

While we strive for accuracy in our calendar, we can not be responsible for
errors or cancellations. The information contained in this column is for the use of |
the readers of Nuts & Volts and may not be republished in any form without the
written permission of T & L Publications, Inc.

Stang N5XVJ, 504-542-7605. E-Mail: jstang@i-
55.com. Ned Shipman KC5IHR, 504-796-0177.
E-Mail: keSihr@internet.com Web: hitp://www.i-
55.com/-creolepb/selarchamfest html
MiI - FLINT - Hamfesl. AR and Youth, Clay Hewitt
KF8dl, 810-233-7889. E-Mail: clay@javbbs.com
MO - ST. JOSEPH - Hamfest. Missouri Valley
ARC & Ray-Clay ARC, John Winkler WBOVRA,
B816-424-6484. E-Mail: WBOW®@IBM.MNet
OH - MIDDLETOWN - Hamfest. Dial Radio Club,
Hank Greeb N8XX, 513-385-8363
E-Mail: 72277.706@compuserve.com
Web: http://w3.one.net/-rkuns/swohdigi.html
JANUARY 17
MI - HAZEL PARK - Hamfest. Hazel Park High
School, 23400 Hughes St. Bam-2pm. Talk-in:
146.64 (-). Hazel Park ARC, Tom Austin NETMQ,
Tom Krausnick WC9F. HPARC, POB 368, Hazel
Park, Ml 48030.
NY - YONKERS - Flea Market. Lincoln High
School, Kneeland Ave. Sam-3pm. VE Exams.
Talk-in: 440.425 PL 156.7, 223.760 PL 67.0,
146.910, 443.350 PL 156.7. Metro 70cm Network,
Otto Supliski WB2SLQ, 914-969-1053
OH - NELSONVILLE - Hamfest. Sunday Creek
AR Federation, Russ Ellis NBMWK, 740-767-2226
or 740-797-4166. E-Mail: SCARF@hocking.edu
VA - RICHMOND - Hamfest. The Showplace,
3000 Mechanicsville Tpke. 8:30am-3:30pm. Talk-
in: 146.88 repeater. RATS, Jim Clark N3JJF, 804-
739-2269 ext. 3378. Web: http://frostfest.rals.net
JANUARY 23
NC - WINSTON-SALEM - FirstFest. Dixie Classic
Fairgrounds, Home & Garden Bldg. 8am-1pm.
Talk-in: 146.64 MHz. Forsyth ARC, Inc., Tom
Gallagher NAIOZ, 336-723-7388.
E-Mail: ndioz@ibm.net
Web: http://www.rbdc.com/~kqdlo/farc.htm
Web: http://members.xocom.com/wdnc/
TN - GALLATIN - Hamfest. Civic Center, off Hwy.
31E. Bam-2pm. VE Exams. Talk-in: 147.90/.30
tone 114.8. Tennessee Valley AR Network, Bill
Ferrell N4SSB, 615-451-5992

JANUARY 24

IL - VILLA PARK - Hamfest. Odeum Expo Center.

8am-2pm. VE Exams. Talk-in: 145.390-. Wheaton

COMPUTER SHOWS

AGI Sh  317-299-8827.
E-Mail: ishows.com
hitp://www.agishows.com

Blue Star Productions
612-788-1901
http://www.supercomputersale.com

Computers And You, 734-283-1754.

www.a l-supercomputersales.com

r Central Shows
12-1900 & 1-888-296-6066.
-Mail: compecent@ inet.net
www.compulercentralshows.com

mﬂounhln Productions

E-Mail: ro@blrg.td t
 georgiamountaincon

, Inc.
8104656440, Mt. Clemens, M1,

‘E-Mail: m

Gibraltar Trade Center, Inc.
734-287-2000. Taylor. ML
Gibraltar Trade

MarketPro, Inc., 201-825-2229
http://www.marketpro.com

Inc., 301-984-0880.

http./,fmaﬂ;etpm con? s

Narisaam Computer Show
770-663-0983.

E-Mail: narisaam@aol.com

Web: http://www.shownsale.com

E-Mail: inquiries@ncshows.com
Web: ncshows.com

Peter T Computer Shows, 603
272-5008. Web: www.petertrapp.com

Comm. RAs, Donald Motz N9NYX, 630-665-7757.
E-Mail: donlin@xnet.com http://www.wSccu.org:
Pat Byrme K9JAU, 630-545-9950.
E-Mail: kSjau@juno.com
OH - DOVER - Hamfest. Tusco ARC, Howard
Blind KDBKF, 330-364-5258
JANUARY 29-30

MS - JACKSON - Hamfest. Jackson ARC, Ron
Brown ABSWF, 601-956-1448 or 601-982-0101.
E-Mail: ab5wf@juno.com
Web: http://www.jxnarc.org

JANUARY 30
AL - GREENVILLE - Hamfest. Butler & Pike
County RACES, Jerry McCullough KE4ERO,
334-382-7644. E-Mail: wdmpq@alaweb.com
FL - ARCADIA - Hamfest. DeSoto ARC, Doug
Christ KN4YT, 941-494-5070 or 941-993-4834.
E-Mail: kndyt@cyberstreet.com

MO - NEVADA - Hamfest, Nevada ARC, Dennis

Kimrey. E-Mail: dkimrey@ipa.net

E-Mail: kOcb@ipa.net

Web: hitp://www.users2.ipa.net/~dkimrey

NM - ALBUQUERQUE - Albuquerque Winter

Tallgate Swapfest, Tom Ellis KSTEE, 505-291-

B8122. E-Mail: kStee@qgsl.net

NY - LOCKPORT - Auction. Lockport ARA,

Albert Gritzmacher AE2T, 716433-3396.

E-Mail: lockportara@juno.com Web:

http://hamgate 1 sunyerie.edu/~lara/auction.html
JANUARY 31

CA - SANTA ANA - Swapmeet. ACP parking lot.

Mary Russo 714-558-8813

MD - ODENTON - Hamfest. Maryland Mobileers

ARC, Bill Ziegler KAGTYY, 410-987-2384. E-Mail:

kabtyy@juno.com. Bill Hampton N3WGM, 410-

T66-2199. E-Mail: diamondb@spacedless.com

Web: http://www.spacedless.com/usr/mmarc

Factory Direct

= Dimensions: 11.5x 7.0x 2.75"

CODS OK. Sorry, no credit cards. Free catalog USA only, other countries $5. Price Includes UPS to 48 States on Pre-Paid Orders

Viksing Lnternational .. paev. 00 s Frncsco, casiias

Phone: (415) 468-2066 - Fax: (415) 468-2087 - Web: www.vikinginl.com
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Write in 89 on Reader Service Card.

Do You Repair Electronics?

For only $7.95 a month. vou [l

® TechsChat live chat room.

® Automated email list server.

® Private user discussion forums.

receive a wealth of informuation

Repair data for TV, VCR, monitor, audio, camcorder, & more
Over 100,000 constantly updated problem/solutions plus...

e UL/FCC number lookup.
® Hot tips bulletin board.
® Manufacturer information.

To access RepairWorld, direct your internet browser to hitp://www.repairworld.com

Electronix Corp. 1 Herald Sq.

Fairborn, OH 45324 (937) 878-9878

Write in 90 on Reader Service Card.
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FEBRUARY 1
AZ - PHOENIX - Auction. St. Clement of Rome
Catholic Church Social Hall, 15800 Del Webb
Bivd. Talk-in: 14730+ West Valley ARC, Ralph
WODNO, 602-582-8208.
E-Mail: wOdno@worldnet.att. net

FEBRUARY 6
AR - WEST MEMPHIS - Hamfest. Eugene Woods
Civic Center, 212 W. Polk. 9am-<4pm. VE Exams.,
Talk-in: 147,150+, 444,775+, Dixie AR Group,
Kellye Farris KB5RCE, 870-732-8724.
E-Mail: kbSrce@media-two.com
E-Mail: dixiefest@media-two.com
Web: http://www.mediatwo.com/DARG
CA - SANTEE - ARC of Bl Cajon Ham, Computer
& Electronic Swapmeet. Santee Drive-in.
619-561-0052
1A - MONTOUR - Hamfest. Jerry Morrison
NOLEM, 515-484-6036. E-Mail: NOLEM@WOCXX-
LIA.USANA E-Mail: Imonster@pcpartner.net
KS - MOUND CITY - Hamfest. Mine Creek ARC,
Bill YanKirk WOPT, 913-795-2080.
E-Mail: bvkirk@kanza.net
SC - NORTH CHARLESTON - Hamfest. Sr.nl:
High School. 8:30am-4pm VE Exams. Charleston
ARS, Jenny Myers WA4NGYV, 843-747-2324,
E-Mail: brycemyers@aol.com
E-Mall: wadusn@amsat.org

FEBRUARY 6-7

FL - MIAMI - Tropical Hamboree. Fair Expo
Center, S.W. 112th Ave. & Coral Way. VE Exams.
Talk-in: 146.925, 146.76, 444.525. Dade Radio
Club of Miami, Evelyn Gauzens. 3056424139,
E-Mail: edg@elink.net. 305-226-5346, E-Mail:
wddsfg@bellsouth.net. Web: www.hambaoree.org

FEBRUARY 7
OH - LORAIN - Hamfest. Northern Ohio ARS,
Mike Willemin WBEU, 440-324-4574
PA - LATROBE - Hamfest. American Legion,
1811 Ligonier St Bam-1pm. Talk-in: 145.150
(-600). Chestnut Ridge ARC, William Demosky
K3AFS, 724-539-1552

FEBRUARY 12-13-14

cetc- CALENDAR

FL - ORLANDO - Hamfest. Northern FL Section
Conv., Tim Starr AE4ANJ, 407-850-9258
E-Mail: AE4ANJ@acl.com
Web: hitp://www.oarc.org/hamcat.html

FEBRUARY 13
CA - FONTANA - Inland Empire ARC Amateur
Radio & Electronics Swapmeet. A B Miller High
School. Bill 909-822-4138 eves
MA - MARLBOROUGH - Hamlest. Marlborough
Middle School, Rt. B5. 10am-2pm. Algonquin
ARC, Ann Weldon KATPON, 508-481-4988
Ml - NEGAUNEE - Swap & Shop. Township Hall.
Talk-in: 147.27. Hiawatha ARA, Bob Serfas
NBPKN, 906-226-9782. John Veight NBRSE,
906-228-9417
NY - WESTFIELD - Hamfest. Westfield Exempt
Volunteer Fireman's Assn., 75 Bourne St. Bam-
3pm. Talk-in: 145.350 (-). Chautauqua County
RAs, Eric Kroon N2PCQ, 716-595-3220.
E-Mail: ekroon@netsync.net
PA - OBERLIN - Hamfest. Oberlin Fire Co., Fire
Hall. VE Exams. Talk-in: 146.76. HRAC 717-939-
4825. E-Mail: n3njb@juno.com

FEBRUARY 14
IL - ROCK ISLAND - Hamfest. QCCA Expo
Center, 2621 4th Ave. Talk-in: WOBXR 146.28/.88
and 146.04/.64. Davenport ARC, Kent Williams
KSUQI, 309-796-0718, 4-9pm only, E-Mail:
k9ugi@arcsupport.com E-Mail: kSuqgi@netex
press.net Web: http://www.arcsupport.com/drac
OH - MANSFIELD - Mid*Winter Hamfest &
Computer Show. Richland County Fairgrounds.
Talk-in: call WEBWE on 146.34/94. InterCity ARC,
Inc., Pat Ackerman NBYOB, 419-589-7133 after
2pm EST.

FEBRUARY 20
AR - RUSSELLVILLE - Hamfest. AR River Valley
AR Foundation, Margaret Alexander KC5MCS,
501-968-7270. E-Mail: ealexand@cswnet.com
CA - SANTEE - ARC of El Cajon Ham, Computer
& Electronic Swapmeet. Santee Drive-in.
619-561-0052
FL - BROOKSVILLE - Hamfest. Spring Hill VFW
Post 10209, Spring Hill Dr. between US 41 &
Mariner Blvd. Talk-n: 146.715. Hernando County
ARA, Ralph Wilson AF4FC, 352.754-9653. Jim
Angello KE4SZP, 352-688-5214.

E-Mail: jangello@fiber-net.com
Web: www.fiber-net.com/pub/hcara/index.htm
MN - BLAINE - Hamfest. Robbinsdale ARC, Jerry
Dorf NOFWG, or Harriet Johanson 612-537-1722.
E-Mail: jerryd@skypoint.com
OR - RICKREALL - Hamfest. Polk County
Fairgrounds, 520 S. Pacific Hwy. W. Talk-in:
146.86-. Salem Repeater Assn, and Oregon Coast
Emergency Repeater, Evan Burmroughs N7IFJ,
503-585-5924 before 8pm.
E-Mail: n7ifj@teleport.com
Web: http://sra.goldcom.com/sraflyer.htm
TX - SMITHVILLE - Hamfest. Bastrop County
ARC, Lynn Fisk K5LYN, RR 2 Box 1988,
Smithville, TX 78957-9551

FEBRUARY 21
Ml - FARMINGTON HILLS - Swap 'n Shop.
Wlliam M. Costick Activities Center, 28600
Eleven Mile Rd. 8am-3pm. Talk-in: 145.350-
repeater and 146.52 simplex. Livonia ARCs,
734-261-5486. E-Mail: swap@larc.mi.org
Web: www.larc.mi.org
NC - ELKIN - Hamfest. Briarpatch & Foothills
ARCs, Jimmy Holbrook KB4GKI, 336-957-3820.
E-Mail: kbdgki@aol.com Web:;
http://members.aol.com/kbdghi/kbdgki.html
NY - FREEPORT - Hamfest. Armory, 63 Babylon
Tnpk. 8:30am-1pm. Talk-in: 146.850 (136.5 PL).
LIMARC, 516-520-9311. E-Mail: hamfest@limar
c.org Web: hitp://www.limarc.org

FEBRUARY 27
GA - DALTON - Hamfest. Dalton ARC, James
Jordan K4FLG, 706-278-0630 evenings
KY - CAVE CITY - Hamfest. Mammoth Cave
ARC, 502-651-2363. E-Mail: Ibrumett@glasgow-
ky.com Web: hitp://www.scric.blue.net/mcarc
ND - BISMARCK/MANDAN - Hamfest. Central
Dakota ARC, Dennis Murphy KOGRM, 701-258-
6747. Web: http://www.gsl.net/cdarc
VT - MILTON - Hamfest and Convention. Milton
High School, Rt. 7. Bam-3pm. Talk-in: 145.15-.
RAs of Northern VT, Mitch Stern W1SJ, B02-879-
6589. E-Mail: wlsj@vbimail.champlain.edu
Web: hitp://www.ranv.together.com

FEBRUARY 27-28

'OH - CINCINNATI - Convention. Cincinnati
Gardens, Exhibition Center. Great Lakes Div.

Continued on page 67

IndusTroLogic”

Fast, friendly project development!

SBC-1 80C51

Single Board

Computer
$179

Menu baaed monitor and BASIC
in ROM. 50 /0O, A/ID, RTC, serial,
/O rack interface, up&download
to EEPROM. Includes software.

SMD-12 Stored
(Ll Message Display
$179

Display & enter messages with
switch closure or serial port. 12
messages of up 32 characters.
6"W x 3"H x 6"D Steel case.

SI0-1000 RS-232

Data Acquisition

Interface Board
$179

8 TTL in, 8 TTL out, dual 12 bit
A/D & DIA channels. counter in,
frequency out, WINDOWS/DOS

software, cable, case & supply.
4.25" x 6.5" x 1.5” high. 12 oz.

Industrologic, Inc.
3201 Highgate Lane
St. Charles, MO 63301

(314) 707- 8818
9AM-5PM Central

Full technical info on the Web!
www.industrologic.com

Write in 92 on Reader Service Card.

MICRO VIDEO CAMERAS

MB-750U & MB750P
Video Cameras
your Choice

*1.25” sq.
1 LUX
» 420 TV Line

Niekr ViISsien

Vislon
w/ llluminator

ES - [ Shea

Wireless Observation System's
GFS-1001 (900MHz) -§499.95
GFS-1001c (900MHz) -$599.95
(1.2 Ghz systam available)

1-800-752-3571 &

Polaris Industries 470 Armour Drive NE + Atlanta GA 30324 + Tech Info: 404-872-0722 » FAX 404-872-1038

Compatible with
AC or Battery

GFT-1001 $189.95
Gives any camera the
ability to be Wireless.

wireloss £ €10
COLOR d Play Re

adlheas

Panasonic Color Camera Sale

MB-950c Panasonic Camera Sale $99.95 was $299:95
Sale Ends 12/31/98

Micro Color MB-45¢cB: $99.95

= Wide Voltage Range, 5-14 Volts!

» Small Footprint!

« Self contained ultra small package
design for various applications.

= MCM PCB design for minimizing
the size and i rrnprove durability.

P 4" lnletﬂne lmnsiar
Effective Pixels. . ....... 512 (H) x 496 (V)
Scanning Bysham ....... 2:1 Interlace

525 lines - 60 fields

VBS 1vpp 75 Ohms
. More than 330 lines
Min. Required liiumination 40 LUX @F28

GC On fixed

White Balance . .. ... .. ATW fixed

Operating Temperature . 32"F to 104°F
Ambient conditions. . . . . .

Lens:............F2.8 Hor. Angia45° Ver. Angle 34°

AFFORDABLE LIPSTICK CAMERAS|

These cameras are supplied with a PCM-1 Video/Power cable.
The BNC connection is for standard video connection to a Monitor or VCR.

Length: 1.9" Lp.asop Length: 1.37

Diametar: ‘3!' 95 Diamaeter: .87

LP-850i $139. LP-850p
D A e SN e

Write In 91 on Reader Service Card.
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STAMP
APPLICATIONS -

by Lon Clazner

Puttineg the Spotlieht on CASIC Stamp

Projects.

Back To The Basics
(Stamps, That Is)!

o here | am, sitting down at the comput-

er, and asking myself, “What do people

want to know about BASIC Stamps?”
More importantly, “What do | have to share?”

At Solutions Cubed, we handle all aspects of
embedded control design. In other words, I've
got technical experience. But technical know-
how does not a good article make.

Like most engineers, | spend an inordinate
amount of time perusing dry engineering manu-
als. While informative, | think most of us can
agree that data sheets are a far cry from good lit-
erature. | think the real power in“BASIC Stamps
is derived from the way they allow us to interact
with technology. This interaction is what | hope
to explore.

The first time | completed serial communi-
cation between a microcontroller and a comput-
er, | felt like | had cracked some secret code.
Yeah, so the secret code was well-documented
and everyone else already knew it, | felt a sense
of accomplishment anyway. | still find myself
thinking “This is pretty cool!” when | see MY data
splashing across a computer screen.

BASIC Stamps can be many things to many
people. To the inexperienced, they allow a suc-
cessful foray into the world of embedded control.

B imnts. aannal Hiprps

To the experienced engineer, they are a powerful
tool in an ever-expanding tool box.

It is my hope that experienced BASIC Stamp
users will find good technical information in my
upcoming columns. It is my desire that a number
of beginners will experience the sense of accom-
plishment that understanding technology has
brought to me.

Why does the Stamp Applications column
exist? Probably because BASIC Stamps are
being used by students, teachers, hobbyists, and
engineers worldwide. In an educational setting,
they can provide months of discussion and learn-
ing. To a hobbyist, they may represent a home-
lighting solution, or a tachometer for the hot-rod
in the garage. As an engineer, | often use them to
test various aspects of my electronic designs.

The BASIC Stamp is a powerful and ubiqui-
tous design tool. They're also inexpensive, well-
documented, and Parallax provides excellent
technical support.

Designing with BASIC Stamps can be
described as 50% software and 50% hardware. At
times, it will seem like there is an additional 50%
that revolves around figuring which part just
evaporated in a cloud of smoke, and why.

Certain design techniques help to reduce
guesswork and allow the designer to foresee
potential problems. These techniques will be the
-meat and potatoes of my future articles.

What is in
store for the near
future? My Stamp
Applications
columns will
cover topics such
as the new BS2-
SX (a 50MHz ver-
sion of the BS2),
battery charging
technologies,
mplementauon of user interfaces, and data log-
ging. We'll also get into testing techniques for
BASIC Stamp based systems.

I'm looking forward to writing this column
and hope that you will find something worthwhile
in the pages to come. See you next month! NV

Lon Glazner is a partner and engineer at
Solutions Cubed. Solutions Cubed is an inno-
vative group of design engineers who special-
ize in embedded control design. They also pro-
duce a line of BASIC Stamp compatible prod-
ucts called Miniature Engineering Modules.

CONTACT:
Lon Glazner — Partner
Solutions Cubed

3029 Esplanade Suite F
Chico, CA 95973

E-Mail: lon@solutions-cubed.com
Phone: 530-891-8045
Fax: 530-891-1643

INTERNET SECURITY CELLPHONE/CORDLESS UIDE

e latest tricks and methods hackers use on |,y “cellphones operate; mods. Vulnerabilities
the Net to pirate software (warez), and hack ek attack, countgermeasums Cloning delalls for
websites. Includes examples, countermeasures, AMs, ESNs, etc, control data formats, computing
assword defeats, Packet-Switched Networks, lencoded MINs, ESNs, SIDHs, Op Sys, PROMS, forc.
NIX, Sprintnet, X.25, 3“““?'“"9“5 FTP, brute ing ACK test mode and resets, cable diagrams, scan-
force tec s, lots of tips. More: $29. ENC-294K ning, tracking, scanner restorations, freq allocations,

(4 Scammers, [roaming, step-by-step to keypad-reprogram 100+
spammers, stalkers, mfectors, and others hide [popular cellphones. One FREEdalabase search. Plus
behind the Internet’s anonymity to commit se-|much on Cordless phcmes More! $49. EWC=802K
rious offenses. Learn from master hackers best |PAGER (BEEPI ANUAL: How Pagers
methods to track, trace IDs and origins, and to lwork, different types and uses, freqs, advantages
protect your own pnvacy Morel §29. EWC=170K |over and uses with cellEhones, and tips and
Internet cons, [tricks. How ?hreaks hack Pagers; countermea-
scams and related frauds now rake in $2+Billion [sures. Plus plans for a M—W&‘-‘S
annually! Most are done anonymously with im- [S¥stem (xmitler and receiver). More! $29. ENC-114K
punity. Details how they’re done, how to ID Both for only $69!

them, how to protect yourself. More! $25. EWC=189K c ALLER ID & ANI SECUR“'Y
THE COOKIE TERMINATOR

sy wéhaites track How they work and the many vulnerabilities of Caller ID,

your every move! Browser cookie, history and cache files *69. *57, Call Bl 4
locking, 67, et al. Describes ESS, 557,
?“‘“i:g';‘:;‘:iegf'}:ﬁ‘,ﬁ;’.{ Jccessible to Internet | *N/A, CAMA, DNR, Diveters, Centrex! §25. EWC.152K
], med liti bits, lifestyl lans dat
et T A AR FAX MACHINE SECURITY
slop coolues from destroying your privacy. $25. ENC=84K |/
Any 2 for $49, 3 for all 4 for $79! measures. lnch;des cornputfer [ax r‘rinodems, crimes,
mtercept:ons, ax servers, fax-on-demand, proto-
P B x s (=l )4 & B ‘@ cols, parameters, compression, encryption, and fax
illion/yr! Detailed vul- {surveillance-type mods. More! $29. ENC-287K

e O AL SECURITY

AT M s ECURITY &8 get free VMB ug:ge secret] read/chml\:%e/ elet§
100+ ATM crimes, abuses, vulnerabilities, defeats ex -|messages, control or damage the YMS (or its PBX) itself.
TEMPEST, mag stripes, false fronts, superc

histories, labeled internal photos, figures. $39. EWC=41.0K users, sysops, security pe ersonnel! $29. EWC=142K
2430 Juan Ta.bo, NE, #259, ABOQ, NM 87112
sr(‘l{l"l P.O. Box 23 ABQ, NM 87192
wiww.tsc- hglulial .COM Special Projects: .../ SPAf-spp.html
EE, former DOD weapons engmeerand NIH physicist. Featured on CBS "60
Minutes,” Forbes, New York Times. Add 55 lulal S/H (US, Canada! %E |§ Eaites VISA, MC OK. No CODs.
EWC=Estimated Word Count
th' 1 educational only. Snme ublications are controversial! We nsibility for any-
ing

11011\ CONSUMERTRONICS <3535 81w/s"
Fax: 505-292-4078 ‘:‘,L‘::’,".’,?ny; Voice: 505-237-2073 §%)

Established in 1971 by John Williams,
we publish. See Catalog for LIMITED WARRANTY, SPECIAL PROJECTS and :l] oti'rleer applicable policies.

00|, More! Case |Details how hackers do it, countermeasures. A must for

MaNy More TiTLES!

STOPPING POWER METERS Janxtoss Iy £y

“ " BEYOND PHONE COLOR
IAs reported on “60 MINUTES"! 6th Edition! ol panbec s:cumﬂ

Details devices that can slow down (even stop) CASINO SECRETS

power meters while loads draw full power - great| Ceck & M.O. SECURITY
science rm]eds‘ Devices plug into one outlet and|CRepIT CARD SECURITY
normal loads into other outlets. Describes meter|Cons & Scams DaTaBook
creep, overload droop, pole meters, etc. $29. EWNC-104K| SOCIAL ENGINEERING

|ISPM THE VIDEO: Now its easier to learn POLYGRAPH SECRETS
labout KW-HR Power Meters than ever before! 5{#&?:“53’:‘:“:2?"&';"&
This educational video shows you how they STEALTH TECHNOLOGY
work and their anatomy. Demonstrates SPMEM SIMPLE/CHEAP SECURITY ELEC
device and external magnetic methods used to SECRET ; SURVIVAL RANO.
slow and stop meters! Hosted by a top expert in THE “GOLDFINGER”
the field. From the novice to the pro, an excellent THE “SILKWOOD"”
source of info on these exciting devices! Great in SECRETS OF SOLDERLESS BBS
. ] 1
combo with our SPM-related manuals! $29. (20 min) HIGH VOLTAGE DEVICES

THE I.G. MANUAL: Details external magnelic| MiNp CONTROL
ways (applied to meters) outlaws use to slow down and| UNDER ATTACK!
stop power meters while drawing full loads. $25. ENC-49K | RADIONICS MANUAL
KW-HR METERS: How watt-hour energy meters|HHEAL THYSELF!
work, calibration, error modes (many), ANSI Standards, | SECRET & ALTERNATE IDs
etc. Demand and Polyphase Meters. Experimental re-| CRYPTANALYSIS TECHNIQUES
sults to slow, stop power meters by others. $25. ENC=24.2K| GOVERNMENT LAND GRAB

1 |ROCKET'S RED GLARE
Any 2 for $49, 3 for $64, all 4 for $79! SURVIVAL EUNE'R Aaulo

COMPUTER SECURITY Ly i

P T GO R THE DIRTY-=2 DOZEN:
4+ Hot Hack Phreak Expose” Disks!

WORMS are implemented. Dozens of computer ¥
crime and abuse methods and countermeasures See CATALOG!

Includes disk filled with hacker text files and u PEClAl PROJECTS

ties, and the legendary FLUSHOT+ protection sys-
tem. Internet advice, %assword defeats, g]ossary-
much more! Manual + PC Disk! $39. EWC=547K We will design
THE HACKER FILES: Exipuse 3 HD PC disks N & build }ust
filled with choice raw, colorful, highly informative 1bnutm)1l1m
electronic!
Hardware done

hacker, phreaker text files covenng many topics! $39.
as SPECIAL PROJECTS.

Both for only $
BEYOND VAN EcCK
Plans for remote eavesdropping of TV video signals. Range| See Cm]og for details and SP
up to IseIéM Descnblgs how ]}van Eck systems warl;. and are Appllcatmn Form, else:
also used in surveillance of computer systems. $29. EWC
=10.6K. Van Eck Demo Tape is $29. FI: mm]ylguth for only $49!| DIWULISE- qlnhaltum!spal -Spphimi|
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Newsbytes

Steganos' benefits include:

* Protect your sensitive E-Mail. Sending
E-Mail is like sending a postcard, it is easily
accessible by many people before it reach-

Announcing the Steganos
Contest — Keep Your Secrets a
Secret and Win!

Washington. DC - CenturionSoft announced a
contest to promote their new security utili
Steganos. Steganos — for Windows, 95,98 an
NT — is a utility that not only provides a high
2048 bit level of encryption but also allows the
user to hide their encrypted data in normal look-
ing image, sound, and text files.

Why both hiding and encrypting? When only
encryption methods are used, data may be
unreadable, but it is obvious that there is sensi-
tive data — that there is a secret. By combinin,
two powerful ways to protect data: Cryptography
— to make data unreadable to anyone who does
not know the password — and Steﬁanog‘le'aph{ -
which hides the existence of data, files being hid-
den and encrypted by Steganos can be neither
read nor detected easily.

To enter the Steganos contest one needs only
to go to the CenturionSoft website — http://
www.centurionsoft.com - and follow the instruc-
tions for downloading both the free 30-day evalu-
ation copy of Steganos and the contest image.
The contest image contains 3 secret message on
how to enter the contest which can be unhidden
and decrypted using Steganos.

Prizes will be awarded weekly beginnin
December 15th, 1998. The grand prize will be
awarded on March 31st, 1999. Prizes include a
round-trip ticket to Europe, a color TV, and free
copies of Steganos. For complete terms and
conditions, pFease see the CenturionSoft website.

es the recipient. Sending sensitive informa-
tion both encrypted and hidden in normal looking
attachments ensures that your sensitive informa-
tion won't be seen by anyone else, and you can
send these attachments directly from Steganos!
Recipients can use the free Steganos Decryptor
to unhide and decrypt the information if they
don't own Steganos.

* Protect sensitive information on your laptop.
Laptops can and do get stolen. While the cost of
your laptop is probagly insured, what about your
sensitive information? What is the cost if sensi-
tive company data gets into the hands of your
competitors? Steganos can be used to protect
this invaluable data. :

* Protect sensitive information on your desk-
top. Networks and the Internet allow you to
access information easily and quickly, but they
also make your desktop vulnerable to unwanted
prying eyes. Passwords can be broken.
Steganos ensures that the sensitive data on your
desktop remains confidential.

Steganos, which began shipping on
September 30th, 1998, has an estimated street
price of $39.95.

Centurionsoft — a Washington, DC based
software company — specializes in Windows utili-
ties for productivity and security.

Centurionsoft
2000 P Street NW Suite 305
Washington, DC 20036
WWW.CENTURIONSOFT.COM

Look Ma,

No BASIC Stamp*

PicBasic Compiler - $99.95
Put BASIC Stamp [ programs right
mto a PIC microcontroller - no BS1
module necessary! The programs

run faster and can be longer. You

also get more variables and extra instructions. For
mid-range PIC12C67x, 16C55x, 6xx, Txx, 8x, 9xx

PicBasic Pro Compiler - $249.95

PicBasic Pro is BASIC Stamp Il compatible, and
hke the standard compiler above, elminates the
need for a BS2 module. Pro adds buili-in LCD
support, interrupts in BASIC, arrays, program
size to 8K, real If. Then..Else and V'O 1o any
PIC pin. For mid-range PIC12C67x, 16C55x,
Bxx, Txx, Bx, 9xx

*BASIC Stamp is a trademark of Parallax Inc

EPIC Plus PIC Programmer - $59.95

Bidiiiiss Programs PIC12C50x, 67x,
16C55x, 6xx, 7xx, 8x, Oxx:
Optional ZIF adapters for
DIP, SOIC, MQFP, PLCC
Runs off two 9-volt baits

or optional AC adapter. Includes programming
software and assembler

PICProto
Prototyping Boards
Get it wired quicker! High-
quality blank prototyping
hoards for PICmicros.
Holds 5V reg. caps, os¢,

DB9-235, large proto arca. e v
$8.95-517.95 —

microGLngineering Labs, ne.

Box 7532 Colorado Springs CO 80933
(719} 520-5323 (719) 520-1867 fax

‘“ http:/iwww.melabs.com ﬁ]
m email: info@melabs.com I"j

Miniature Transmitters and Receivers

2 Button / 3 Channel
Transmitter
RF300T

1....$22,95
5...919.85ea
10..$16.95 ea

RF300XT

1....825.95
5...822.95ea
10..$19.95ea

m 300" (XT), 150’ (T) Range

= Frequency: 318 MHz

m 59,049 Settable Security Codes

= 12 Volt Battery and Keychain Included
m Current Draw: 4.8 ma

= Fully Assembled in Case

= Dimensions: 1.25"x 2.0" x .5"

® Push both buttons for the 3rd Channel
m Slide Button Cover Included

= 250' Range

4 Button / 15 Channel
Transmitter

m Frequency: 318 MHz

m 6,561 Settable Security Codes

m 12 Volt Battery and Keychain Included

m Current Draw: 4.6 ma

| Fully Assembled in Case

= Dimensions: 1.35" x2.25" x .5"

m Push combination of buttons to achieve
up to 15 channels

2-4 Data/ 3-15 Channel
Receivers

F300RL
F300RM

1....$27.95
5..$2495¢ea
10..$22.95ea

RF304RL
RF304RM

1...$29.95

5....$26.95ea

10..823.95ea

m Compatible with 300/4 Transmitters

u 11-24 volts DC Operating Voltage

m 13 ma. Current Draw

m Latching (L) or Momentary (M) Output

m Kits Available (subtract $5.00 ea.)

®m Dimensions: 1.25" x 3.75" x .5"

W 2 (300} / 4 (304) Output Data Lines

® Binary to Dec / Hex Converter can
achieve up to 15 channels

RF304XT

1...927.95
5...52495ea
10..$21.95ea

Write in 218 on Reader Service Card.

Visit our web site!
WWW.mouser.com

Subscribe, download, or
view catalog online!

= Over 78,000 Products

* More than 145 Suppliers
* Same Day Shipping

* No Minimum Order

800-992-9943

817-483-6828 Fax: 817-483-6899

catalog@mouser.com

958 North Main 51., Mansfield, TX 76063

®m Schematics Available
m Receiver Board Layout Available
m Custom Design Consulting Available

= Industrial Controls
® Surveillance Control
m Motor Control

m Alarm Systems
W Garage / Gate Openers
| Lighting Control

m Magic Props
® Medical Alert
® Monitoring Systems
(510) 651-1425 Fax: (510) 651-8454
P.O. Box 14156, Fremont, CA 94539

Email: Support@Visitect.Com
Visa / Mastercard, COD

ELECTRONIC COMPONENTS

Visitect Inc.

Write in 217 on Reader 3ervice Card. Write in 218 on Reader Service Card. 29



raditionally, digital

panel meters have

been sort of a pre-

mium item. They're

accurate and easy
to read, but they tend to be fairly
expensive, with prices starting at
about $40.00 in single quantities.
Recently, a series of parts import-
ed from China has changed that
situation dramatically. You can
now buy a single 3-1/2 digit job
with LCD display for under

well. The display is reasonably
sized and, though not backlit,
very readable in typical room
lighting or outdoors. The accuracy
and stability are plenty adequate
for most applications; certainly
better than even fairly expensive
analog meters. So, what's the
catch?

The Problem

To help clarify the problem,

of OV to + or -200mV whose com-
mon or ground is the same as the
power supply ground. However,
the chip was primarily intended for
handheld, battery-operated multi-
meters. It internally generates a
‘common’ level that's about 2.8V
below the positive supply voltage.
For battery operation, the signal
common line is tied to this internal
common, as shown in Figure 2.
That's what the designers of these
panel meters have done.

More Ways To
Use Low-Cost
Digital Meters

$10.00! That's cheaper than all
but the very crudest analog
movements.

There's not much clue as to

let's first look at how these meters
work. They're based on a clone of
the classic Intersil ICL7106 inte-

grated circuit, which is a complete

So, if you run the panel meter
from an isolated source like a bat-

tery, and measure a voltage that
has no connection to the power

FIGURE 3 — Level shifter schematic.

who actually built these meters;
the packaging is simply marked
“C & C Digital Panel Meter,” with
a part number PM-128.
Nonetheless, they work pretty
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analog-to-digital converter with
LCD display drivers. When fed
with ‘split’ positive and negative
power supplies as shown in
Figure 1, it will measure a signal

by John Sharp

source, it works fine. If you use
the meter wholly within an instru-
ment or device, though, you'll
usually be measuring signals in
the same circuit that powers the
meter.

Most often, the voltages you
want to measure will be refer-
enced to ground. But if you feed
the meter with, say, +10V on the
positive supply input and circuit
ground on the negative, the signal
input common will need to be at
about +7.2V. That's why the ven-
dors have started putting notes in
their ads like “Cannot measure
own power source” or “meter
power must be isolated.”

What can you do about this?
One solution might be to modify
the meter so that you can use the
circuit in Figure 1. In practice, this
‘means ripping the thing apart and
doing a whole bunch of trace cut-
ting and jumpering. If that's not
enough to stop you, consider that
disassembling the plastic housing
from the circuit board pops the
LCD display module loose; those
of you who have tried to reinstall
an LCD with conductive elas-
tomeric connectors after they've
picked up some dust or skin oils
need no further warning.

Fortunately, there’s a couple
of other fairly simple solu-
tions. You can power the
meter with a ground refer-
enced supply and then shift
the signal voltage to where
the meter wants it; or you
can power the meter from
an isolated supply so that it
doesn't care where the sig-
nal is.

Circuit #1:
Level shifter

Figure 3 shows a cir-
cuit that allows the panel
meter to measure a voltage
in relation to its own supply
ground. The opamp is con-
figured as a differential

amplifier with a gain of

oQeo

s
)
e

0.01 (1/100), which
scales a 20V signal refer-
enced to circuit ground
down to a 200mV signal
referenced to the meter's
common input. Note that
even though the meter
and opamp are both
powered from +7 to +12
volts, the measured volt-
age can be £20V.
Differential amplifiers
(and their kin — instru-
mentation amplifiers) are
often used to pick up a
relatively small signal
that’s ‘riding’ on a higher

FIGURE 4 — Level shifter PC artwork.

voltage that may be fluc-

tuating or noisy. The idea
is to amplify the signal
between the inputs without
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Examples would be
monitoring the battery
voltage in a portable
instrument, or tracking
the output voltage of a
variable power supply
(see sample connec-

tions in Figure 9). It
won't work well at all for

FIGURE 5 — Component layout for
level shifter board. small voltages whose ref-
erence changes. For

amplifying the voltage to ground
ihat's common to both inputs.
They have a reputation as a ‘high
serformance’ type of circuit,
requiring parts with tight toler-
ances and low drift and usually
still needing careful tweaking.

The application here is a lot
ess demanding for two reasons.
One is that instead of amplifying a
small signal, we're attenuating a
arger one. The second reason is
that while the signal is offset from
‘he meter input level, that offset
shanges very little.

So, this scheme will work fine
‘or fairly large voltage ranges (2V
or more) that have a fixed refer-
3nce, like circuit ground.

example, to measure the current
of your variable supply, you'd put
a shunt resistor on the output, as
in Figure 9(c). The voltage across
the shunt will only be a couple of
hundred millivolts at most, but the
voltage from the shunt to ground
will vary from zero to 10s of volts.
For this kind of measurement,
check out the ‘isolated supply’
trick later in this article.

The LPC661 opamp works
well in this circuit for several rea-
sons. One is that it will operate
with very low supply voltage, so
we can feed it from the meter's
power supply. It also draws very
little supply current, so this circuit
is great for battery-operated
equipment. Finally, this opamp's

S0 we can use high value resis-
tors to avoid loading the circuit
we're measuring.

Use 1% resistors for R1, R3,
R4, and RS5. A single turn trimmer
is fine for R2. The values shown
are for a 20V full scale input
range; you can scale that up to
200V by making R3 and r—-
R5 1 Kohm resistors, or

1
FIGURE 6 — Isolated power supply From Circuit | side: the final
schematic. ESIG- I copper pattern,
—12|3G+. | seen looking at
o R+ | the bottom of the
1 board, will be a
I mirror image of
10uF  78L08
IN OUT] mpar+ IHECTESSA
o|gaT- | orientation is
l 18|48 1 required for the
= | toner-transfer
™ ToMeter | process (i.e., you
_ . | wards) -
. photoresist,
inputs take extremely low current, | though, be sure that the side of

the transparency with the image
on it is against the board during
the exposure. Figure 5 shows the
top side component placement. If
you're laying out your own PC

FIGURE 7 — Printed
circuit artwork for

isolated supply board.

down to 2V by using 100K
parts.

Figure 4 is the artwork
for a single-sided printed
circuit board. It's repro-
duced at twice normal
size SO you can copy or
scan with better resolu-
tion; reduce it 50% when
printing to toner-transfer
material or to a trans-
parency for photoresist
processes. To check on
the accuracy of your copi-
er, printer, or scanner, the
board outline is 1.25"
square. Note that the pat-
tern appears as if you are
looking down through the

PC board from the com-

L————————————————

L-———-——--—-—--—J

 MATERIAL SUPPLIERS |

Module Parts

Digi-K
P.O. Box 677
Thief River Falls, MN 56701
1-800-344-4539
(218) 681-3380 Fax
www.digikey.com

Mouser Electronics
958 North Main St.
Mansfield, TX 76063-4827
1-800-346-6873
(817) 483-0931 Fax
WWW.MOUSer.com

Panel Meters

All Electronics
P.O. Box 567
Van Nuys, CA 91408-0567
1-800-826-5432
(818) 781-2653 Fax
www.allcorp.com

Circuit Specialists
P.O. Box 3047
Scottsdale, AZ 85271-3047
1-800-528-1417
(602) 464-5824 Fax
www.cir.com

LEARN ABOUT PIC MICROCONTROLLERS

FASY PIC'n - Beginner

Programming l.-zfmt:uu

$2905

—

modes, bit
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Scnll EEPROMS
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+ D/A and A/D conversion - several methods

PIC'n Techntques - Intermediate
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TﬂmmlPBwlhlPCLuhgnuﬂinalpmgm
+ Test equipment and data logger experiments

See Table Of Contents: hipJiwww.sg-1.com
+ %4 8/ in US for 1 book, $5 for 2 books, $6 for 3 books
VISA, Chack

CA residents please add 7.25% CA sales lax
PIC and MPLAB are trademarks of Microchip Technology Inc.

SQUARE mmm

P.O. Box 501, Kelsayvile, CA 95451
FAX (707) 279-8883

E-Mai sqone@pactic.nat

334.95

MORE POWER!

68HC11,80C51& 806166

AM Research supports over 30 of the most popular
Embedded controllers with both hardware and software.

M More Microcontrollers
& Faster Hardware.
Faster Software.
More Productive.
M More Tools & Utilities.

- M lIC Peripherials.

Single Chip Capable.
M Outstanding Support.
Custom designs.

Call or email for a free full line brochure

) The Embedded Controller Experts

Orders (800) 949-8051
Info (916) 652-7472
fax (916) 652-6642

www.amresearch.com

+ AM Research, Inc.
PO Box 43
Loomis, CA 95650
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board design or building on perf-
board, just keep the resistors
close to the opamp so that the
connections to the opamp inputs
(pins 2 and 3) are short,

To calibrate the circuit, apply
power and set the signal input
voltage to zero. Adjust R2 until
the panel meter reads zero.
Connect a multimeter across the
input, and raise the voltage to the
highest level you'll be measuring.

Adjust the trimpot on the
back of the panel meter so that
the display agrees with the multi-
meter.

Circuit #2:
Isolated supply

Figure 6 shows 1 = R-
_another way to overcome 1

the panel meter's sup-
ply problem. This circuit
provides a power sup-
ply for the meter that's
isolated from the mea-
sured voltage. The
meter input can be
connected anywhere in
the ‘parent’ circuit; the
meter will behave as if
powered by its own bat-
tery. This is especially
useful when you're
switching the meter input
to various parts of the cir-
cuit, for example using
the same panel meter to
display both voltage and
current.

The circuit is a sim-
ple DC-to-DC converter.
The transistors form a

multivibrator that creates
FIGURE 8 — Isolated power supply RS NEN e g |
component layout. hundred Hertz, which pass-

es through an inexpensive
audio frequency coupling trans-
former to a rectifier and filter. This
is followed by a low power volt-
age regulator IC that keeps the
output constant and removes
most of the remaining noise and
ripple. The circuit as shown will
take a power input from 7 to 12
volts and put out a clean, isolated
8 volts for the meter.

We can get away with this
crude approach because the
meter needs only very modest
current, less than 1 mA. You can
buy ready-made DC-DC convert-
ers that are smaller, more effi-

Panel Meter

FIGURE 9 —
Examples of

applications
for the meter
modules.

(a) Monitoring battery voltage

I:@Ié '

iy
DCVIn O Output V
SetR R Level Shifter
for 2mA
WR +
WR - . Panel Meter

(b) Measuring output voltage of variable power supply

Regulator
Circuitry Shunt
DCVIn© ANA O Output V
SetR R Select Shunt for full scale
for 20mA output of 200mV
Iso. Supply
7.5V
ZENER SI A
B\WR - Panel Meter
PWR +

o e

cient, and handle more power.
Unfortunately, their cost starts at
around $10.00 each. The parts for
this circuit should run less than a
third of that.

T1 is simply the cheapest

TELEPHONE LISTENING
DEVICE WITH
12 HR. RECORDER

LA

i
(i ;'”,'ﬂij«ﬂ!}:wﬁ et

Record telephone conversations in your office or home. Starts automati-
cally when phone is answered, records both sides of phone conversa-
tion. Recorder stops when phone is hung up. $89.95 + $7 shipping. For
telehone listening device separately $19.95 + $2 ship.

For comprehensive 50 page catalog of Micro Video, VHF transmit-
ters, Surveillance, and Counter-surveiliance and much more! Send $3.00

Call 407-725-1000

USi CORP

P.0. Box N2052 Melbourne,FL 32902
COD’S 0K
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PCB LAYOUT

Software For Win95 - FREE

© Download our board layout software
© Design your 2 sided plated-through PCB
© Send us your layout over the Internet

In 2-3 business days, UPS delivers
oyour boards, oﬂgr?‘:lsnder $100

Write in 56 on Reader Service Card.

(c) Measuring output current of variable power supply

600-ohm coupling transformer |
could find. Most anything similar
you can dig up should function.
C1 should be a tantalum elec-
trolytic since they work a little bet-
ter at high frequencies than the
aluminum capacitors. If you have
two meters to run, a dual sec-
ondary (600:600/600) transformet
with a bridge, capacitor, and regu
lator on each output will keep
them both isolated.

Figure 7 is the printed circuit
board artwork. As for the level
shift circuit, it's reproduced at
twice normal size. The actual
board outline is 1.25" by 1.5"
Figure 8 shows the top side com-
ponent placement. Layout isn't
critical in this circuit. The location
and wiring of the input and outpul
connectors is identical to the leve
shift board.

When you first power up the
module, double check the output
voltage under load to make sure
it's at approximately 8 volts. Note
that the circuit simply passes the
measured signal through the
board. If you are using the
meter’s 200mV range, no further
calibration is necessary (assum-
ing the panel meter was correctly
adjusted at the factory).

If you need a higher range
(2V, 20V, or 200V), follow the
instructions packed with the
meter to create a simple resistive
divider on the meter board. Set



the voltage to be measured near
its maximum level and monitor it
with a multimeter. Adjust the trim-
pot on the back of the panel
meter so that the display agrees
with the multimeter. The panel
meter doesn’t require any calibra-

the tone of this article, | tend to
like things that are cheap and
simple, but do the job, and that
pretty well describes these
imported panel meters. | hope
the ideas shown here will help
you use them in your own pro-
jects.

Perhaps on your next one,

Parts List for Panel Meter Modules

Level Shift Circuit
916#“" 1/4 m&tﬂ.

(most 8mm open-frame trimmers fit)

10 Kohm, 1/4 watt, 1% tol. (for 20V full scale input;
use 1 Kohm for 200V, 100 Kohm for 2V)

1 Megohm, 1/4 watt, 1% tol.

National Semiconductor LPC661 opamp IC, DIP pkg.
(Digi-Key P/N LPC661IN-ND)

10uF, 25V, tantalum tadial lead

1.5 Amp, 50V or hw

2N3! tmnslstor 92 Iastlc case

33 Kohm, 1/4 watt, 5% t :
600:600 ohm andio transformar (Mouser P/N 42TL016)

LM?SLOS 7 ator IC
513-N 08A)

Connectors (optional) - Both boards are laid out for Waldom/Molex KK-100
series four-p(m connectors, available from Mouser or Digi-Key:

Header on PC board) - Molex P/N 22-23-2041

Housing (goes on wires) - Molex P/N 22-01-3047

Contact pins for housing - Molex P/N 08-50-0114

tion for the zero input condition. you can skip scrounging around
the surplus bins for an electro-
mechanical antique and design in
a nifty digital readout instead!

As you can probably tell from NV

Conclusion

www.gatewayelex.com

(Electronically Speaking, Gateway's Got If!)

MAIL ORDERS CALL TOLL-FREE 1-800-663-5810

Write in 57 on Reader Service Card. Nuts & Volts Magazine/January 1999 33




OSCILLOSCOPES & ACCESSORiES

TO 100 MHz
Oscillosocope, TM500 series
ABOVE 100 MHz
TEK 2465 300 MHz 4-channel Osdilloscope .
TEK 7104 1 GHz O
with TA29, 7A29-04, 7B10, 7B15

TEK 7844 400 MHz Dual Beam Oscilloscope ............ccccoivvrerer. $ 900,00
with 7A24,7A26,7B80,7B85

TEK 7904 500 MHz O $ 900.00
with 7A24, 7A26, 7880, 7385

TEK 7A42 a-Channel Logic Triggered Vertical Amplifier ................... $ 500,00

PROBES

HP 1122A Probe Power Supply 150.00

TEK 1101 Accessory Pow Suppl)t or FET pmhns 200.00

TEK P6046 100 MHz l:merm

TEK P6150 9 GHz 10X/ 3 GHz ..
1X 50 Ohm Probe, SMA(m) output

TEK P6201 900 MHz 1X/10X/100X FET Probe

TEK P6202A 500 MHz 10X FET Probe ..

TEK P6203 1 GHz 10X Active Probe, for 11000 series .

TEK P&701-0pl.02 O/E Converter, .. %
450-1050 nm/0-1 mW: DC-700 MHZ. Sfl:ﬂ'\n

CALIBRATION

250 kHz-250 MHL TMS500 series

FUNCTION

HP 3310A 5 MHz Function ;moo

HP 33108 5§ MHz Function 325

var phase
FRE G 18
1 o .
unction Generator, HPIB
tha?nﬁaumﬁm $1,500.00
output option

HP B165A-002,003 Prog. Signal Source, ...........ccovccveccicvccne $ 1,750.00
1 mHz-50 MHz. log sweep, rear out

TEK JWM&;? Arhm $ 900.00

12 bits. s]mthlﬁs

TEK chsms-ou.uz Amhm'y $ 1,250.00
Generator, dual channel option

TEKDDSO1MDGE;&BUMGM $ 275.00
for tunction & pulse gen

TEK FG501 1 MHz Fmdim TM500 series 225.00

TEK FG502 11 MHz Function Generator ........ 300.00

TEK FGS03 3 MHz Function TM500 series 250.00

TEK RGS01 Ramp Generator, TM500 series ... .. $225.00

WAVETEK 185 5 MHz LinLog 300.00
Sweep/Function Generator

WAVETEK 288 20 MHz $ 750.00
Function Generator, GPIB

PULSE

BERKELEY NUCLEONICS 70858 $ 750.00

Delay Generator, 0-100 mS, 1 ns res. 5 Hz-5 MHz

HP 80078 100 MHz Pulse Generator 650.00
HP 80128 50 MHz Pulse Generator, variable transition time 600.00
HP 8015A-002 50 MHz Dual Output ... 750.00

Pulse Generator,

Single Channel Pulse Generator
HP B111A 20 MHz Puise / Function Generator
HP 8115A 50 Mz Dual Channel ......

Pulse Generator, HPIB
TEK PGS02 250 MHz Pulsa Generator, ...
Tr<1nS, TM500 series
TEK PG505 100 kHz Pulse G
B0V peak, TM500 series
TEK PGS508 50 MHz Pulse Generator, TM500 series .
WAVETEK 802 50 MHz Pulse Generator . =

VOLTMETERS

FLUKE B45AR High Impedance Voltmeter / Null Detector ............. 400.00
HP 3456A &1/2 Digit 700.00
HP 3478A 5-1/2 digit Multimeter, HPIB ...............coocviovurscocrnrnrnes § 100.00
KEITHLEY 181 6-1/2 digit 900.00
. 10 nV sensitivity, GPIB
SOLARTRON 7081 B-1/2 digit $ 3,250.00
TEK DMS01A 4-1/2 digit Multimeter, ..., 3 22500
TMS00 series plug-in
CALIBRATION
FLUKE 510A AC Relerence Standard, ........ $ 450.00

10 VAMS, 0-10 mA
FLUKE 515A Ponable Calibrator. DC/AC/Ohms, .

0-120V/10 Hz-100 kHz;120-1200V/10 Hz-1 kHz
VOLTAGE SOURCES

HP 6115A Precision Dual Range POWer ... oo § 850,00
50V 0.8A / 100V 0.4A
KEITHLEY 228 Programmable Voltage/Current Source ................. $ 2,500.00
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WE BUY AND SELL

Inquiries 303-438-9662

¢ Fax 303-438-9685

Orders only 800-538-1493
530 Compton St., Unit *C, Broomfield, Colorado 80020

CURRENT METERS & SOURCES

HP 41408 Picoammeter / DC Voltage ...
Source, without 1est fixture

HP 6177C DC Current Source, lo 50V, S00mA ..

HP B181C DC Current Source, 1o 100V, 250 mA 500.00
HP 6186C DC Current Source, 10 300V, 100mA 750.00
KEITHLEY 225 Current Source, 0.1 uA-100 mA, 500.

10-100 V compliance
KEITHLEY 227 Current Source, 1 uA-1 A, ..
0-50 V compliance
KEITHLEY 261 Picoampere Source
TEK AG303 Current Probe, DC-15 M|

TEKCTE -opt.05 High Current Translormer .
P6021/A6302, 10 1000AMeter. 2- 2000

Meter, $ 650.00

3-1/2 digit i

GR 1689-M 5 digit LCR Meter, 12 Hz-100 kHz ... ...$ 1,900.00

HP 4262A-101 3-1/2 digit LCR Meter, 120 HZ/ ... -$1.750.00
1 kHz/ 10 kHz test, HPIB

HP 4275A-001 5-172 digit LCR Meter, .. ..co...covvciocmasinnen ... $ 5,000.00
10 kHz-10 MHz, 0-35 V int. bias

STANDARDS

E.S.| DB62-11K 6-Decade Resistor, .. $ 300.00
0-11,111.10 Ohms. 0.01 Ohm res.

E.5.1. SA1010 Resistance Transfer .. $550.00
Standards, 1 Ohm-100 K/step

ESL Sﬂluso-tuﬂesslqurunw $ 2,000.00

1 Megohmistep
GR 1404-1\ 1000 pF Red smwur im.no
mﬂmrcapwtus. GRI00 ... .$375
95

o111, 1oCI1ms. 0.01 Ormmdmim

GR 1433-G 7-Decade Resistor, 0-1.111, . $ 275.00
110 Megohms, 0.1 Ohm res.

GR 1433-J Resistor, . s s e B VOO0
0-11,110 Ohms, 1 Ohm resolution

GR 1433-K 4-Decade $ 150.00
0-1,110 Ohms, 0.1 Ohm resoiution

GR 1433-L 4-Decade Resistor, .. tai $ 150.00
0-111,100 Ohms, 10 Dtrnlludlmm

GR 1433-N 5-Decade Resistor, $ 200.00
©-11,111 Ohms, 0.1 Ohm resolution

GR 1433-X 6- Resistor, S T e
10 111,111.0 Ohms, 0.1 0hm res.

VALHALLA 2724A F $ 1,250.00
Resistance Standard, 0-11 Gtgadms. GPIB

HI & LO RESISTANCE

HP 432BA MEHOMMBIBI ... ... oo iieenlie s isiessabieracsse s iesseiessrssiins $ 1,200.00

CURVE TRACERS

TEK 577011177 Storage Curve Tracer, $ 2,250.00
with standard test fidure

TEK §77D2/177 Curve Tracer, with standard test fixture . $ 1,850.00

TD.AR.

TEK 1502-0pt.04 Time Domain . —— 1 B (1 111
Reflectometer, 0-2,000 feet, char recorder

TEK 1503-0pt.04 Time Domain .. i e §71,800.00

Refiectometer, O-SQOOOMman recocder

~ POWER SUPPLIES
SINGLE OUTPUT

HP 6002A-001 0-60 V/ 0-10 A/ 200 Watts ... $ 750.00
max. Autoranging Power Supply

HP 6011A Autoranging 0-20V 0120 A .....covrrnvvveccrrnnrr § 1,400.00
Power 1000 W max

HP 62008 Dual $ 200.00

Range Supply,
0-20V 0-1.5 A/ 0-40 V 0-750 mA CVCC
Power

HP 62018 0-20V 0-1.56 A CV/CC 175.00
HP 62078 0-160 V 0-200 mA CV/CC Power Supply . 200.00
vasseo-mvo-zuncwccmmuwy 300.
HP 82806-&‘-‘ 0-10\’0-100 ACWGG 675.00
Power Supply, 208 VAC
HF&MB—OET IJ-ZOVD-SOACWOC
Power Supply, 208 VAC line
HP 62638 0-20 V 0-10 A CV/CC Power Supply .. 400.00
HP 62668 0-40 V 0-5 A CV/CC Power Supply 400.00
HP 62678 0-40V 0-10 Acwccmwsa 500.00
HP 62698-028 0-40V 0-50 A CV/ 900.00
Power Supply; 230 VAC line
HP 62718 0-60 V 0-3 A CV/CC Power Supply ... 400.00
HP 6281A 0-7.5 V 0-5 A CV/CC Power Supply .. 175.00
HP 6284A 0-20 V 0-3 A CV/CC Power 200.00
HP 6289 0-100 V 0-750 mA CV/CC Power Supply .. 200.00
HP 6384A 4.0-5.5V at 8 A CV/CL Power Supply 125.00
HP 64348 0-40 V 0-25 A CV/CC Power 800.00
HP 64438 0-120V 0-2.5 A CV/CC Power Supply . 450.00
KEPCO ABC-1500M 0-1500 V 10 mA CV/CL Power Supply 125.00
KEPCO ATE 36-30M 0-36 V 0-30 A CV/CC Power Supply 900.00
KEPCO ATE ma—:svo-ancvmms.;puy 375.00
SORENSEN DCR 20-258 0-20V . 550.00
0-25 A CVICC Power Supply
SORENSON DCR 40-40B 040V ... vcarrrmrmssiiniaeirmssas s sissones . § 700.00
0-40 A CVICC Power Supply =
o~7SDmACWCCPwerS|pw
SORENSON SAL 20-12 0-20V ......comirrrmssismmeisivsssissstossmnrs sttt $ 400.00
0-12 A CV/CC Power Supply
SORENSON SAL 60-8 0-60 V 0-8 A CV/CC Power Supply .............. $ 600,00

Write in 79 on Reader Service Card.

TEK PS501-1 Power Supply, 0-20 V. ...cooc..cooiisinniiscnaissicnones $ 178,00
2 mV res., 400 mA, TM500 series

MULTIPLE OUTPUT

HP 6205C Dual Output $ 300.00

0-40V 300 mA or 0-20 V 600 mA
HP 62278 Dual 0-25 V 0-2 A CV/ICC Power Supply ..
HP 62288 Dual 0-50 V 0-1 A CV/CC Power Suppiy
HP 62368 Triple Output Supply. to ...
+-20VO05AL06V25A
HP 62378 Triple QUL SUPDIY. 10 .......cc.vrvresssssrosmssesmmsasssasssessmssnsrans
+-20VO5A&0-18V1A
HP 6253A Dual 0-20 V 0-3 A CV/CC Power Supply ..
HP 6255A Dual 0-40 V 0-1.5 A CV/CC Power Supply
LAMBDA, LPT-7202-FM Triple Oulpul Power Supply
TEK PS5010 Prng'lrnrnahln‘l‘nple
Power Supply, TM5000 series
TEK PSS503A Dual Power Supply, TMS00 SBHES ......coocvianiciiseniin

MISCELLANEOUS

ACME PS21-500 Programmable LOBD, ........cc..cv.cuiceussienssine
0-75 ¥ / 0-75 A / 500 Watts max.

ELGAR 1751B/461 AG Power SOU(Ce, ...
0-135 VAC, 1750 Watls, fixed freq osc.

HP 585018 HPIB Isolated DAC/Power ............

ly Programmer

HP 6825A Bipolar Power Supply! Amplifier, +/-20V 2 A .
HP 6827A Bipolar Power Supply/ A-mpli‘llsl +-100VOSA ..
KEPCO BOP 20-20M Bipolar Op Amp/ ..

Supply, 036V 5 A

KEPCO BOP 50-2M Bipolar Op AMP/POWE! ............oociccuermesseiseans
Supply, to 50V 2 A

TRANSISTOR DEVICES DAL-50-15-100 ..
Programmable Load, 0-50 V, 0-15 A, 100 Watts max.

TIME & FREQUENCY

UNIVERSAL COUNTERS

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

HP 53158 100 MHz/ 100 nS Uni

HP 5316A 100 MHZ/100 nS Universal Counter, HPIB 600.00

HP 5316A-001,003 100 MHz/ 100 nS .. 750.00
Univ. Counter, HPIB, TCXO, 1 GHz

HP 53168 100 MHz/ 100 n§ Universal Counter, HPIB 750.00

HP 5334A 100 MHz Universal Counter, HPIB 200.

HP 5334A-010,030,050 100 MHz Univ. ......... 750.00
Counter; OCXO, DVM, 1.3 GHz C-ch., rear

HP 53348-010,060 100 MHz Universal $ 250.00
Counter, HPIB, OCXO

HP 5335A 200 MHz L Counler - 500.00

TEKDCsmlFrunrwﬂmaﬂeiDBmzllm'lS e W RDOLOD
Counter/Timer, TM5S000 series

TEK DC5009 Programmable 135 MHz Univ. ... § 400.00

Counter/Timer, TM5000 series
TEK DC5010 350 MHZ / 312508 ..o.ooooonoieeecssnnsnricnscrionneeen 8 1,200.00
Universal Counter, TM5000 series

TEK DCS03A 125 MH2/100 nS $ 275.00
Universal Counter, TM500 series

TEK DCS509 135 MHZ/ 10 nS Universal .. $ 275.00
Counter, TM500 series

5315A-003 100 MH2/100 nS Univ. Counter, $ 550.00

1 GHz C-channel option

FREQUENCY COUNTERS

EIP 575 18 GHz Source Locking Counter, GPIB ..

FLUKE 7220A-010,131,351 1.3 GHz Counter; ..
battery power, OCXO, and res. muit.

HP 5340A 18 GHz Frequency Cnunter AEN.

HP 5342A 18 GHz Frequency Cou ,

HP 5342A-001,011 18 GHz Freq:m
Counter, OCXO reference & HPIB

HP 5342A-003 1B GHz Freq.Counter, .
+22 dBm,-20 dBm dynamic range

HP 5342A-01,04,05 24 GﬂrFraqwncy L L T
Counter, OCXO, DAC

HP 5343A-001 26.5 GHz Frequency
Counter, OCXO reference

CW/Pulse Frequency Counter
HP 5384A 225 MHz Frequency Counter, HPIB ..
TEK DPS01 1.3 GHz Prescaler, divide by 16, TMS500 series .

STANDARDS

HP 1058 Quartz Oscillator, . e e e ki R B00.00
0.1/ 1.0/ 5.0 MHz, battery power

HP S087A-4,11,01xB,12x4 Dist. Amp., .. ... $1,500.00
eight 5 MHZ outputs, four 10 MHz ouwts

HP 5087A-0pt 033 Distribution Amplifier; 12 outputs at 10 MHz ....$ 1,750.00

AU DIO & BASEBAN

SPECTRUM ANALYSIS
HP 3586C Selective Level Meter, 50 Hz-32.5 MHz. 50 & 75 ohms:
TEK 7LSAI/R7603 Analyzer,
20 Hz-5 MHz, 10 Hz min. res. w/irame
DISORTION ANALYZERS
HP 339A Distortion Analyzer, buill-in low distortion 0sc. .
HP B903A-001 Audio Analyzer, 20 Hz-100 kHz; ruarl:mﬂllw
HP B903B8-001,013,051 Audio :

20 Hz-100 kHz C-message, CCITT
TEK DA4084 Progr Distortion 'y
RMS VOLTMETERS
FLUKE 8920A True RMS Voltmeter, 180 uV-700 V, 10 Hz-20 MHz
FLUKE 8922A True RMS Voltmeter, 180 uv-700 V, 2 Hz-11 MHz

OSCILLATORS

HP 209A Sine/Square Wave GENBrator, ... e
4 Hz-2 MHz, 5 VRMS max.

“wn
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90 DAY WARRANTY PARTS AND LABOR
TEST EQUIPMENT WANTED CALL OR FAX LIST

10 DAY INSPECTION
OPEN ACCOUNTS

HP 3336C Synthesizer/ Level Generator, 10 Hz-21 MHz .

TEK SG5010 Pwmmm:n 10 Hz-163.8 kHz

TEK 5G502 Sine/Square Osc. e
smsmummdammen TM500

SPECTRUMANAL

1 kHz-150 MHz. 0.5 /50 Ohms _
KROHN-HITE 3103 High/Low Pass Filter, .............
|0H1-G MHz, 24 gBioctave
KROHN-HITE 3202 Dual HP/LP/BP/BR
Filter, 20 Hz-2 MHz. 24 dB/octave
KROHN-HITE 3342R Dual HP/LP Filter, .....
0.001 Hz-99.9 kHz, 48 dB/octave
KROHN-HITE 3750 LPMHP/BP/BR Filer, ..........cooooininiiinemnisnsivinsions
0.02 Hz-20 kHz, 6/12/18/24 dB/oct.
KROHN-HITE DCA-10R 10 Watt Amplifier,
20 dB gain, DC-1 MHz, 600-1000 Ohms
ROCKLAND 852 Dual Highpass/ ........
Lowpass Filter, 0.1 Hz-111 kHz
TEK AMS502 Differential Amplifier,
0.1 Hz-1 MHz, TM500 series
HP 11517AM18A/19A20A Mixer Set, ...
12.4-40.0 GHz, for HP BS55A/8569A
HP 11970A WR28 Harmonic Mixer, 26.540 GHz ..,............
HP 11970K WR42 Harmonic Mixer, 18.0-26.5 GHz ..
HP 11970Q WR22 Harmonic Mixer, 33-50 GHz .
HP 11970U WR19 Harmonic Mixer, 40-60 GHz .....
HP BA44A-059 Ti Generalor, .......... =

10.5-1500 MHz, for 8554, assseqc

100 Hz-22 GHz, HP calibration certificate

HP 85698 Spectrum Analyzer, .. i
10 MHz-22 GHz. 100 Hz min.res.bw,

TEK 7L14-0397603 Spectrum Analyzer, ..
1 kHz-2.5 GHz, 30 Hz min. res. bw

TEK TRSO2 Tracking Generaior. ..........cuernr
0.1-1800 MHz, for Tek EREEGTS

TEK TR503 Tracking Generator,
0.1-1800 MHz, for 452/4/5/6

TEK WM7B2V WR15 Harmonic Mixer, 50-75 GHZ .........coccov..... $ 1,500.00

NETWORK ANALYZERS

HP 08748-60010 8748A Relerence Piane..............c.uwii $ 3
[Extension Cables (set of 6)

HP 08748-60011 B748A-H26 ... ... $ 250.00
Mmmﬁw&m(wdm

HP ion/ Transmission .. . § 1,000.00
Test Kit, 5 Hz-200 MHz

HP BAOSA Vecior Voltmeter, 1-1000 MHz 450.00

HP 850204 Di Bri 650.00
mumuuz.um\mpm
HP 85021A Directional ...$ 1,000.00
0.01-18 GHz APCT test pord
HP 85021C Directional BAOQE. ..........o..cvcwesumsrmssensinsons § 1,000.00
0.01-18 GHz, Nif) test port
Transmission Test Set, 4-2euomz
Test Set, 300 kHz-3 GHz
HP s T D I . § 3,750.00
300 kHz-3 GHz, for HP B753A/B/C
HP 8753A Network Analyzer, 300 kHz-3GHZ .—......ooccoonverceeer... § 7,500.00
HP B756A Scalar y 2,500.
HP 5 1,200.00
26.5-40 GHz, for HP 8757 series
SIGNAL GENERATORS
FLUKE 6060A Synthesized Signal Gen.. .. .$ 2,500.00
0.1-1050 MHz, 10 Hz res., GPIB
FLUKE G0B0A/AN S $1,750.00
Gen., 10 kHz-520 MHz, 10 Hz res. GPIB
FLUKE 6062A Synthesized Signal Gen.., ... ermmsrnmes $ 5,000.00
01~z|ooNHz.10Hzma GPIB
GIGATRONICS 1018 .$4,500.00
Signal Gen., 50 MHz-18 GHz. 1 MHZ res.
GIGATRONICS 600/10-1 $ 2,500.00
Source, 10-18 GHz, 1 MHz res., GPIB
GIGATRONICS 600/8-12 Synthesized Sourcs, ... $ 2,500.00
6-12 GHz, 1 kHz res., GPIB
IGA Leveiled .$2,500.00
3 ..§ 3,750.00
Muttiplier, 26.5-40.0 & 50.0-75.0 H.zu.nums
GIGATRONICS 500/2-8 8 i .. $ 2,500.00
Sweep Gen., 2-8 GHz. 1 MHz res. .GPIB
HP 11720A Pulse Modulator, 2-18 GHz, 80 dB on/off ratio ... $450.00
HP 85100V F: Mult., .$3,750.00
IGISGH:hJSO-TﬁGHzMWd&n
0.5-512 MHz, AM, FM, var. mdonus&
HP 86408-002,003 Gen., $1,750.00
0.5-1024 MHz, AM, FM, rmlﬂpmrptot
HP BE56B-001 Synth. Signal Gen., .. ¥ ...$2,500.00
0.1-990 MHz, 10 Hz res., OCXO rel.
HP B&57, , 0.1-1040 MHZ, 10 Hz res, HPIB :S,EBD.DO
HP B-002 Gen., L ..$3,000.00
IAiSMM‘Il.FMJthmm wrass:m
HP B6E0C/BE603A-002 it ..$4,250.00
1-2600 MHz, FM / Phase Mod., wi
HP B672A Synthesi Generator, 2-18 GHz ...SGMDDG
HP B673G-004,008 Syrth. CW Signal ......ccooceoccovre $ 12,500.00
Generator, 2-26 GHx.»tad&nwlpul
HP 86848 Generator, , B .. $ 3,500.00
amesenz.m.wam,m
SWEEP GENERATORS
HP 8350A/83545A-002 Sweep Oscillator, ... $ 4,000.00
5.8-12.4 GHz, 70 dB step aftenuator
HP 83545A RF Plug-in, &9—1246!-!:.417mmd 51.?50.00
HP BE01A GeneratorSweeper, 0,1-110 MHz, +20 dBm levelied ... $ 400.
HP 8620C Sweep O:
HP 86222B-002 AF Plug-n, 10-2400 MHz,

HP BE235A-001,002 RF PlugHn, ........... T . § 600.00
1.7-4.3 GHz, +14 dBm levelled, 70 dB atten.
HP 86240C RF Plug-in, 3.6-8.6 GHz, +16 dBm levelled .. 700.00
HP B6241A-001 RF Plug-n, .. 300.00
32-656N:. +8 dBm levelled
BE62420-004,008 AF PN, J.oovcovvoeocecerscnns e § 300,00
5&9.0 GHz, +10 dBm levelled
HP 862500 RF Plug-in, 8.0-12.4 GHz. +10 dBm levelied .. 600.00
HP B6260A RAF Plug-in, 12.0-18.0 GHz, +10 dBm unlevelled .. 500.00
HP BE260A-HO4 RF Plug-in, 500.00

10.0-15.0 GHz, +10 dBm unievelied
HP B&290A AF Plug-in, zmauauz +7 dBm levelied ..
WAVETEK 862 Sweep Genera : .

1.0-4.0 GHz, markers, +12 dBm unhid.
WILTRON 6619A Sweep GENeralor, .................vvcrsiasicnsinne § 1,800.00

2-8 GHz, +10 dBm levelled

POWER METERS
ANRITSU MAT28 Power Sensor,
-20 1o 420 dBm, 0.01-18 GHz
ANRITSU MP-81B/ML-83A Power Meter, ...
75-110 GHz (WR10), -20 10 420 dBm
BOONTON 4200-01A,03/8-4A 2 Dual .......... e $ 1,500.00
Channel Microwatimeter, w/(2) 1 MHz-7 GHz. sensors
BOONTON 42B/41-48 Analog Power Meter, .

$ 375.00
with 1 MHz-12 GHz sensor
BOONTON 428/41-4E Analog Power Meter, $ 500.00
with 1 MHz-18 GHz sensor
GENERAL MICROWAVE 876/8240A ...\ coiororoeoerisiovisoirrams e $ 300.00
Power Meter & Sensar, 0.01-18 GHZ, -35 10 +10 dBm
HP 435B/84820 Power Meter, ............... e ® 1,800.00
010 +43 dBm, 100 kHz-4.2 GHz
HP 4358/8482H Power Meter, ........ $ 950.00
0.1-4200 MHz, -10 o +34 dBm
HP B477A Power Meter Calibrator, for HP 432 serfes . 500.00
HP K4BBA WR42 Thermistor Mount, ..... 350.00
18.0-26.5 GHz. for 432 series
P Q84864 e e $ 1,600.00
33.0-50.0 GHz, WR22, for 435/6/7/8
HP R486A WR28 Thermistor Mount, ... $ 350.00
26.5-40 GHz, for 432 series
HP RB4BEA WR28 Power Sensor, ... .. st B 10000
26.5-40 GHz, for HP 435/677/8
RF MILLIVOLTMETERS
BOONTON 92B-0pt.05 RF Millivolimater, ... $ 500.00
10 kHz-1.2 GHz, 75 Ohms scale
10 kH2-2 GHz, -77 to +23 dBm, GPIB
AMPLIFIERS, MISCELLANEOUS
AMPLIFIER RESEARCH 1W1000 .. sirassiieiicecs § 650,00
Ampiffier, 30 dB gain, 1-1000 MHz, 1 Wanomput
BOONTON 82AD-0pt.01A Modulation .......... .. $ 750.00

Meter, AM, FM, 10-1200 MHz, GF'IB

HP 415E SWR Meter ..

HP 465A Ampiifier, 20/40 08,
5 Hz-1 MHz, 1/2 Watt/50 Ohms

HP B447A Ampiifier, 20 dB, . S SO el rs | MVSSERTRSeAgL & (41 4 1 ]
0,1-400 MHz, 5 dB NF, 46 dBm output

HP BA4TE Amplifier, 226&0 1-1300 MHz, +13 dBm output

HP B447F Preamplifier / Power Amplifier, 0.1-1300 MHz .

HP asmammmmmm 150 kHz-1300 MHz ...

HP B901B-1,2,3
0.15-1300 MHz, rear input, OGXD edlo

HP B970A Noise Meter

HUGHES 1177H02F000 TWT ...
Amplifier, 4.0-8.0 GHz, lowmuﬂpul

MICROWAVE SEML.CORP. MC5112 .
Noise Source, 25.5 dB ENR, 1, 0-|QAGHz,N(mJ 428VDC

ROHDE & SCHWARTZ ESH2 .. $ 5,000.00
Test Receiver, 9 kHz-30 MHz

' COAXIAL & WAVEGUIDE

AMEHIGANNUGLEONBSM

Cavity Backed Spiral Anlmnn.LHC. 2-18 GHz. TNC(f) *“NEW*
AVANTEK AMT-400X2 WR28

Active Doubler, 13-20 GHz +10¢&nlr| +10 dBm out
CONTINENTAL MW. RAE28-K-M WR28 o T

K(m) Endfire Adapter
FXR/MICROLAB S3-02N Triple

Stub Tuner, 200-1000 MHz, 100 Watts max., N(m/A)
GA 874-LTL Constant

Trombone Line, 0-44 cm, DC-2 GHz

GR 800-O GR900 14mm Adapters
HP 11590A-001 Bias Network, 1.0-18.0 GHz. APC7 ..

§ 450.00
.. § 225,00
.. $125.00

$ 400.00
125.00
450,00

Step
0-70 dB, DC-26.5 GHz, 3.5mm

HP 33327L-006
Step Antenuator, 0-70 dB, DC-40 GHz. 2.9mm

HP 774D Dual Directional Coupler, 20 dB, 215-450 MHz ...

HP 7770 Dual Directional Coupler, 20 dB, 1.9-4.1 GHz

HP 7780-011 Dual Dir. Coupler, 20 dB, . J
100-2000 MHz, APC7 test port

HP 8431A 2-4 GHz Band Pass Filter, N(m/) ... -

HP 84708 Crystal Detector, 10 MHz- lBGHz.neg pol,

Detector, 10 MHz- IBGHzmg.pd

HP 84728 Low Barrier Schotti Dal e
10 MHz-18 GHz, neg.pol..

HP 8494A-001 Sanmultru o-n dB, DC-4 GHz, N{iA] ¥

HP 84848-002 Step Attenuator, 0-11 dB, DC-18 GHz, SMA(M s

HP 8494G-002 Programmable Step .. et
Attenuater, 0-11 0B, DC-4 GHz, SMA

HP 8495G-002 Step ..
Attenuator, 0-?0:!3 00-4 GHz, SMA
Attanuator, n-?oﬁ.oc 1B GHz, SMA

0-"0!1&00-106“2, SMNS:::

or, 18.0-26.5 GHz
HP K532A WR42 Frequency Meter, 18.0-26.5 GHz
HP KB70A WRA2 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,
HP R382A WR28 Direct Reading .
Anenuator, 0-50 dB, 26.5-40 GI

. TEK TM515 500-series 5-siot Traveller Power Module

HP R532A WR28 Frequency Meter, 26.5-40 GHz .......... 500.00
HP R752A WR28 Directional Coupler, 3 dB, 26.5-40 GHz . 450.00
HP R914B WR28 Moving Load, 26.5-40 GHz 300.00
HP V365A WR15 Isolator, 25 dB, 50-75 GHz . 900,
HP V752D WH15 Directional Coupler, 20 dB, 650,
HP XB70A WRS0 Slide Screw Tuner 150
HUGHES 45111H-2000 WR28 Isolator, 25 dB, 26,540 450.
HUGHES 457 12H-1000 WH22 Frequency Meter,

HUGHES 45721H-1000 WR28B Direct

Reading Atenuator, 0-50 dB, 2&540 GHz

HUGHES 45732H- 1200 WR22 LEVE] ........ooucoovsvuionsicnsiccsiacisisnieiis § 250.00
Set Attenuator, 0-25 dB, 33-50 GHz

HUGHES 45772H-1100 WR22 .. $ 400.00
Thermistor Mount, -20 10 +10 d‘:‘!m 33.50 GHz

HUGHES 45775H-1100 WR12 Th .. § 800.00
Mount, -20 to +10 dBm, 60-90 GHz

HUGHES 47316H-1111 WR10 i $ 600.00
Detector, 75-110 GHz. positive polari

HUGHES 47323H-1211 WR19 Flat . o .. $650.00
Broadband Detector, negative, ive, 40-80 GHz

HUGHES 47974H-1000 WR15 SPST SR Ry
PIN Swilch, 250 MHz speed, 60-62 GHz. rnspmse

KAY 4420 Step Attenuator, 0-101 dB, 75 ohms, BNC .. ; 100.00

MWA-COM 3-19-300/10 WR19 450,
Directional Coupler, 10 dB, 40-60 GHz

MIDWEST MICROWAVE 3537 DC $ 40.00

Biock. 0.1-12.4 GHz, SMA(m/) "NEW*
MINI-CIRCUITS ZFDC-20-4 ..
Directional Coupler, 19.5 uB 1- wou MHz. SMA(rj

MINI-CIRCUITS ZHL-42 Ampiifier, .. $ 400.00
30 B gain, 0.7-4.2 GHz, +28 0B,

INARDA 3000-SERIES Directional Couplers ...... 150.00

INARDA 3024 Bi-Directional Coupler, 20 dB, 4-8 g 300,

NARDA 3090-SERIES Precision High Directivity cmpm 225.00

NARDA 368BNM Coaxial High Power Load, ............
500 Watts, 2.0-18 GHz, N(m)

INARDA 369BNF High Power Termination, ...
175 Watts, 0.7-18 GHz, N{f)
0-180 deg /GHz, 1-5 GHz

NARDA 37538 Coaxal Phase Shifter, ...
0-556 deg./GHz, 3.5-12.4 GHz
Miniature Directional Couplers

NARDA 4245-10 Directional COUDIBN, ........voiiimisimimsion
10 dB, 4-12 GHz, SMA(!)

NARDA 4799 Level Set AHBNUBION, ...........covsorerssmsesressssmsessmssrissmasacs
0-15 dB, 4-18 GHz, SMA(T)

NARDA 5070-SERIES Precision ................cc.u..
Refleciometer Couplers

Attenualor,

OMNI-SPECTRA 2085-6010-00
Detector, 1-18 GHz, negative

PAMTECH KYG1014 WR42 Junction ...
Circulator, 18.0-26.5 GHz

Pﬂlﬂlv. SMMI‘M?

i sk e
SPACEK LABS DQ-1 WR22 Fiat
l':(e‘ow 33-50 GHz

A
9.0-13.25 GHz in/ 18.0-26.5 GHz ou
SPACEK LABS KA-3X Fi y T

Tipler,
8,83-13.33 GHz In/ 26.5-40.0 GHz out

TRANSCO 705C90100 Latching DPDT ...
Transfer Switch, DC-26.5 GHz, 28V

Shitter, 0-360 deg., MGH:

TRGVSBI WR‘G Frequency Meter, 50-756 GHz .

TRG WE51 WR10 Frequency Meter, 75-110 GHz ..

WAVELINE 100080 WR28

HPﬂm&ABEHTestSysinm. 1 kHz-150 MHz
HP 4935A-003 fest Set,

20 Hz- 11ukHz.blMypwu
HP 59401A HPIB Bus

generator,

TEK 1411R PAL Gen, ,w/SPG12 sync; ...
TSG11 color bars; TSG13 linearity

TEK 1411R PAL Test Gen.,
w/SPG12,TSG11,TSG13,

TEK 1411R PAL Test Gen.

w/SPG12.TSG11,7SG12,

TEK 147A NTSC Test Signal

with noisa test signal
TEK 148 PAL Insertion Test Signal Generator
TEK 521A PAL Ve

MISCELLANEOUS
PAR. 5206-95,98 Two-Phase a
Lock-in Amp., 2 Hz-100 kHz, GPIB
PAR. 5209 Lock-in Amp.,

0.5 Hz-120 kHz, 130 dB dynamic reserve
TEK TM5006 5000-series 6-slot
Power Module

Write in 79 on Reader Service Card.
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i;ylbbert!lmul

hough it's barely past

Thanksgiving as | write this, it

will be January by the time you

read this column, so Happy
New Year to all you gearheads out
there. Even if you didn't get that digi-
tal storage scope you've been lusting
after, 1999 is going to be a great year
for building robots.

Also, | didn't want to present yet
another version of Breadbot's figure-
eight test software (only this time in
PIC assembler). | want to actually
make Breadbot do something worth
doing, and that's going to take some
real work. Which left me in a
quandary: what should Breadbot do?

As any mobile robot builder will

mobile robots. In its current form,
Breadbot doesn't do this very well
because it doesn't have feedback to
tell it how straight it's steering or what
distance it has traveled. So, one goal
for the coming year is to explore ways
to make Breadbot and its descendants
go in straight lines.

This will require wheel encoder

FIGURE 1.
ROBOT
NAVIGATION

BETWEEN
TWO POINTS.

a: No-obstacle case is trivial

b: Obstacle case is much harder

Obstacle 2

Target

This month, | was going to show
how to use the DonTronics DT101
SIMMStick as a high-performance
brain for Breadbot, but | got to think-
ing about the New Year and what |
want to accomplish in robotics in
1999, and | decided to postpone the
actual brain transplant in favor of out-
lining some of those larger goals.

say, it should be, well, mobile. But
mobile in an interesting way.

Where am 1?

A robot's whole reason for being
is to autonomously go from point A to
point B, and it is this ability that ulti-
mately separates RC toys from true

sensors at @ minimum, but there are
many ways to solve the "where am |”
problem (beacons, GPS, inertial guid-
ance, and pattern recognition, to
mention a few). Most wheel encoders
are optical, but this month Il touch
on one new part that will give optical
encoders a real run for their money
(more on this later).

Just going from point A to point
B isn't all that interesting in and of
itself, though. When- there can be
obstacles in the path between A and
B, when the robot has to do obstacle

avoidance and navigation, things
become really interesting. The prob-
lem is so complex that even people
sometimes have problems solving it,
and very few amateur roboticists even
attempt it with their machines. Call it
hubris, but this year I'm going to give
it a shot.

Is there Software in that
Land?

Another area that | want to work
on is development tools. So far, I've
avoided the issue with the various
incarnations of Breadbot; PBASIC pro-
vided a convenient — if not exactly
high power — development environ-
ment, and that was that.

Now as I'm venturing into the
land of assembly language, | know
that, although | am comfortable with
assembly language, many of you out
there won't be. Assembly language,
for all its speed, is not the ideal lan-
guage to illustrate the general princi-
ples of Al programming; with the
availability of good compilers for
embedded processors, using a high-
level language such as C makes sense
for all programming but the lowest-
level I/0O.

I've used Forth and, while |
admire its lean, elegant style and
power, most people find Forth code
nearly impossible to read. C and its
offspring — like it or not — are what
the majority of folks are most com-
fortable programming in. C can be
pretty obtuse, too, of course, but
good programming practices can alle-
viate most of that.

Get Real Time

Another area that | want to inves-
ti?ate in the coming months is the use
of a Real Time Operating System
(RTOS) to simplify the task of writing
the code more complex robots will
require. Robots are inherently multi-
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FIGURE 2.
ROBOT PATH WITH
BUG 1 ALGORITHM.

tasking creatures since motion con-
trol, sensing, and planning must occur
simultaneously while the robot is in
motion. The idea is to incorporate
reflex actions that can be triggered by
certain conditions — say, bumping into
a wall — without having to explicitly
code every possible exception (which
would be mostly impossible in any
case).

There are hundreds of RTOS sys-
tems out there for every processor you
can imagine. Most are expensive, pro-
prietary systems that aren't of much
interest to amateur robot builders, but
there are a number of free systems
around. One I'm looking at is |C/OS
(pronounced "micro-see 0OS") by Jean
Labrosse. This is a portable, ROMable,
scalable, preemptive real-time, multi-
tasking kemel for microprocessors
and microcontrollers. The RTOS is
described in Labrosse's book ,C/OS

The Real-Time Kernel which also
includes a diskette with all the source
code. }C/OS manages up to 63 user
tasks, and its performance is compa-
rable with many commercially avail-
able kernels. Because |C/OS was
designed from the outset to. be as
processor-independent as possible, it's
written in C with an absolute mini-
mum of assembly language.
Altogether, it seems ideal for hacking
into a robot OS.

Labrosse has just published a new
book with a new version of |C/OS
called (of course) |C/OSI. | haven't
seen this book yet, but it's available
for $69.95 hard cover, with disk (560
pp, 8" x 10", ISBN 0-87930-543-6). |
think Il wait for the paperback ver-

sion. The latest version of the original
1C/0S source code — V1.11 —is avail-
able for free download from his web-
site (see sidebar).

There are other candidates. For
instance, there is an embedded ver-
sion of Linux — | CLinux — that might
fill the bill. The Linux/Microcontroller
project is a port of Linux 2.0 to sys-
tems without a Memory Management
Unit. There's even a version that runs
on the 3Com PalmPilot, which would
make a dandy robot controller. The
nice thing about this RTOS is that it’s
all published under the GNU Public
License, as are all the development
tools. That means they are free. |
haven't looked at this port yet, so [l
let yall know how it looks in coming
months. One thing for sure, though, is
this one won't run on a PIC.

Finally, this year | want to look
into networking processors together
to make sophisticated robots. There
are many network technologies to
choose from (12C, CAN-Bus, USB,
etc.), but | want to concentrate on the
network software architecture first. |
favar a publish/subscribe architecture
where any processor node that has
data to announce "publishes® it to the
network without explicitly addressing

it to any particular node, in turn, any
node that needs certain data will send
a "subscribe" notice to the network,
informing any nodes that publish that *
information. This makes for a robust,
easy-to-program system since neither
publisher nor subscriber nodes need
be aware of each other.

Bug Algorithms

What is the simplest possible
algorithm for a mobile robot to
autonomously navigate from a start-
ing point S to a target point T? If there
are no obstacles between S and T, the
obvious solution is for the robot to fol-
low the straight line segment con-
necting the two points. Even though
the robot may use position feedback
(say, from wheel shaft encoders), this
approach is fundamentally open loop
because no allowance is made for
obstacles.

A more interesting — and useful
— problem to solve, then, would allow
arbitrary obstacles to exist between S
and T. Because the mechanical ele-
ments needed for planar mobility are
well understood and can be consid-
ered "off-theshelf” items, the question
really boils down to "what are the sim-
plest sensing schemes and motion
control algorithms required to deal
with arbitrary obstacles between S
and T7*

For any robot navigating in a
domain with unknown obstacles, the
simplest sensor is the bumper contact
sensor. There are many electro-
mechanical possibilities for bumper
sensing. As proof of the utility of
bumpers, consider that every animal
in nature has some form of tactile col-
lision sense, even those animals that
possess incomparably more sophisti-
cated senses such as vision or sonar.
Some animals — insects in particular —
have almost no other sense than the
tactile sense. Assuming we can build

As al
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FIGURE 3.
ROBOT PATH WITH

BUG 2 ALGORITHM.

Qm on the obstade boundary at
which the distance to T is @ minimum;
R2 integrates the length of the obsta-
cle boundary starting at Hi; R3 inte-
grates the length of the boundary
starting at Qm. The smaller of the val-
ues in R2 and R3 determines which
direction to turn for the shortest
return path to Qm from Hi.

The Bug 1 algorithm will also
function if the robot knows the direc-
tion and range to T. By storing the
minimum distance Dm of the current
point instead of the absolute coordi-
nates, the robot can then compare its
current distance to T with that stored
in R1. Figure 2 shows the path a robot
programmed with the BUG 1 would
follow. The robot begins at S and

oes straight toward T until it hits the
irst obstacle at H1.
Arbitrarily, this FiGBgRE

BUG 2

Tty s

PATH IN

suitable bumpers, can we program a
robot "bug" using bumper sensors to
successfully negotiate unknown
obstacles?

In short, yes. Two simple algo-
rithms created over a decade ago by
Viadimir Lumelsky satisfy the obstacle
avoidance needs of a robot attempting
to travel from any initial position to any
target position regardless of the obsta-
cles in between. These algorithms are
called, appropriately enough, BUG 1
and BUG 2. If a path exists, these algo-
rithms will find it, and though the path
won't necessarily be optimum, it will
usually be good enough.

Assuming no prior knowledge of
the obstacles that might be in its way,
a robot with only bumpers for sensors
can deal with an obstacle only by run-
ning into it and then attempting to
skirt around it. Without knowledge of
the obstacle's shape or size, the robot
has no way of knowing which way to
turn is the "best," so an arbitrary direc-
tion to turn must be chosen.

To keep things simple, pick one
direction and stick with it. This pre-
ferred direction is called the "local
direction.” If the robot always turns
left when it bumps into an obstacle,

e

then it is using a "left
local direction" rule.
Where the robot first
hits an obstacle is X
designated a "hit

—_—— — = -

point" and where the

robot leaves the
obstacle to continue on toward the
target is called a "leave point." Now
that the terminology is out of the way,
let's look at the Bug algorithms.

BUG 1

1. From point Li-1 (with LO = S),
move toward T along the straight line
segment (S,T) until one of the follow-
ing happens:

(a) T is reached; flag success and
exit.

(b) An obstacle is encountgred
and a new hit point Hi is defined; go
to step 2.

2. Using the accepted local direc-
tion, follow the obstacle boundary. If
during this process T is reached, flag
success and exit. While traversing the
boundary, store the coordinates of the
current point Qm located the closest to
T. After traversing the whole boundary
(and returning to Hi), define a new

leave point Li=Qm and go to step 3.

3. If the straight line segment
between Li and T crosses the obstacle
at point Li, stop because the target is
completely enclosed by the obstacle
and is thus unreachable; flag failure
and exit. Otherwise, follow the short-
er path aleng the boundary back to Li,
set i=i+1, and go to step 1.

The Bug 1 algorithm should be
executed at every point along a con-
tinuous path. The procedure can be
implemented with only three regis-
ters: R1, R2, and R3 to store interme-
diate information between hit points.
When a new hit point is reached, all
three are reset to zero. R1 holds the
current X, Y coordinates of the point

robot is a left local direction robot,
which means that it turns left each
time it encounters an obstacle.
Following the BUG 1 algorithm, it cir-
cumnavigates Obstacle 1, all the while
keeping track of how far around the
perimeter it has come, how far it cur-
rently is from T, and how far it has
come from Qm, the most recent clos-
est point to T.

Once it reaches H1, it then com-
pares the total perimeter distance
with the distance travelled since the
point Qm (L1) is closest to T. In this
case, the shortest distance between
H1 to L1 is in the clockwise direction,
so the robot continues on its path
around the obstacle until it reaches
L1, then it makes another attempt to

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.

VISIT US ON THE WEB AT WWW.ABCTEST.COM

HP 54501 A 100MHZ DIGITIZING SCOPE $1300.00
HP 34201 D 300MHZ DIGITIZING SCOPE 3100000
HP S3201A 300MHZ DIGITIZING SCOPE $1000.00
HP S4200A SOMHZ SCOPEWAVEFORM ANALYZER  $700.00
HP 3312A 13MHZ FUNCTION GENERATOR $250.00
HP S3T0A 100MHZ UT 1. COUNTER $400.00
HP 3580(° LEVEL METER $750 00
HP £36A POWER METER W/O SENSOR&CABLE $500 .00
HF 3508 SWEFP OSCILLATOR MAINFRAME $2000.00
HP 3437A 3 SDIGIT SYSTEM VOLT METER $250.00
HP M55A DIGITAL MULTIMETER $25000
HP 3450A DIGITAL MULTIMETER $400 00
HF 3330C SYNTHESIZER'LEVEL GENERATOR $800.00
HP 3325A SYNTHESIZERFUNCTION GENERATOR  $1000.00
HP $335A 200MHZ COUNTER $600 .00
HE 8165A PROGRAMMABLE SIGNAL SOURCE $1100.00

HP RSSAB/IR] 100K-1 S00MHZ
HP 85508/183 10MHZ-21GE

ECTRUM ANALYZER $100000
ECTRUM ANALYZER $3000.00

HP ITH0A 1XMHZ OSCTLLOSCOPE $250.00
HP 60344 60VDC-10A POWER SUPPLY $750.00
HP 62698 40VDC-50A POWER SUPPLY $600.00
HP 6553A 40VDC-12.5A, POWER SUPPLY OFT.J01 $1200.00
HP 66324 20VDC-5A POWER SUPPLY $500.00
HP 0643A 45VDC-4.3A POWER SUFPLY OPT JO3 $730.00

HP 49354 TRANS IMPAIRMENT TEST SET $900.00
HP 5006A SIGNITURE ANALYZ $15000
HP 866028 IMHZ-1300MHZ RF PLLU $400.00
EIP 575 MICROWAVYE COUNTER $1500.00
FLUKE 95 SOMHZ SCOPEMETER $550.00
LECROY 7200 400MHZ O-SCOPE $1000,00
TEK 475 200MHZ O-SCOPE $500 00
TEK 465 100MHZ O-SCOPE $400.00
496P 1KHZ- | 8GHZ SPEC. ANALYZER $3500.00

TEK 1240 LOGIC ANALYZER $750.00
TEK TIDS320 100MHZ DIGITAL O-SCOPE §1400.00
TEK 11401 A S00MHZ PROG 0-SCOPE FRAME  $750.00
TER 7854 400MHZ OSCILLOSCOPE FRAME $500.00
TEK 7904 4A00MHZ OSCILLOSCOPE FRAME $250.00
TEK 7A26 200MHZ VERTICAL PLUG $75.00
EK TA24 00MHZ VERTICAL PLUG $150.00

EK 7880 400MHZ TIME BASI £75.00
'EK TB92A SOOMHZ DUAL TIME BASE $125.00
TEK 7512 SAMPLING PLUG $250.00
TEK TLI4 10KHZ-1 8GHZ SPEC. ANALYZER  $1000.00
TEK AMS03 CURRENT PROBE AMPLIFER $250.00

WAVETEK 145 20MHZ PULSEFUNCTION GEN. 540000
WAVETEK I182A 4MHZ FUNCTION GEN $150.00
WAVETEK 955 7.5-12.4GHZ MICROSOURCE  §1100.00

38 January 1999/Nuts & Volts Magazine

Write in 66 on Reader Service Card.

« 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.

5 GOOD REASONS TO BUY OUR FAR SUPERIOR PRODUCT
% PRICE

% EFFICIENT SALES AND SERVICE

* WESPECIALIZEIN 5, 10 LOT PRICING

% ALLFUNCTIONS [COMPATIBLE WITH ALL MAJOR BRANDS)

* 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

P.0. BOX 8180 « BARTLETT,IL 60103-B180 - 847-584-2099

Write in 67 on Reader Service Card.



go straight toward T.

If obstacle 2 were not in the way,
it would be home free, but it collides
with the second obstacle at H2 and
the whole process repeats. In this
case, however, once the robot has cir-
cumnavigated the obstacle perimeter,
the shorter distance from H2 to L2 is
in the counterclockwise direction, so
the robot turns around to go that
way. Once at L2, it again resumes a
straight line path toward T, which it
will reach with no further difficulty.

In the worst case, the robot will
have to travel 1.5 times the perimeter
of each obstacle before resuming its
travel toward the target point. This
may seem wasteful, but BUG 1
assumes no prior knowledge about
the obstacles that might be encoun-
tered. BUG 1 could work very well in
conjunction with a separate algorithm
that creates an occupancy grid map of
the environment so that the next time
a particular obstacle is encountered, a
more efficient route around it can be
picked (but that'’s a topic for another
column).

A less conservative algorithm
would not require a complete circum-
navigation of every obstacle. For sim-
ple, mostly convex obstacles, BUG 2
can usually produce more efficient
paths than BUG 1 (see Figure 3).

BUG 2

1. From point Li-1 (with LO = §),
move toward T along the straight line
segment (S,T) until one of the follow-
ing happens:

(a) T is reached; flag success and
exit.

(b) An obstacle is encountered
and a new hit point Hi is defined; go
to step 2.

2. Using the accepted local direc-
tionl, follow the obstacle boundary
until:

(a) T is reached; flag success and
exit.

(b) The robot crosses line seg-
ment (S,T) at Qm where the distance
Dq from Qm to T is less than the dis-
tance from Hi to T, and the line seg-
ment (Qm,T) does not cross the cur-
rent obstacle at the point Qm. Define
leave point Li=Qm, set i=i+1, and go
to step 1.

(c) The robot completes the
boundary traversal and returns to Hi
without havin? defined the next leave
point Li; flag failure and exit because

the obstacle boundary completely
encloses T.

Again, I've arbitrarily chosen a left
local direction for the robot. Notice
how much shorter the path is for the
robot when it encounters the first
obstacle at H1. Even a right local
direction robot, which would follow
the perimeter of obstacle 1 in a coun-
terclockwise direction, would still have
a shorter total path than the BUG 1
atgorithm could produce. With the
second obstacle, it's a toss-up which
direction would be better, but either
would still be shorter than the BUG 1
path.

Both the BUG 1 and BUG 2 algo-
rithms are guaranteed to find a path if
one exists, though it's important to
remember that the path may be quite
long. Bug 2 is a bit less conservative
than Bug 1 and will often give shorter
total paths, but note that Bug 2 is
especially poor at handling mazes (see
Figure 3b). Both algorithms are at
their best when dealing with simple
convex obstacles. Both algorithms put
a premium on the robot knowing
where it is and how far it has come, so
accurate odometry and straightline
motion control are essential.

What's all this Navigation
stuff?

This takes us right to the leading
edge of robotics and beyond. Rather
than attempt to formulate some all-
inclusive (and impractical) definition
of the autonomous navigation prob-
lem, I'll break it down into a hierarchy
of subproblems (see Figure 4).

There is no one "navigation prob-
lem" just as there is no one "problem
of driving to LA." For a robot driving
to Los Angeles, there are a variety of
problems to be overcome in different
phases and at different scales.

In order for a robot to find its way
from a start position to a target posi-
tion, it must plan the path to take and
it does this by using a software agent
called a Path Planner. If the robot
starts in Seattle, the path plan it
would use to get to LA could be "drive
south on Interstate 5 until you get to
LA." Driving from Boston, the plan
would be slightly more complicated:
"Go west on 190 until you reach
Seattle; at Seattle go south on I5 until
you reach LA."

These are both examples of glob-

-+—— Feedback

Planner

- Nwlgalorj':[ Pilot ﬁController

FIGURE 4.
ROBOT CONTROL

HIERARCHY.

Commands ——»

Robot

al path planning. By global, | don't
mean paths must be a thousand miles
long to qualify, but that the Planner
agent is concerned only with the "big
picture." Details about freeway
entrances and exits, traffic signals,
detours, and scenery along the way
are not the concern of Planner.

The path plan itself must be exe-
cuted by a Navigator Agent. The
Navigator is responsible for two
things. The first is translating the
vague path plans Planner cooks up
into detailed itineraries. I'll get to the
second of the Navigator's duties later.

To translate Planner's plans into
viable itineraries, Navigator must be
able to do some planning of its own,
though of a more local nature. Local
plans deal-with the immediately per-
ceivable environment and unfold
sequentially.

How far is LA?

Our Bostonian robot on the road
to LA would have a local planning
area as far as it could see, which
might be as little as half a block in
downtown Boston, or as much as 20
miles to the horizon in South Dakota.
A robot exploring the asteroid belt
would still be doing local path plan-
ning as long as those paths remain
within the range of its radar, the limits
of its perception. Local planning for a
robot with nothing but bumpers for
sensors (as with the Lumelsky Bugs)
would operate within the area defined

by the reach of those bumpers.

Navigator decomposes the global
path plan into a series of local path
plans. Navigator would translate the
Seattle/LA drive into something like
"drive one mile west on Northgate
Way, turn right at the southbound 15
entrance, merge into traffic, drive
south; every 350 miles or so stop to
gas up and charge batteries, until you
reach LA."

Navigator will turn this itinerary
over to another agent called Pilot to
do the actual driving. Pilot is responsi-
ble for generating and executing
point-to-point trajectories, for local
obstacle avoidance, and for sensing
"free space” (that is the safe zone for
the robot to move within). The
Navigator's itinerary is still a fairly gen-
eral plan, reflecting perhaps that our
robot has never been further south
than Portland, but it's enough for Pilot
to do its job.

Pilot assumes the robot is ideal,
that it accepts drive and steer com-
mands, and returns position and
heading without error. Real robots
come in a variety of mechanical con-
figurations, so a lowerlevel agent is
needed to translate Pilot's universal
robot commands into the actual actu-
ator velocities and positions. This
agent is known as Controller.
Controller isolates the rest of the com-
mand chain from the specific details
of making the robot perform as com-
manded. Pilot gives commands and
Controller makes it so. Controller is in

NA
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charge of the robot’s actions all of the
time. Unless something goes wrong.

Suppose down around Portland
the robot's path on I5 is blocked. It
could be from construction or a
stalled vehicle in its lane, in which
case, a lane or two may still be open,
or it could be the whole highway is
closed because of a landslide. In any
case, Controller will report sensor
readings deviating from acceptable
limits as set by Pilot. It is the job of
Pilot to either try to find a way around
the obstacle, or to report to Navigator
that it can't perform the itinerary as
requested. If Pilot is able to shift lanes
on its own, then all is well. But if the
obstacle is more extensive (the land-
slide), then Pilot will report failure to
Navigator.

At this point, Navigator must
adjust its itinerary. Navigator might be
able to choose another route visible
locally, perhaps following detour
signs. This is the second capability
Navigator should have, that of map-
ping its surroundings, determining
position, and recognizing features of
interest. Of all robotics Al topics, this
is the most difficult and in need of the
most research because this is where
idealized planning collides with the
real world.

Supposing Navigator fails to find
an alternate local route, then
Navigator must, in turn, report failure
to Planner. Planner would then create
a new global path plan that takes the
new obstadle into consideration (per-
haps it would divert to 1405).

The Chain of Command

At each level in the hierarchy
from Planner to Navigator to Pilot to
Controller, commands from the agent
above and status information from
the agent below control the behavior
of that particular agent. There are
many fine algorithms available to
implement Planner, as well as Pilot
and Controller.

The BUG 1 and BUG 2 algorithms
address the purely local problem of
obstacle avoidance; they are therefore
properly Pilotlevel algorithms. The

Vdd

general autonomous
navigation problem
involves issues of sen-
sor processing, local
path planning, position
resolution, and error

MLX90217

recovery, which are all
the domain of
Navigator.

Navigator is the

tough nut to crack. Creating software
that can perform all the functions
required of the Navigator agent is an
on-going research problem in universi-
ties around the world. My goal for this
year is to demonstrate some of the
simpler algorithms already out there.

Another Turn of the Wheel

Okay, I'm just about out of space,
but | promised | would talk about an
-alternative to optical encoders. The
“part of the month” is the Melexis
MLX90217, a Hall-Effect gear tooth
Sensor (Figures 5 and 6).

The MLX90217 is a digital output
gear tooth position sensor designed
for automotive camshaft sensing, as
well as sensing gear teeth. It's
designed to be used with a bias mag-
net as shown in Figure 6 with the
south pole facing the back of the sen-
sor (if you put the magnet the other

FIGURE 5.

GEAR TOOTH SENSOR.

HALL-EFFECT

FIGURE 6.
HALL-EFFECT GEAR

TOOTH SENSOR.

Flux concentration,
Tooth position

=

Flux concentration,
Valley position

way, the part goes into a.special test
mode).

The nifty thing about this part is
that it has an on-chip 10-bit A/D con-
verter and logic that acts as a digital
sample and hold. A separate four-bit
converter provides a fixed amount of
hysteresis. The output will turn ON
after the magnetic flux has reached its
peak and has decreased by the
amount equal to the hysteresis; like-
wise, the output will turn OFF after the
flux has reached a minimum and
increased by the hysteresis amount.
This makes for a nice, clean signal
even when individual gear tooth pro-
files are worn, a sort of Schmitt
Trigger for magnetic flux.

This baby comes in a three-pin,
TO-92-size package (a bit slimmer,
actually), and will run from a wide volt-
age supply range, 3.5 to 24V. At 12V,
it draws 3 mA. The bandwidth of the
chip is 15 KHz. How would you use

this chip? Well, the output gear on
one popular Dayton gear motdr is a
67-tooth steel gear. There's plenty of
space inside the metal gear box to put
a couple of these sensors, along with
their bias magnets and, with a little
logic or software, they would provide
67 x 4 = 268 counts per revolution,
along with direction information. This
would be a very rugged setup, one |
intend to try soon. The MLX90217 is
$5.13 each in 10 pc. quantities, and
$2.33 each in 100 pc. quantities,
three weeks ARO from the factory.

Next Time

Il get back to that promised
SIMMStick brain transplant, try out
simple encoders for Breadbot's
wheels, and review a new robot kit.
Until then, keep your soldering irons
warm. This is going to be a heckuva
year. NV

-
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i ROOM GUARDIAN™ ALARM

The Room Guardian™ Alarm features advanced microprocessor con-

trolled circuitry to protect your home or office. This unitis able 1o detect

intruders using Passive Infrared Mation (PIR) detection and Infrasonic

forced entry detection. The PIR sensor has a 30 foot, 360° range. Tha

infrasonic sensar detects shock waves produced by an intruder break-

ing @ window or forcing entry thorough a door, etc, When the unit

detects an intruder, it activates its loud (100-decibel) bullt in alarm for

30 seconds. The unit is armed*by a handheid (keychain) infrared

mnmn control. The remote has approximately a 30 ft. range of

operation. Inaddition, a 4 position dip switch on the remote and a 4 pasition dip switch in the alarm can
e used 1o creata a custom “electronic address” for your unit (there are 16 combinations possible). There

Twuimn]amerabwumnlmwﬁhawmun VE
KL-120 lens. These are small 1 516" x 1 1/8"

......I......l......................"...............
MINI TV CAMERA AND LENS
!maqel PCA Model TVX04 TV cameras that

for hookup. Wedo

knuw that the board was designed o operale

from 12VDC, however except for that tact we have no schematics, hookup info, of
data on these. Units are brand new and come packed with the lens in a box. Note
that the lens was not designed to attach to the board but it was designed to go into
some case that the board mounted to. Very high quality items-not rejects or used.
Ityou can figure them out you'll save a bundle! The lens alone is worth mare than
our price for the sat.

ALSO OFFER OVEF
150DIFFERENT
ELECTRONICKITS,

PO Box 5408

\\_Scottsdale, AZ 85261

_‘ http:/fwww.goldmine-elec.com

are three indicator LEDS on the top of the unit: The Yellow LED indicates low battery/test mode, the Red (9913 $21.95ea. or 5for$89.00
LED Indicates arm/disarm status, and the Green LED indicates AC power. This unit operates froma SVDC = - - - NOTE: AllT : | e 2.31.99
Ko a1ttt G o v 111 || S KODAK GIANT IR FILTER e o
" " Brand new In rotail th complete insl 15 Type 87C by Kodak Wratten gelatin filter is 75mm square and black in e I . s [ “nll]- 3 o) S ITAl
09884 STedsea. Sale $8.05 ea. ‘ s e sl |0 Phone Orders Call:  800-445-0697
= = 2T e making large IR illuminators. IR light sources, IR vision applications or Fax Your Orders to: (602) 661-8259
g ULTRA HEAVY DUTY BUHLER MOTOR : :

etc. New in foll sealed Kodak envelopes.

_G9935  $3.49ea. 10 for $32.00
LTE-2872 JUMBO HIGH OUTPUT
INFRARED (IR) LED

T13/4 jumbo water clear case IR LED features a narrow 16° viewing angle and

S [Mis heavy duty high torque motor can power alarge robot platform. lisbody |

f sizeisabout 35/8° L X 17/8" Dia. witha 7/32" Dia. shaft. The shaft protrudes | s
1 1/8” on one end and it protrudas 38" on the other end. Rated for 24VDC, | '
however it works fine on 12VDC. Prime Buhler quality - made in Germany. |
Part #147-0070-01. Brand new! Warth many times our blowout price

For a Free Catalog Call: (602) 451-7454
Foreign catalog requesi: send $5.00
Minimum Order: ?10 (plus min. 55 Shipping and Handling). Wa accept Masfurt.‘.a.rd

Visa and personal checks, however, we cannot acce checks on
_outside Ihg us. Minlmum Emign Order Amount: sfo relus 2 mlnlmum 510 S&H

(9934 $6.95 ea. high {(12mWisr) output. Wavelangth is 840mm. VI typical s 1.2V@20ma.
. e i Great for IR projects where you need 2 small diameter intense IR energy HEAVY.DUTY DC AIR P'UMP
HEA UTY VY DUTY Wl source. Prims, first quality units with long lsads. s e e
R ria [ MOTOR WItH 68312  5/41.00 100/$18.00 1,000/$150.00 | #70100012. These re about 4 12- L X 3 W back
» TACH DISK TACH DISK "OMRON MAG STRIPE CARD READER | enclosed case alr pump. The outlat fitting has a removable

protective cap and Is designed for 1/4” dia. hoses. Oper-
ales from about 12VDC up to 30VDC but is designed f
24VDC. Very nice precision made unit. Brand new Prime!

G9927  $895ea. . .
BOURNS 10 TURN PRECISION 5K POT
Linear taper type 35405-1-502 features 5K resistance and linearity of
+0.25%. Has standard 3/8” bushing and panel mounting nut. Shaft is 172"
Tong and 1/4" diameter. Prime Bourms quaiity.

®
69836  $3.95ea. -
0000000000000000000000000000000000000000000000°

This Is similiar to the 69933
motar however ithas a body
length of 3 5/8°L X 1172
ia and & 316" Dia. "D" shaft aboul 1/2"L.
erates from 6VDC up to 24VDC. This motor |

| Heavy duty motor with opti-
cal speed tach disk features a
1 1/4" long 316" Dia. shaft.
Overall body size Is about 4" L X 1 1/2° Dia. with a
2 5/16" Dia. optical encoding unil attached (o one |
enn QOperates from 6VDC up to 24VDC. New made | has a smaller optical encoder disk compartment |
e by SHINANO KENSHI Co LTD of JAPAN. Model | and therefore Is more compact than the 69933 |
@ DX038-018. Has 4 wires for the optical encoder | motor. Has 4 wires for the tach encoder and of

. and 2 wires for the molor, w coursa 2 wires for the motor. #

® 50933 $3.95ea. (69932 $4.25ea.
0200000008006 0GGOIGRTIRGRIRECD
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Brand new cradit card reader by OMRON
type 3G4YR-HSR4.01. These are only 4" L
X 11416 X 1 1/8". We have no info/
schamatics excapl thal we do know they
operate on SVOC and have 2 5 lead ribbon
cable connecled to the circuit board. Check

y the Mov. fssue of Nuts and Volts for an

> interesting article about interfacing a mag-

netic stripe reader (hnwewr it was not an OMRON). Prime, but no data!

69937

=8

Write in 69 on Reader Service Card.



Lowest Dealer Price Available

Refurb. Panasonic 145
Panasonic 175

Regal w/Remote
BC4535 86 Channel

Oak Sigma 99 Channel
75 Channel Converter
Zenith ST1600 w/Remote

5+ 10+ 20+
$45 $40 §35
$70 $68 $65
$38 $35 $30
$30 $28 $25
$45 $40 835
$18 $18 $18
$75 $70 $65

Call us today to satisfy all your cable equipment needs!

SAM’S ELECTRONICS
1I-405-631-1856

All Cable Equipment is unmodified.

HAM GEAR

FOR SALE

WANTED: ROCKWELL-Collins HF-80
equipment, 851S-1, 237B-3 log periodic,
Collins literature. Jim Stitzinger 805-259-
?011. 805-259-3830 (fax), bfl-ffs@smart
ink.net

HAM EQUIPMENT repair or overhaul
Collins, Drake, Swan, Astro, Yaesu,
Kenwood, elc. 20 years experience with
former Slep Electronics Co. Same excel-
lent service, same reasonable rates, sat-
isfaction guaranteed. Brooks Electronics,
828-349-3503. E-Mail: rwbrooks@
dnet.net

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

CELLWAVE 4 channel cavity, ferrite
transmitter combiners. 870MHz combin-
ers will tune down to 860MHz. Cellwave
model no. 505980. Dimensions:
13x18x13 inches. Weight: 50 Ibs. $300.
Cellwave power monitor ZRB101 with
DSG-2 sensor $150. Test Equipment,
1412 S. Central Park Ave. #D, Anaheim,
géﬂ 32302 714-778-5151. Fax 714-778-
1

LML RADIO UHF GRMS repeater 15W
programmable 256 channels $120. 2
meter mobile amp 60 watt $30, Harris HF
receiver $150. Free catalog 909-873-
1319. Fax on demand 24 hr. 909-820-
1885. Web catalog Http./members.aol.
com/hrh6 Write 424 E. Shamrock, Rialto,
CA 92376.

NEW PRODUCTS FROM S & S:
UPGRADE YOUR OLD RIGS! Digital
dial (counter) has 10Hz resolution HF,
100Hz VHF and lreguency range 50KHz
fo 230MHz; kit $99.95; assembled
$149.95, NEW Digital VFO with 1Hz res-
olution to 54MHz; kit $169.95; assem-
bled $219.85. S&H $7 (Continental US).
GUARANTEED TO WORK. For info send
SASE. Call/write to order: S & S
Enginser'mg. 14102 Brown Rd.,
Smithsburg, MD 21783. 301-416-0661,
E-Mail: 3SAD@aol.com or see
http://www.xmetric.com/sseng

KB6KQ ANTENNAS: Antennas for 10M,
6M, 2M, 222 & 432 MHz. Mobll, base and
CC & R applications. Need custom mast-
ing? Call Norm at 702-885-7885.

POWER SUPPLIES Pyramid, simply the
best durable power supply on the market
for value!l Ideal for radio use, amps, or
bench work. 13.8 VDC from 3 amps to 52
amps available with surge protection.
Some models available with cigarette
plug socket. Factory packed in retail dis-
play boxes. All come factory new with
one year warranty, Lowest prices on any
quan’aga Wholesale/distributors  wel-
come. Gentry Communications 507-332-

KK4JK NEEDS to sell Ten-Tec, Mini D
transceiver. Not used after factory refur-
bish. Paid $800, sell for $475. Wife ill.
B803-534-6868.

HAM GEAR

WANTED

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

CB — SCANNERS

SALES, SERVICE: CB equipment,
radios, modifications, power mice, echo-
reverb boxes, kits, meters, filters, anten-
nas, noise foys, mounts, hard-to-find
tems. Partial list $1, complete list $4.
D&R Electronics, 10 Park St
Thomaston, CT 06787. 860-283-9492.

ULTIMATE MODIFICATION BIBLE.
Mind boggling is the only way to describe
this 220 page book. Modification of CBs,
channels, power, sliders, talk back and
more. 10 meter radios, HAM RADIO,
scanners, toys, meters, and more. Only
$29.95 + $3.25 shipping. Phone orders
1-800-256-9895 (MC-Disc-Visa) No
CODs.

“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, ete. Freq.
expansion, VFO, clarifier unlock, VOX,
Roger Beep, anti-theft device, receive
preamp, more. Only $21.95, plus $5 S/H
($7 to Canada). CRB Research, Box 56,
Commack, NY 11725. NYS res. add
$2.22 tax. Visa/MC orders call: 516-543-
9169.

Digital Storage

Oscilloscopes

From §
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

ALALA AN A 7
PR f\
al n
Lt
Ly

Spectrum

'_,_J

ATC proudly announces the addition of Pico
Technology Ltd. products to our product line.
Pico is based in Britain and offers a variety of
data logging and virtual instrument modules,

O-Scope Ip (ST 50KHz)..............$189
0-Scope Il (DT 500KHz)....
ADC-100 (DT 12bit 50KHz)........ $449
ADC-200/20 (DT 10MHz)....
ADC-200/50 (DT 25MHz)..... CALL
Loggens 122 ch. (8-16 bit) from $99

Shipping UPS $7.50 grnd, $11.50 2 day)

O-Scope II
in DOS

$189?

E N

800-980-9806
Allison Technology Corporation
2006 Finney Valley Rd., Rosenburg, TX 77471
Fax. 281-239-8006 Technical: 281-239-8500
E-Mail: atc@accesstomm.net

http//www.atcweb.com

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

* Triggering, Decimation

« Transfer Functions, Coherence

« Time Series, Spectrum Phase,
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. 85, NT, or Win. 3.1 + Win.32s
= Mouse and Math coprocessor

* 16 bit sound card

TR WL Pioneer Hill Software
PHS 24460 Mason Rd
A B AN Poulsbo, WA 98370

a subsidiary of Sound Technology, Inc.

Priced from $299

(U.S. sales only — not for export/resale)

DOWNLOAD FREE 30 DAY

www.spectraplus.com

S
ERS spectra Plus

TRIAL!

Sales: (360) 697-3472

Fax: (360) 697-7717

e-mail: pioneer@telebyte.com

Write In 35 on Reader Service Card.
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SCANNING USA: monthly magazine
100% scanning. All the news and prod-
uct reviews from the writers you trust.
Get more from your scanner.
Subscriptions $24.95, samples $3. Call
1-800-651-0922 your Visa or
MasterCard, or write 2054 Hawthorne,
Joliet, IL 60435

CB RADIO EQUIPMENT: Selling all
kinds of equipment! For details E-Mail:
rushead1@juno.com

KONNEX DISTRIBUTING. Call 1-888-

777-7874. PO Box 451372, Los Angeles,

CA 90045. CBs, antennas, meters, tran-

zi;tors Best prices. Credit card accept-
8.

ANTTRON 101 CB 10 METER base sta-
tion antenna with isolation network, no
bleedover, no splatter, no TVI tuning
sleeve technology 3 piece fiberglass
$69.99. Twin-Tronics, Inc. PQ Box
2571, Youngstown, OH 44507-0571.
Send $1 for literature, refundable. Ph
330-788-9693. Fax 330-788-7709.

CB MODIFICATIONS! Frequencies,
books, kits, high-performance acces-
sories, plans, repairs, amplifiers, 10-
meter conversions. The best since
1976! Catalog $3. CBCI, Box 1898NV,
Monterey, CA 93942. www.cbcintl.com

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

SUPERSTAR, GALAXY, Mirage,
Uniden, Cobra, microphones, power
supplies, scanners hard-to-find products,
picture price sheets. $1 to cover postage
(REFUNDABLE). Galaxy, Box 1202,
Akron, OH 44309. Over 10 yrs. in busi-
ness.

Happy New Year!

OCEAN STATE ELECTRONICS

CALL, WRITE OR FAX FOR OUR FREE 104 PAGE CATALOG 1-800-866-6626

Step back into the past and build a Vintage tube type receiver or transmitter. Each kit
comes with all the necessary components to get you on the air vintage radio style. A great
opportunity to learn to build, troubleshoot and operate vintage tube type equipment,

VERNIER DIALS

1-1/2" Diamater 0-10 Marking . $11.85
112" m-uwmoo Marking Slz I!-

THE CAKEPANION RECEIVER KIT

* Recewes Am. SSB, and CW

a3 @ oid lashioned regenaralive receivers (Cods sokd below)
+ Smooth Vernier Dial Turing {No Logging Scale)
= J et frord snd isolates the snlenna and adds RF gain
* Sold frequency stability
* Ulira sensitive reception
* Hi Fi qualty audio imo B ohms. Enough 16 dive a small
speaker (nof included)
+ Headphone Jack
= Audo chpper circuil efimmates key clicks and heavy static
= Solid stale power supply.
+ Camgpinte punched and diilled chasss
(tuning caps and solder lugs are pre-instalied)
= Well written detailed assembly instructions
inchude color piclomis. !nhnnimhhd
* Assembly lime approx.
Mmrwmxrnugxrm + Weight npprox 5 bs

2 TUBES GENERAL COVERAGE REGEN

+ Continuous coverage 500 KC . 10MHz using pre-wound phig in cods

QRP CW TRANSMITTER KIT
2 TUBES, 3 BANDS

{sold below)
* Crystal Control
+ & Waits Output into 50 OHMS
* Single Artenna operation with buil in TH Switch
* LED Output Power Indicatos
* Cathode Keying Cirout
* Soid Stale Power
* Tube Line Up 6C4 Crysial OSC. 6AQ5 Final
* Complete with Pre Wound 80 Meter Coll Included
Compilete Instruction and Color Pictonals.
Use with any Raceiver or Transcedver
*+ Includes 2 Crystals for B0 Meters — 3.64MHz & 3 70MHz
* Complete Punched and Drilled Chassis
* Measures 3°W x 8D Weight approx. § bs.
+ Assambly lime appeox. 6 hours
BE UNIQUE! GO GRP VINTAGE RADIO STYLE!

+ 3 Band CW Caverage — 160. B0. 40. meters using prewound piug in coils

VERNIER DRIVE

Amarican mada 8.1 vemier drive. Has dual
plate mounting flange with two tapped holes:
{256 hor dial mounting Input & output mate
with 1/4" ghah

$9.95

SIGNETICS NE602AN
Balancod Muer/OSC. Popuiar G amang
axperimanters for bullding DC and supar
hef receivers

$2.49
MINI-CIRCUITS SBL-1
DIODE RING MIXER

Double Balance Mocer
LOMF — 1-500 Mz
RF DC — 500 MHz

$7.95

OTHER MINI-CIRCUIT PRODUCTS IN STOCK

AM RADIO
RECEIVER on a CHIP
(TYPE ZN414)

In & tiny (TO-82) iransistor size case, & ten
transistor tuned AF crcuit that requires no
setup or alignment. Nearly a complete cir

curt. add batlery (11 to 1.6 volls), tumng
coil and capacitor and crysial sarphone.
Dats sheats with crcuit axamples included

Build your own keyboard and lsam how to scan keyboard and displry. No
previous comguter knowledge required. Simple easy 1o understand instruc
tion teaches you o wrie in machine language. Upon completion of this course
you wil be proficisnt i compuler tlechnalogy
= Uses the 8085 Micraprocessar
= Uses the 2816 E’PROM, slectically
#msable programmable ROM
Usas the 8156C, 2048 Bit static MOS AAM
with O ports and timer
* Memory sxpandable option
* Buill in 5V power supply
* 28 hey keyboard
* Complete with lesson manusi

instructions and experiments

All this for only........oceviummminsnnne

$79.95

Ocean State Electronics

Ran ne; Descrppon Lo ZN414 .......coccuee $7.95
Asssu?%.; :Emevem STATION. THE CAKEPANION RECEIVER CPCWS 2 Tube Transmiter $100.95
WA LY WITH DUR CPCW-5 TUBE TRANSMITTER CPC-160 160 Muter Corl $9.05 | "
—— —— ey iy Gy e FERRITE “LOOP-STIK" ANTENNA
jDatlc,  Oesorpdion CPC-40 40 Meter Coil §7.05 . Hard 1o find Loop-Stik Antenna
CPR1 2 Tube Receiver Ki $119.95 CY1812 160 Metar Crystal 1 812MHz $0.65 NOW IN STOCK!
CPRE Broadcast Band Coll S00KHz-1800KHz ~ $14.95 CYa560 80 Meter Crystal 3 560MHz $9.65 For radi recawars
CPRS0 80 Meter Con’t N 7 Mt so0s ST NP e e
et
CPRA e e Uik Ol 4 OO 1O $175 OTHER CRYSTAL FREQUENCIES IN STOCK PLEASE INOUIRE m::::s 12" D h’:ﬂlg tl.)o;% e
n mounting L8y
DIGITAL LCR METER — ALSO MEASURES DELUX | SIGNAL INJECTOR/
VOLTS, AMPS & FREQUENCY CODE KEY TRACER DTG 1 COIL EORMS
1abte This b bom
DELAS0 0L TS I S S |runh|1mum et e 8 Wmiorisy el o
mm!wndmmmmm beanng pvots. Dasi arator Usa H o check out an am Wind your own cols with these
40 meg ohms. for hard usage. 316 pifier. stage by stage Also tests in cod forms. Mada from Grade XX
DCV lo 1000 V. ACV 1o 750V plated contacts AM!miFmdFll’sl-qu;‘Asl mmﬁmﬂmm
e MHz rECHIVer you can ! where 3 A
I ml‘m hh this Instrumand $16.95 &hcmypin ki, Wl Vet measure 1 1/4” Dia. by 2 1/4"H
i and receive simulanscusly. Exclusive of the pins_Thase ar ke
LCM-1950 $79.95 CODE PRACTICE the coil forma 1sed in al he sarly
...................... OSCILLATOR & s i
VARIABLE CAPACITORS MONITOR Danbs s e
BROADCAST TYPE — 1/4" SHAFT 3 Spaske. Hoacshore PART HO. IS PRICE
‘olume ionhe
1 GANG 14-365PF ..§10.95 Cormvols. Uses 1 9V Banary cEe : Jem
2 GANG 10-400/10-400/PF ; i o Al cre 8 3690
3 GANG 15-500PF/SEC ' :
IG5 [ KWl PCDATAKT™ SOFTWARE _ MAGNET WIRE _
FOR MAKING PRINTED CIRCUIT BOARDS ON ANY winding coils. {ranstormers and
6146W POWER TUBE WINDOWS 85 OR MS-DOS IBM COMPATIBLE PC! loroida. Prices for 14 b, spools
Pugged version of popoler + Make single or double sided PC Board artwork, up fo 30 x 307 a0 T, 428 oM. 9615
s oy P Lo i e sl e —dm =se
s17 95 EA o s37 DDMP -rmm:;duu!peslm ready 10 use with precoated board No other artwork a0 P et s 0 ot
« ] L = Produce industry standard solder mask and component layout for silksermen a w22 425 a2 485
PCOATAK™ is supplied on one 3 5” diskatte with & quick start manusl The ful
12BY7A Driver ......... $15.95 usar's manual :ﬂ;r and must be wmq;w the ::Sk(da: mnl::;“[':nmm ok} TOR0|DS
CALL US FOR ALL YOUR TUBE NEEDS. approximatety 75 pages in length IRON FERRITE
The NEW PCOATAK™ software lets you create PC boatds ranging from proto- T252 $ A0 FTa7-43 s .70
LEARN COMPUTER THEORY BY | Mo inieooscs s swse o s foi e socomis | 1o R Ce—
oft Prict the Is) PostS el 3 -
BUILDING THIS KIT S e it S | e aze B Aol s
DIGITAL TRAINER MODEL MM-8000 hac] cencly a i positive il oshes Dutakc producas. 7503 65 FT5077 85
Starting ich ik s Our M T50-8 65 Fra2.43 130
$aeing Vo seraich you bukd 8 corplete computer systom Our Mo, | ALL THIS FORONLY ... $29.95 riso % A 1%
processor. You will wrile the initial insiructions 1o lell the B08S processor b : 3
gl started and siore |:eselis:nnbrn:|:;:n;nm lnmﬁ a ?Sig TO ORDER CALL ;Sg? ‘. ‘;g F::L;‘;‘: ;£
FPROM Teaches you all about mput and output ports. comgater timers 1 _800_866_6626 s o e

P.O. Box 1458 6 Industrial Drive
Westerly, RI 02891
Phone: 401-596-3080 Fax: 401-596-3590
Mail in orders please include $5.00 shipping
CANADA $10.50 OVERSEAS $16.00
Minimum order $10.00 (before shipping)
R.l. Residents add 7% Sales Tax

VISA & MASTERCARD ACCEPTED

WE STOCK A COMPLETE LINE OF
TOROIDS AND BEADS.
FM RADIO IC
TDA 7000

Ideal lor small mono FM f
receivers, Fenlures an RF 1
input stage, mixer LO), IF amp/lmite: stage. phase demodu:
lntor and muling crrcuitry, Also usehul in LAN, data and
SCA recevers
Data Sheet Inchuded
FRATOO o ciinssiaainine

$9.95
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MUSIC &

ACCESSORIES

FOR SALE: Military H-251-U headsets
new $15 ea. 10 or more $12.50. Steve
Bartkowski 708-863-3090.

COMPUTER
HARDWARE

START YOUR OWN TECHNICAL VEN-
updated
INCREDIBLE SECRET MONEY
MACHINE Il tells how. We now have
autographed copies of the Guru's under-
round classic for $18.50. ergetics
ress, Box 809-K, Thatcher, 85552,
520-428-4073. VISA/MC.

WE CARRY a variety of cables, switch
boxes, accessories, and adapters to con-
nect PCs, printers, Mac's, networks,
telecommunications, and audio/video
equipment. We offer: custom cables, free
catalogs, and same day shipping on
most orders. Visit our website at www.
Bcg%ssystams.com or call 1-800-366-

CRTs CHEAP. Buy direct from the
manufacturer. Save money. Mfg. all CFIT
gpes since 1950. 3 year warranty. R

es 19” tubes $75; 25" $100; hi-res 1
tubes from $80. We specialize in hi-res-
olution video/computer CRTs. T.M.C.
215-226-0749/215-223-0388.

http://www.pccables.com PC CABLES
and PARTS. 100s of hard-to-find new
cables and parts, free technical informa-
tion, low prices, fast online ordering &
browsing.

TURE! Don Lancaster's newly

19" RACKMOUNT PC chassis: Heavy
duty, 4U, for standard 7 slots ATX moth-
erboard. Optional 8, 12, 14 slols back
panels available. Four (three hidden)
3.5"two 5.25" drive , 4.625" front
panel fan, power supply “not included,
$189 with this ad! Monitor chassis $269,

rd chassis $139. B255-8253 1/O
card with prototyping area $69, 12-bit
ADDA card $89. Computronics Tech-
nology, 972-242-8087.

LOOKING FOR cheap clone PC parts
that actually work? Call UTWE for CD-
ROMs, hard drives, disk controllers,
video cards, mainboards CPUs, etc. For
example, NEW Clone-o-matic mainboard
with 4 PCI, 3 ISA, 256K cache, 1/O built
o rd with 200MHz AMD $90, 2
PCI S3 video board $20. 486 “all in one
mainboard (video and IDE 10) $35 ea.
Muttitech V90 56K flex modem internal
$30. Remember, today we have, tomor-
row we don'tl For all the latest deal
sheets E-Mail: dealsheets@utwe.com
Call 626-930-1121 (10am-5pm Pacific)
or fax 626-930-1123. E-Mail:
sales@utwe.com

EVERYTHING NEW wiwarran%
P300MHz MMX $165, 1.28 gigabyte H
$65. 15"17" SVGA monitors $145/235.
Pentium systems from $350. Also multi-
media kits, hard drives, scanners, print-
ers, SCSI adapters $25. Memorg cases,
etc. Call for monthly specials. CCl 714-
778-0450. E-Mail: cci@net999.com

P300 MHz Multimedia systems, fully
loaded, liquidation $495. Laser printers
$175, color Inkjets $95, Notebooks $350,
closeout prices on software. Call 714-
778-0450,

COLORADO BACKUP tape drives,
350MB, internal, $35; Summagraphics
digitizing tablets, $95; thermal wire strip-
pers, $25. 334-889-4637.




HAR?M DRslgoE 8gguid":‘.\tictr:';I 15.12:50
megabytes . B. igabyte ;
Mggsa $1.95, SVGA r?u?nitors $135,
flatbed scanners $75, 56K modemns 45,
3865X40 $25, 1.2/1.44 floppy $20,
Adaptec SCSI controllers $45, memory
1.25/megabyte. 714-778-0450.

CNC SYSTEMS! Write: motivity, Afin.
Pam, PO Box 428, Rocklin, CA 95677.
Call: 916-349-8757. Info/pictures at
www.motivityusa.com A great place to
buy CNC.

DEC EQUIPMENT WANTED!!! We are
buying 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
wm list. We buy, sell, and trade.

AYS, INC., 937-847-2300 OR fax
937-847-2350.

HEWLETT PACKARD: Deskjet 500
printer (qgty.), $79. HP 7475A plotter
(8.5x117), S79 QMS Laser 810 printer (8
pg.fmln), $275. COMPAQ or NEC SVGA
monitor, $89. VIEWSONIC SVGA 20"
monitor, 5790. Call for other 17, 19" &
21" SVGA monitors. Accept Visa, MC,
AMEX. Call Maple Data 964-7070.

TRS-80 models 1, 3, 4, 100, pocket com-
fbuler COCO. #10 SASE, 55¢ stamp, for
ist to: TRS-80 Again, 2073 Co. Rd. 127,
Fort Payne, AL 35967. E-Mail:
www.simology.com/trs80again

RISOGRAPH GR1700 digital printer.
130 prints per minute. $8,500 last year,
asking $1,600. Dye Sublimation Proofing
Printer PTR 200, 1995, $1,000. FOB San
Diego. 619-350-0989.

WANT: BUYERS, telecommunications
suppliers. Seller of used Tadiran sys.
Coral I, I1, Ill, Tadex, 60/124, 1A Z key eq.
ITT, AT&T, GTE. Parts: USB, hubs, cate-
gory 5 product 110 blocks & connectlors,
adaptors, cable, assemblies network,
ular, cable tester, computer printer
cable, video, accessories, wallplates,
ITT, multiline phones, Western Electric 1A
2 phones 2500 w/tap M/W $4,900 each.
Ohio Service Supply Co., PO Box 8802,
Canton, OH 44711, 330-456-8177.

COMPUTER

SOFTWARE

FREE IBM DISK CATALOG of ?‘ualﬁf
Shareware and CD-ROMs. MO
POP'S SOFTWARE <ASP>, PO Box
15003-N, Springhill, FL 34609-0111.

352-688-0108. momnpop @gate.net

LINUX & FREEBSD & LINUX &
FREEBSD Linux and FreeBSD distribu-
tions on CD-ROM for as low as $1.99.
See our full range of Linux products and
books at incredible prices. Use our
secured shopping cart system at
www.cheapbytes.com Visa and
MasterCard gladly accepted. E-Mail:
sales@cheapbytes.com fax: 209-367-
.8518, CheapBytes, PO Box 2714, Lodi,
CA 95241,

MOD CHIPS for Sony PlayStation. Now
gur backups will work. Only $9.95 ea. +

shipping. Call 1-888-467-6150, all
major credit cards accepted. Compulers
& components at wholesale prices.
www.cconusa.com

MAKE $$$ giving away our software!
Business kit $10 (refundable). RASCOM,
860 E. Carson St. #118-89, Carson, CA
80745,

CAM & MOTION SW/HW: Z-trace, PCB
toolpath. Plotcam motion control, step
drivers. cmheater@juno.com MSG/FAX
407-452-7197, 407-459-2729. www.me
gabits.net/ddt

LIQUIDATION WIN 95/98, Office97,
WindowsNT, 10 PACK CDs $25, DOS
$25, Lotus Smartsuite $10, Wordperfect
Suite $35. Antivirus $5. Call 714-778-
0450.

COMPUTER EQUIPMENT
WANTED

DEC EQUIPMENT WANTEDI!! We are
buying DEC systems, boards, terminals,
drives and panpharals. 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
elmlent list. We buy, sell, and trade.

YS, INC., 937-847-2300 OR fax
937-847-2350

WANTED: FOR historical museum, pre-
1980 microcomputers, magazines, and
sales literature. Floyd, VA 24091-0341
(540-763-3311/540-382-2935).

HP CALCULATORS wanted: models 10,
70, calculator watch, others for private
collection. Cash paid. Bob Morrow, 765-
855-2348, rkmorrow @aol.com

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

DESOLDER STATIONS: own pump,
Pace PPS100A/SX25, $175; MBT 200A
desolder/solder, $350; MBT 250A, $750;
SX25 handpiece, $75; Ungar 4024,
$200; Weller DS1000 digital readout,
$350; DS100, $200;. Mesei hot tweezer,
$50; soldering: Weller EC2000 dlgital adj.
temp, $100; WTCP, $60nu;
EC1301 pencil $40u, $50nu;‘| 'Ib solder,
$8. 310-515-2058.

|mmmummwmgm— Winner of our November drawing!

27pcekit

R 12:92

K2637
MINIATURE AUDIO AMPLIFIER KIT

Big sound from a small unit |

Small PCB with both pre- and power amp
Short circuit protected

Input sensitivity : 20mV

Max. output power : 2.5W

Power supply : 4.5 to 15VDC

19pcekit

STROBOSCOPE KIT
Stage effects at home
Adjustable flash rote: 2-20
floshes/second

Powerful flash tube g
Supply vohclge : 1104 G

Range : Up

LED operatiol
8748 different
Power supply :

18pcekit

814.92

Ké6700
2-WIRE REMOTE \
CONTROL TRANSMITTER
Transmitter For K6701 Kit
Control up to 16 devices®, with
only 2 wires | Remotely conirol 8
(*16 with 2 units) devices up to
160 feat awoy. Transmitter is powered
over the dato wires. Simple operafion by
means of swilches (not included)

i Accepts multiple transmitte

2-WIRE REMOTE CONTROL

Transmitter can drive multiple receivers

28pce kit

K1771
FM OSCILLATOR KIT
Use for home broadcasts, @
baby monitoring, security

Frequency range : 100-108MHz
Microphone input

No coils to wind

Power supply : 9-12VDC

3é6pcekit

818.92

K4304

10 LED
Vi?qqllse a
Eine or spe

L METER KITS
oudio lgy
r igpuls

“: DOT orﬁ odmege s

ftpotiel ifitluded. Verical ofho
; unlftg‘. Power suppi 'l 15
{

T i

24.95)F
CJ

Power supglis?VA

) n 46pcekit
6701

RECEIVER For K&6700 Kit

8 open collector outputs (max 200mA)

LED output status indication

Daisy chain 2 units for 16 outputs

Power supply : 6-16V DC

K2579 @

UNIVERSAL START STOP TIMER KIT
0-15 Minutes Adjustable Delay

3A changeover relay contoct

Start and Stop button included

LED function indicator

Con be modified for longer delays

Power supply :

PRE-AMPLIFIER KIT
Boost any audio signal
up to 40dB (x100)
Max input signal : 40mV
Frequency range : 20Hz to 20KHz
Power supply : 10-30VDC/10mA

ul

motors with brushes
rcmon
of buttons

?l D-125V AC

POWER SUPPLY
Just odd o tror§{oRRet)
Adjustable outpul'vo uge; r“" i
1,5V to 35V/1A mg P
Short circujt and" thesit proledion
Max ipe®! yolieige : 37VDC

C ion : 15W

12V/55mA

7415 Whitehall Street Suite 119

N

@l

www.velleman.be

Fort Worth, TX 76118
(817) 284-7785 F:

email

(817) 284-7712

: velleman@earthlink.net

Questions ¢ Contact us for a list of US distributors or to get your FREE catalogue

Write In 37 on Reader Service Card.
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NEW HEWLETT-PACKARD 141T CRTs
$195 EACH. We have quantities avail-
able. These are double boxed, unopened
with late 80's date code, guaranteed. Fits
all Kentronix. 732-681-3229 or FAX 732-
681-3312. Mailing: Kentronix, PO Box
2444, Farmingdale, NJ 07727 or E-Mail:
brian @ kentronix.com

EQUIPMENT MANUALS we have
1000’s of service and operators manuals
for all types of test and measurement
equipment from 1950 to present. All test
gﬂulpmenl manufacturers are represent-
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.
435-882°7188, FAX 435-882-7195,

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 Yglral frequency
readout. Works with ANY scope or IBM
compatible computer. Send stamped
envelope for details. Science Workshop,
Box 310B, Bethpage, NY 11714,
http://www.science-workshop.com

KENTRONIX TEST EQUIPMENT SPE-
CIALS. Check our WEB site " at
http://www.kentronix.com for monthly
specials. We are also looking to buy test
equipment, coaxial and waveguide com-
ponents, manuals, etc. Contact Brian at
732-681-3229 or FAX 732-681-3312. E-
Mail: brian@kentronix.com

WE BUY electrical power systems test
equipment. This includes the followin
manufacturers: Multi-Amp (now AV
Multi-Amp), Biddle or James G. Biddle
ow AVO Biddle), Megger (now AVO
r} Associated Research, AEMC,
EIL, rogramma or any other tast equip-
ment used for testing high voltage equip-
ment and components. The test equip-
ment that we are looking for is used for
testing high voltage transformers, circuit
breakers, cables, and protective relays.
FAX 972-564-9139 or phone 1-800-261-
9139 for quote. Phase-3 Power Test
Equipment.
SPECTRUM ANALYZER in a probe.

$249. View thru your inexpensive scope.
WWW.spectrumprobe.com

24 Hr. Shipping

To Order Call 1-800-292-7711

Quality

Fax: (847) 541-9904

Kits for Hobbyist and Students

All Kits include PCB, all parts, and detailed assembly manuals.

XK-700
Assembled and Tested

189.%

XK-700-SEMI KIT
wi Fully Assembled PC
Board

174.%

XK-700K - Kit

*159.%

XK-700 Digital / Analog Trainer

Elenco’s newest advanced designed Digital / Analog Trainer is specially designed for
school projects. It is built on a single PC board for maximum reliabiiity. It includes 5
built-in power supplies, a function generator with continuously sine, triangular and
square wave forms. 1560 tie point breadboard area. Tools and mater shown option-
al (Mounted in a professional tool case made of reinforced metal).

$q 4 o5 AK-220

SOLDERLESS KITS

TALKING CLOCK KIT

* Dual analog/digital

« Rooster crows Photography
@very hour. : T~
* Easy-to-build | ¥
yon No_ = : L) ;
Soldering | Soldering <
Required Required

35mm Camera Kit

14,55

AK-540
Learn all about s

24.%

® + 37 mini-size keys
= 8 tempo rhythms
* 4 custom drums

Hobbiest Tool Kit

TK-1000
All the tools you'll need to build
these kits. 25 tools contained in &
heavy-duty carrying case.

39,5

REMOTE CONTROL CAR KIT

« 7 functions
* Remote control included

524,

No Soldering

AK-870

] Required

Stereo Cassette Player Kit M-1005K AM/FM-108K FO-30K
$ 95 AK-200 Digital Multimeter Kit AWFM Radio Kit and Training Fiber Optics Technology
: Tlrﬂ,’;m[ R mmm M) Lowcost. 312 | Gourse 14 Transistors and 5 Dicdes | With Training Course $24 9

s U ] digi "clz'm;a : Learn the basics of fiber optics data
* Belt Clip STEd ™ ! b o e $ g5 |communications whils you buid this
i Rk | | B =] B il 329.%° [oimia:Some v
* Includes Head- | 8 pockel-size. o
6 ! > AM Radio Kit and Training Course - =0
P hi e ’1 9.95 7 Transistors and 1 Diode 319 95 m' !ﬁ-
Telephone Kit AR-2N6K Elenco XP-720K Power Supply Kit | Strobe Light Kit

Model AK-700
Build this high-tech see-
thru  plastic telephone.
Learn theary on how lele-
phones work and then
proudly show off your work
with the transparent phone
case. Complete with all
parts and manual. Neon

2 meter / 6 meter Amateur Radio Kit

S + 3 fully regulated stackable

Model AK-520
You will have

lamps flash when the
phone rings.

UPS SHIPPING: ¢
SALL F

OTHEF
IL Residents add

like the real thing. With a

New push of a bution, the LEDs
¥ spin round and round. Where

they slop is anybody's guess.
It's wnique design includes

“pop ouf” chips-ol different]

values. Enjoy hours of fun
with this game of chance.
Requires one (1) BV batiery.

C&S SAI__ES INC
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| ona (1) oV battery.

- . DC supplies. _ :
® o} «swcwisvocea | i3 bbb
- - 1.5VDC to 15VDC @ 1A : how st
$€ voe vo: +5VDC @ 3A e lights st
Made In USA = Plus 2 AC supplies: - Complete with
$ 2 a5 8.3VAC @ 1A g i Pk e
54. 12.6VAC @ 1A Q s54,.%
AK-300 Digital Roulette Kit | Sound Actvaiac Buwilch | Telephone Bug | Motion Detector Kit
: This Dighal Fovlete Ki s jus odel K-35 Model K-35 Model AK-510

Stmple and fun 0 build. Com-
pact, poriable, and adds salely 10
your home or office. Requires

. [14.

15 DAY MONEY BACK GUARANTEE

% FULL FACTORY WARRANTY

Write In 38 on Reader Service Card.

TEST EQUIPMENT FOR SALE: Wiltron
560A scalar network analyzer, $1,500;
HP 8620C sweep oscillator, $500;
Wiltron 560-7A50-1 RF detector, N-con-
nection, $500; Wiltron 560-7A50-1 RF
detector, SMA-connection, $500; Tenma
72-4015 NTSC generator, $300; HP
spectrum analyzer 141T display section,
8555A RF section, 8552B IF section,
$2,875; Tenma 72-8055 waveform moni-
tor/vectorscope/oscilloscope, $2,500; HP
7044A XY recorder, $475; Bird 43P thru-
line watt meter, $400; watt meter plug
250B, 50-125MHz, $45; watt meter plug
2500 100- 250MHz.$45 watt meter plug
250E, 400-1000MHz, $45; watt meter
plug 1000E, 400-1000MHz, $45; watt
meter plug 433-163, 2500-2600MH2,
$45; watt meter |glug 433-164, 2600-
2700MHZ, $45; P 545A

counter 18GHz, $2,400; Bird dummy
load 150W CW, $150; -30dB directional
coupler at 3-4GHz, $400; -20dB direc-
tional coupler at 3-4GHz, $400; Bird 43P
carrying case, $30. Contact 813-503-
4300.

ENGINEER TESTED: Spectrum analyz-
ers, frequency counters, frequency stan-
dards, meters, scopes, generators, curve
tracers, temperature, time, weight, light,
sound, distance, etc., measurement
instruments. VISA, MASTERCARD,
AMEX. “Performance tested." NIST cali-
brated. Warranteed. New & used. Gary
N6ZD. HTTP//TECH-SERVICES.COM

TERRIFIC VALUES: HP 8116AJ/001
50MHz pulse/function generator with
burst, logarithmic sweep, $4,400; HP
8111A/001 20MHz pulseffunctiorégener-
ator with burst, $2,300; HP 54100D
1GHz digitizing oscilloscope leatun:E
automatic measurements,

AM 503, A6302 current probe, Tlﬁer
$825; HP B83522A .01 to 2. 4GHZ -in
$3,750; HP B3570A 18 to 26.5GHz plug-
in $4,500; HP 348BA mainframe 0
(cards available); HP B161A/020
100MHz dual channel pulse generator
$2,750; Stanford Research SR 510 lock-
in amplifier $950; HP 8410C, 8410B,
network analyzer mainframes $625, 450;
HP 8411A/018, 8411A harmonic fre-
quency converters $395, 295; HP
B8743B/018, BT43A test sets $575, 300.
All in excellent condition with warranty.
Pepper Systems (http://home.earth
link.net/~peppersys) 214-353-0257 (Fax
214-902-9511). E-Mail: peppersys@
earthlink.net

TEKTRONIX SALE: 465B, $446, 4 avail-
able; 465B DM44, $497, 2 available; 475,
$525; 475A DM44, $565. As new 453
man, cover, $175; 5223 as new, $150;

. Tek 466, $300; 7104 1GHz frame,

$1,000; bﬂght CRTs, $975; 7A13 , $100
LED; 7A18, $45; 7A19, $100; 7A26 $60;
7B53A, $60: 7BB0/7B8S5, $65 either one:
7B92A, $125; 7D15, $175; DC504, $100;
PG-507, $200; PG-508 $250; P6046
probe $200; all with money back warran-
ty. Psitech Plus, 707-745-4804,
www.psitech-plus.com

AFFORDABLE HP power sensor repairl
Most B481As repaired for $260 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: WESTERN electric test
equipment. Tube-type only please. Freq.
measuring sets, oscillators, amplifiers,
parts, tubes, etc. 1-800-251-5454.

TEST EQUIPMENT repair or overhaul
Tektronix, HP, Wavetek, Boonton, etc. 20
years experience with former Slep
Electronics Co., same excellent service
same reasonable rates, satisfaction
guaranteed Brooks Electronics 828-349-
3503. E-Mail: rwbrooks@dnet.net




NON-DESTHUCTWE testing: Ardrox
penetrant kit, $125; ortec hole
probes, PWA54280 PWA44295. $35;
Automation Industries/Tektronix EMC-
3300/5110, $190; Magnaflux H-100,
inop, $45; ratio  transformers:
Astrosystems TF-384/U, $55; Eaton RT-
" . Gertsch® RT-2, $50; Gertsch
RT-7, $55. Military test sets: SA-
ALC/MMIREB computer (lightweight)
AN/AJB-7, $60; Hazeltine transponder
simulator ANJAPM-245, $75; Fluke volt-
meter ASM-340, $50; Hartman aural sig-
nal generator AN/ASM-397A, $7
Westinghouse laser energy monitor
AN/ASM-498, $150; Simpson DMM
AN/PSM-45, $60; Multronics PRC-25 ckt
card tester AN/GRM-55A, $45; Van
Norman freq. meter AN/TSM- 16 , §70;
Struthers wattmeter AN/URM-120, $70;
Spedcor freq. meter AN/USM- 159A $60;
Bendix F15 LVPS test selector unit
ol sy A SIS e cm;e%';n'
amp a rt
e simulator TS-38A/UPM-11A , $50;
Collins amp 878L-1, $60; Datamatric
printer (p/o TTU- 485fE) 112610-100,
inop, $40; General Precision computer
tester TS-783/UPM-35, $60;

Montair/Rosemount AOA/stall warning
simulator 6078, $125. G&G 210-674-
8771, fax 210-674-8775.

CT SYSTEM, Inc. service monitor:
model 30008, $800, good working condi-
tion. Frequency range 400KHz to 1GHz,
RF o 0.03UV to 316MV, receive
sensitivity 2UV, RF sweep generator,
tone generator/decoder, FM marker at
600Hz and 5KHz, internal wattmeter,
internal distortion analyzer, oscilloscope.

Tel: 714-778-5151 Fax: 714-778-0312.

BRUEL & KJAER BUY, SELL, BEST
PRICES. EXCALIBUR ENGINEERING,
3198-C AIRPORT LOOP DRIVE,
COSTA MESA, CA 92626. 714-540-
0169, FAX 714-540-5417.

HEWLETT PACKARD SALE: as new
4262A digital LCR meter with 16062A
test lead/adapter, $1,075; 8175A opt
002,003 complete, $1, 500 3314A func-
tion generator in Cal, $1,750; 1630G
logic analyzer with all pods. $450,
16300, $300; 3325A synthesizer function
generator. $650; 5335A opt 20,40, $325;
opt 004 synthesizer/level genera-
tor, $800; as new 1980B osc. meas. sys.,
$500, all with money back warranty.
Psitech Plus, 707-745-4804,
www.psitech-plus.com

CAPANALYZER 88 finds bad caps in-
circuit with 100% accuracy. Checks both
ESR and DCR, auto-discharge feature.
Money back guarantee. www.eds-
inc.com 561-487-6103.

LEAKSEEKER B82A tracks a shorted or

component to the EXACT location

PCB. Range: zero to 150 ohms.

Money back guarantee. www.eds-
inc.com 561-487-6103.

WANTED: ELECTRONIC estates. Ham,
broadcasting, military, test, public
address, lubes. transformers, telex

ui the pile, the more
eq whnle We ﬂ’g‘y nywhere. Sumner
McDanel 1-800-251- 5454

BEST PRICES on guaranteed test
equipment. Oscill , Tektronix 305,
454, 475, SC 504, 2225, 2246, & others.
Huntron Tracker 2000 "Fluke, HP and
other fine used test equipment. Check us
out at: www.| .com

SPECTRUM ANALYZER: IFR A-7550,
frequency range: 100KHz to 1GHz.
Optional features FM/AM receiver, bat-
tery and carryln? case. Good condition,
low time. $4,900 frm. Tel 1-888-584-6284
ask for Cal.

WANTED: RADIO service monitors, IFR,
Motorola, HP, Marconi, also late model
HP equipment. 716-763-9104 or Fax
716-763-0371. hitp://www.amtronix.com

TEST EQUIPMENT for sale/wanted: RF,
Microwave, video and fiber optic. Cable
TV, Broadcast TV, satellite and related
industries. Wavetek, Tektronix, Hewlett
Packard and other manufacturers.
Spectrum analyzers, signal level meters,
sweep systems, TDHRs, OTDRs, and
much more. PTL Test Equipment, Inc.
Phone 561-747-3647 FAX 561-575-

KEPCO BOP 72-6m, opam pwr sup.
+75V, +6 amp. Mint cond., $750 (new
$2,800). Keith, 541-726-1512, aﬂerepm

NEW: POCKET TESTBENCH,

rtable, RS-232 instrument. Scope,
ogic, spectrum, counter, generator
modes. Oricom Technologies, 303-449-
6428 www.sni.net/~oricom

DATA RECORDS. Teac XR-5000 14
channel SVHS format $5,000. Sony PC-
204 portable 4 channel DAT format $900.
John 973-591-0523.

FEITEK PROVIDES repair, calibration
and traceable certifications of test equip-
ment. Free estimates. We buy, sell and
trade all makes of test equi nt. Visa
and MasterCard accepted. Check out our
inventory and ials at WWW.FEIT-
EK.COM 2752 Walton Road, St. Louis,
MO 63114, 314-423-1770.

tiny,

TEKTRONIX FG504, $350; SG504,
excellent, late, w/leveling head, $2,000.
Also available: SG503, TG501, and
PG506, all new style in excellent condi-
tion. 732-445-4915, or see www.lest-
equipment.net for details, pictures, and
more Tek goodies.

HP 3336B, $450; 3586B, $450; 85188
optical attenuator, $1,800. 732-445-4915
or see www.test-equipment.net for
details and more HP goodies.

LARGE ASSORTMENT of used test
equipment for sale. Request catalog or
visit our website. Stevenson E nt

Company, 609-888-2846, Fax:
2847. Website: http://www.stevenson
labs.com

We accept Purchase Orders:
® Government
® Schools
® Firms*
(*wiapproved credit)

Roger’s Systems Specialist

Computer -Telecommunication
Network - Audio - Video

Accessories-Connectors
Tools-Adaptors

W now offer discounts

to members of
1"C U ser Groups!

110 punchdown tool
blades for network
* punch blocks.

7’ Category 5

crossover network cable

computer to
computer

'| Retail Price....c...e. $9.00
Roger’s Price......... $1.00

TE-068-L5X

#Speclal weet 22 each
or 5/$102

ouse Adaptor

PS/2 Fto DB9 F
For using a PS/2
mouse with a serial

Stereo extension cables, for
speakers and headphones
3.5mm, gold plated
male to female,
shielded, 20 ft.

www.rogerssystems.com/main/items

#AC-560..........54% each

20’ Audio Cable

/stereo-exten-audio.html

ELECTRONICS CORPORATION

Headphone with high quality

Roger’s Price:........

microphone,
used for net meetings,
and voice dictation.
Sterco Headphone w/mic
( TM-165)

$6.00 ea
$4.50 ea

QTY. 100+..........

Mono Headphone w/mic

{IM-165-MOND)

Retail Price....... weees 330,00 ea

e 33.50 ea
$2.00 ea

WWW.rogerssystems.com

/main/items/ster-head-micro-

tip:iiwww . rogerssystems.com/main
fitems/at-ser-mou-ndaptors.himi

#CA-610 .....5.50
3F1E 2052

http://www.rogerssystems.com/main/items/sca-adaptors.html

#CA-051 ....522% each

Roger’s Systems Specialist
24895 Avenue Rockefeller
Valencia, Ca 91355

Includes active termination
and power connector.

1-800-366-0579

WWW.roge I‘NN_\'.‘G[CIIIS.L‘UIII

/alps%20glidepoint%20detail.htm

audio.html
SCA 80 Adaptor MAC Touchpad
ALPS Portable Glidepoint
SCA 80 to SCSI 50 pin and SCSI HD68 for MAC.

3 Programable Buttons
4 pin ADB Connector

http://www.rogerssystems.com/main

fitems/glidepoint

Local
805-295-5577

FAX
805-295-8777

$20.00 minimum order required * Add $4.50 shipping for pre-paid orders « Prices subject to change without notice.

All major credit cards accepted. » Special offers only valid on items in stock « California residents add 8.25% tax « eMail
sales@rogerssystems.comCall for quantity discounts * No out of state checks accepted « Most orders shipped same day!*Not respon-

sible for errors in typesetting. Trademarks are the property of their respective companies.*
All photographs are for illustration purposes only and may not be a true representation of actual products.

=
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B Questions & Answers

This is a READER TO READER Column. AltquasumsANDansw'smllbaprmﬁadbyNumsVbabsmademandammmdedmpmnmma of ideas
and provide assistance for solving mhbmsafamctmncalnamramlqmsumssubmmdamsuhjmtmadm and will be published on a basis if
deemed suitable to the publisher. All answers are submitted by readers and NO GUARANTEES WHA are made by the publisher. rmplemenwmnnf
wmpmmdmﬁwcolurnnmaquumengﬁmimammuuHmummnmdemmem&mmm
sense and good judgement!
QUESTIONS - SoBus & Voice Magizbe. 110 Fancelanc Caden T ANSWER INFO
[908) 371 V forunw nutsvolts.com ® Include the qu R ek s
appears directly below the questmn
| am looking for a design using | add another LED to light before B0 | me what replacement tube will work are responding to
modern ICs that will allow me to out- | Hz, and go out at 60 Hz? And ancth- | and where | can get one? . Peymem of $2500 will be sent if
put a selected frequency in the range | er LED to light at 62 Hz with the oth- | 19910 Furman Hendrickson | your answer is printed.

of 100 MHz to 1 GHz with steps of 1
MHz. | would like to set the frequency
using a computer interface [like RS-
232, 12C, SPI, USB, or similar).
1891 Gus Calabrese
Denver, CO

| have an application where |
need to control two 12volt, S5-amp
DC mators via a digital microcon-
troller module. However, the micro-
controller appears to malfunction
when the motors are started. | am
suspecting some sort of interference
generated by the motors. Should |
employ filtering? I've seen motors
with capacitors soldered across the
leads. Do | need something like this?
If so, what size capacitors should |
use?
1992 Ken Delahoussaye
via Internet

| have used a 33.6 modem for
some time and when | received a call
while online, it would hang me up and
allow the call to come through (| have
call waiting). Now that | have a 56K
modem, it no longer allows the calls
to come through and | am missing
important phone calls. Please let me
know if you have any ideas how | can
still get my calls through. Please

don't tell me | need another line.
1993 Bill Ulster
via Internet

| would like to see a schematic
for a simple UPS which uses power
MOSFETs in its output stages. | have
several which are not repairable due
to the lack of a schematic and, which
| might convert to a useable unit with
a schematic.

1994 C. Mills
via Internet
| have a Galaxy 2100 transceiver

that when the frequency counter is
on, a tone is heard on the speaker.
It's not very loud, but | would like to
get rid of it. How do | go about doing
this?
19895 Herman Atkinson
Venus, TX

Is there a simple circuit to detect
60 Hz and light an LED? And also,

48 January 1999/Nuts & Volts Magazine

ers off?
1996 Henry Van Zee

Stevens, PA

| need to find information con-
cerning a magnetic force field that
could lift approximately 100 Ibs., if
possible. | am working on a new type
of "HoverCam" design. | also need
information on anti-gravity that |
might be able to use for this same
design.
1997 Don Camman
Cameron, MO

| think | understand the cause of
ghosts on TV pictures. But what
causes vertical dark and light bands
on some channels? Can anything be
done about them?

The two UHF channels [28 and
34) are plagued by bands, share a
common tower, and are about 10
miles away across flat urban terrain.

| use a high-gain antenna on a
rotor. The signal strength seems sat-
isfactory, but the bands are quite
annoying. Any suggestions?

1998 Paul Tucker
Columbus, OH

| am okay with a single timer, but
| can't figure out how to make a
three-stage timer. | want to use the
timer on a traffic light. Also, each
stage must be adjustable from 5 sec-
onds to 30 seconds, approximately.
The problem | have is how do |
make the end of one timing cycle
start the next, and then at the end of
the third cycle start all over again?
1988 Ray Samples
Fayetteville, NC

| have been using a8 Magnavox
MC3510-ALO1 monitor system,
CCTV system for about two years
now. When mounting one of the cam-
eras, | bumped it hard and a solder
joint must of broke inside the cam-
era's picture tube. It left a crooked
line on the screen.

|1 would like to replace the picture
tube in the camera, but Magnavox
does not supply parts for this cam-
era. So, | would like to get a replace-
ment tube. The number on the tube
is Matsushita-<4848. Can anyone tell

Washington Crossing, PA

| have an analog device AD2038

digital temperature meter for which |
would like to have the pinout.

There is a description of this
device in the 1987 ad, short form
selecting guide.

| ordered some sensors for it
several years ago, but both the ad
and their distributor disclaimed any
technical information. Through exper-
imentation, | have discovered some
information, but a pinout would be
much simpler.
19911 Kenneth Keck

Via Internet

| want to build a light display
using 100 lamps or LEDs, 10
columns x 10 rows. The display is
sort of like the lights you would see
on a Ferris wheel with endless pat-
terns and designs.

| repair pinball machines for a liv-
ing and the machines have a Materix
display, except the Materix system is
embedded with a switch Materix and
EPROMSs.

Is there anything simpler to build
or is my imagination expecting too
much?
19812 Ray Samples
Fayetteville, NC

| have on occasion, 8 need to
make a 1/2 inch tape with my video
equipment. What | need are the
pinouts to construct an adapter to go
from 14-pin female to 10pin male,
both EIAJ.
19913 Matthew Augugliaro
Smiths Creek, M|

I'm trying to find a way to use a
BASIC Stamp and display, or laptop
to communicate with my Jeep
Cherokee's onboard computers. This
way | can tie into the data stream to
check all of the engine diagnostics.
Any ideas?
19914 Joe
Via Internet

| heard that it was possible and
inexpensive to make an adapter so
that an oscilloscope would act like a
Huntron Tracker.

_"In most cases, only one answer per

be

* Due to

‘ber and the issue it appeared in are

n will be printed.
‘Yuur- ‘name, city, state, and E-Mail
address, [lfsubmmdhvEMmll.mll
in the B, unless

nuh!yusumetmsw%ynur
space limitations, we can

not reprint the original guestions
with the answer. The n num-

printed above the answer.
* Unanswered ( frwnapast

memaysullberespmded

*® Questions may be subject to editing.

_probably won't print it either],

1] Circuit Design mmunmvm
Elﬁuwm ﬂmwmn:nu

m \/RESTRICTIONS

® No q:nsﬂmswl be ampbadm
nﬂsrwmsabarw
wanted to buy.
'Sebmdq&mmmheprﬁmdone
time on a space available basis.

® Be brief but include all pertinent infor-
mation. If no one knows what you're ask-
ing, you won't get any response [and we

*® \Write legibly [or type). If we can't read
it, we'll throw it away.

® Include your Name, Address and
Phone Number. Only your name will be

published with the question, but we may
need to contact you.

A Huntron Tracker is a device
that gives the waveform of a compo-
nent such as a diode curve or a
capacitor and resistor.

| used one for testing compo-
nents to see if they are failing or
noisey, etc.
19915 Joe Farley
Via Internet

| just bought & new CMOS cam-
era for my RC car and I'm now stuck
with the dilemma of finding a good
compact video transmitter.

| have seen some transmitters
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on the market, but | need something
that can go further than 1,000 feet.

Does anyone know of any kits or
circuit schematics out there for a
black and white (audio would be nice)
video transmitter? The smaller and
less power, the better.
19916 Gregg
Via Internet

| am looking for a circuit that
would enable one to switch between
a regular PC mouse [i.e., Microsoft or
Logitech typical mouse), and a PC
touchpad mouse [ie, Cirque glide-
point control).

| believe the complication comes
from either the software or initializa-
tion of the hardware.
19917 Derek Koonce
San Jose, CA

ANSWERS

ANSWER TO #12988 - DEC. 1998

Use a 74193 or 7415193 four-
bit up-down counter to count down.
You did not specify whether your pre-
set of 2-12 is a constant or change-
able.

The starting number is wired to
the DCBA inputs with an optional
10K resistor to +5V on each input,
which is then unconnected for a bina-
ry 1 or shorted to ground by a switch
for a binary 0.

You will need to supply a pulse on
the DOWN pin for each count. If this
is to come from a switch, you must
debounce it. Use a 7404 hex inverter
and a SPDT switch.

7404 Wiring: +5V to pin 14
(power) ground to pin 7 and switch
common [ground of inverter and
logic O input). Connect pin 2 [notA] to
pin 3 (inputB) and to normally closed
SPOT switch section. Connect pin 4
(notB) to DOWN of 74893 [clock
pulse out) and pin 1 (inputA] and nor-
mally open switch.

7493 Pinout: Inputs: D.C,BA ini-
tial count = 9,10,1,15

LOAD counter=11

CLEAR=14

DOWN=4

UP=5

Power: +5V=16

GND=B

Outputs: BORROW=13

CLEAR=14

CARRY=12

D,BCA outputs={7,6,2,3)

7493 Wiring: +5V to pins 5 and
16 [no UP counting, and supply volt-
age]. Ground to 8 and 14 and
through four switches to {9, 10, 1,
15} (ground, no clear, initial count).
Connect pin 11 to 13 (to reload each
count down past O, or 8 momentary
switch from ground to pin 11) to
manually load your count. Connect
your trigger [high to low edge) to pin
4 (clock down count). Output the end
of count on pin 13 [borrow out from
counter after O count). Leave output

ANSWERS TO #129821 - DEC. 1998

HiJaak Pro from Inset Systems,
supports 8 Dr. Halo .CUT format —
created with Dr. Halo lll. Uses run
length compression to store images
with 2568 colors [eight bit).

CUT i images store color palette
information in a separate palette file
with a .PAL extension. It also supports
Lotus. PIC format — | don't know if
that's any relation to the Dr. Halo .PIC
format.

Inset Systems is at 71 Com-
merce DOr, Brookfield, CT 08804;
203-740-2400 FAX 203-775-
5634.

HiJaak Pro should be available
from software retailers.

Carlos Hidalgo
Brookfield, CT

ANSWERS TO #129821 - DEC. 1998
| have located two programs
which | have used for graphic format
conversion. Both of these claim to con-
vert Dr. Halo Il files to many formats
;gcbua lly from many formats to many
rmats). However, both refer to .CUT
files not the .PIC which you mention.
Can you resave them in .cut? If
you can display the file in your Dr. Halo
program, perhaps you can use a
screen capture program to get a new

at.

1. icovertzip [short for | con-
vert.com — version 1.49 — 1988] is
an old DOS Fmgram available on
http:/ /www filepile.com/nc/start. |
have used this program to convert
many odd file formats. You must use
the "setver” DOS command to set the
version to 3.3 or lower as the pro-

gram does not recognize Iamr ver-
sions,

2. Graphic Wor'kshop Profession-
al Version 2.0A Copyright 1998 by
Alchemy  Mindworks, Inc, —
http;/ /www.mindworkshop.com/ alc
hemy/ alchemy.html. | have used this
program sllghdy unlytobatafaw
A

it]
$40.00. # ?ronmm also has

counts D, C, B, A={pins 7, B, 2, 3)

unconnected.

The input count can be four DIP
switches or a rotary HEX thumb
wheel switch with the common tied
to ground and the four outputs tied
to inputs DCBA.

Example: ground C and B to load
1001 binary. This will take nine plus-
es of down to count to O and one
more to trigger the borrow for a
count of 10.

Barry Cole
Sunnyvale, CA

ANSWER TO #129823 - DEC. 1958

You don't need to bypass the
monitor at all — the motherboard
doesn't need to have a monitor
attached.

The keyboard is checked during
the POST (Power On Self Test), so
you will need to have a 'keyboard'
attached.

Vetra Systems sells a "Phantom
Keyboard" that "Allows PC boot-up
and operation without keyboard." It's
a small plug that replaces the key-

LASERS & ACCESSORIES

[# Complete Systems [ Visible | IR

[ Plasma Tubes [# Complete Modules
[ Power Supplles [ Collimating Optics
[ iccessones NN s
o \ Q:\\§5rmi£cnnuoe
gmlﬂ WEB SITE:

IH: LRUI"I:H t> Mmi-lasers.com
Phone: 602-934-9387

* Fax: 602-934-9482

Write in 141 on Reader Service Card.

screen capture ability, but | have not
used it. i
via internet

ANSWERS TO #129821 - DEC, 1998
Graphic Workshop, by Alchemy
Mindworks, Inc., will read and convert
Dr. Halo images to just about any
other common format. The program
|s available for evaluation or purchase
at http://www.mindworkshop.com.
HiJaak PRO by Guarterdeck Corp. is
another excellent converter, but it's a
little pricey compared to Graphic
Workshop, and is probably overkill for

your needs,
; Scott Miller
via Internst

ANSWERS TO #129821 - DEC. 1898
- The Dr. Halo format is probably
the same as Lotus .PIC format. PIC
mausedbymmdisplaygmphsm
their 1-2-3 spreadsheet, and many
programs adopted the file format for
simple pictures. David C. Kay and John
R. Levine describe the format in their
book&uphicaﬁleFonnam.McGraw

_Hill 1892,

Acumuritvamlonufl.ah.nsmay

offer some form of conversion, but |

board plug at the motherboard con-
nector.

Vetra Systems is at 275-J
Marcus Blvd., Hauppage, NY 11787,
516-434-3185 FAX 516-434-
3516. E-Mail: vetra®@mail.idt.net

Carlos Hidalgo

don't know. Excel 97 clamehmaﬂ
these files if they belong to a set of
Lotus files, but it will not convert them.
The documentation for Corel
Draw 7 claims to read and write these
files, but the program disagrees. Corel
may have remaved the fiter because
the .PIC extension conflicts with the
extension commonly used for
Macintosh PICT files. Corel Draw 8
mayhavamedﬂmwl:.butwcm
uwinu
uld varuion. Caorel Oraw 4,
does read these files and will output
the converted file in almost any format
you wart. If you can find & copy, it will
be cheap. The program was bundled

ggés 4

Hauppage, NY

ANSWER TO #129819 - DEC. 1998
Check out the ad on page 47 of
Dec. '98 Nuts & Volts. This vendor
[Pikul & Assoc.) carries two inexpen-
sive monitor adapters that may do

Packs & Charger for YAESU FT-50R / 40R / 10R;
FNB-40xh sswsoss  7.2v  650mAh $41.95
FNB-47xh puss 7.2v 1800mAh $49.95

4
For YAESU FT-51R/41R/ 11R:

For YAESU FT-530/ 416 /816 / 76 / 26:
FNB-26 ssxowsn  7.2v 1600mAh $32.85

For YAESU FT-411/470/73/33/23:
FNB-11 pack 5w  12.0v  600mah $24.85

Packs for ALINCO DJ-580 / 582 / 180 radios:

EBP-20ns pack 7.2v 1500mah $28.95
EBP-22nhpk(s+) 12,0v 1000mAh $36.85
DH-11

For lCOM IC-Z1A / T22-42A / W31- 324/ TTA;
BP-180xh s pees  7.2v 1000mAh $39.95
BP-173 pack 9.6v__T700mAh $49.95

For ICOM IC-WZ21A / 2GXAT / V21AT (Bisck o Geay)

-1 ok

[ZATZ]| IANUARY SUPER SPECIALS! [F-rmo

For ICOM IC-2SAT / W2A / 3SAT / 4SAT elc:

For ICOM 02AT etc & Radio Shack HTX-202 /404:

BP-8h pack 84v 1400mah $32.96
For KENWOOD TH-79A/42A/ 224:
PB-32xh sk 6.0v 1000mAh $29.95

For KENWOOD TH-78/48/28/27:

For KENWOOD TH-77, 75, 55, 46, 45, 26, 25:

Mail, phone, & Fax orders welcome! Pay with
Mastercard / VISA / DISCOVER / American Express

Call 608-831-3443 / Fax 608-831-1082
Mr. NiCd - E H. Yost & Company
2211-D Parview Road, Middielon, W1 53562

CALLOR WRITE FOR OUR FREE CATALDG!

Cellular ! Lapiop / Videocam / Commercial & Aviation packs tool
E-mail: ehyosi@midplains.net
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Great Books for Hobbyists,

Students, Engineers . .

Simple, Low-Cost Electronics
Projects
byFredBlechman
Leam electronics with
Fred Blechman's
excmng new book.
designs and progress
to more sophisticated
comes with a complete discussion of ircuit
theory and parts list, as well as information

on troubleshooling and testing, Build
voltmeters and multimeters, inductance and
semiconductor testers, variable frequency
audio oscillators, a photoelectric counter,
and much more!
1-878707-46-9/224 pages/$19.95
Controlling the World with Your PC
by Paul Bergsman
PC Disk Included!
Connect your
computertothe real
world and make it do
useful work like
controlling stepper
motors, tuming
appliances on and off, J
or monitoring fluid levels. PC disk contains
software files in ready-to-use form.
1-878707-15-0/208 pages/$35.00
The Forrest Mims Engineer's
Notebook
by Forrest Mims Il
This revised edition of
Forrest's classic book
indudes hundreds of
useful circuits buitt from
integrated circuits and
other parts available
from convenient
SOUrces.
1-878707-03-5/156 pages/$19.95
The Integrated Circuit Hobbyist's
Handbook
by Thomas R. Powers
Covers the major
types of integrated
circuit devices—
linear, TTL, and
CMOS—and
provides complete
details and theory
about their
operation. Contains lots of useful application
circuits—an essential reference for every
hobbyist. 1-878707-12-4/256 pages/$19.95
Order on the Web!
For these and other great books
on electronics, visit:
www.LLH-Publishing.com
or
«all 1-800-247-6553 to use o
major credit cord, or send check or
money order to:
éhléw”l’uwﬂﬂnu

3578 Old Rail Road
Eagle Rock, VA 24085

the trick.
One converts VGA to RGB +
Sync and one converts VGA to R
G/Sync B. They may be able to tell
just which one you need for your par-
ticular monitor. Their phone number
is 314-937-0335.
John McMichael
Laramie, WY

ANSWER TO #128813 - DEC. 1998
The stripes in the new currency
are used as a measure against coun-
terfeiting. These stripes cannot be
scanned from outside your home to
see how much money you have in

your possession.

Mark Hanz
Houston, TX

ANSWERS TO #129820 - DEC. 1998

The “Apple Il Emulator
Resources Guide” found at:
http:/ /www.fags.org/faqs/apple2

/emulators-faq/part1/ is the best
resource for Apple Il emulator and
interface information.

| am not sure if it's possible to
directly connect an Apple |l drive to a
PC, because PC drives and Apple dri-
ves use different encoding tech-
niques. There are a number of meth-
ods available to transfer the informa-
tion from an Apple Il diskette to a
ROM image for use with an emulator.,

It is possible to transfer disk
images "on the fiy," in which an Apple
Il will simultaneously create and send
images via nulknodem cable to a
host computer. The easiest method
for creating disk images on the Apple
Il and transferring them to the PC is
by using “Ap222PC" by Clay Chang
(found at ftp://ftp.apple.asimov.net
/pub/apple__utility/ap2222pc.zip.

AP2222PC will transfer disk and

ANSWER TO #129812 - DEC. 1998

The adapter you need to connect
your video camera to a TV can be
purchased at RadioShack. It is called
a video RF modulator [cat. #15-
1283) and is priced at $29.99. This
unit will convert the linelevel video
from your video camera to TV chan-
nel 3 or 4.

Depending on the plug style on
your camera's video output cord, you
may also need to buy an adapter to
connect to the video RF modulator.
RadioShack should also have such an
adapter if you need one.

John McMichael
Laramie, WY

ANSWER TO #129811 - DEC. 1988
Although you should follow the

sequential text files between the PC
and Apple using the Apple game |/0
port and a PC parallel port.

In-depth details of all facts of
Apple Il emulators can be found in the

“above listed resource guide.

Joe Grand

ANSWERS TO #129820 - DEC. 1998

Mr. Reynolds indicated that he
wants to interface an Apple Il floppy
drive directly to his PC to create disk
images, but | believe there is a much
simpler way. Why not just interface
the entire Apple Il computer to your
PC to transfer the disks and create
images?

| will assume that you have
access to an Apple Il with floppy drive
and serial port. | believe the //c and
//gs came with a serial port already
installed, and controller cards for oth-
ers models are readily available from
several sources.

You can connect your Apple |l
and PC together with a null modem

TECH FORUM

manufacturer's recommendations
for charging batteries, you do not
have to be a fanatic. Understanding
what's going on will show the reason-
ing behind charging profiles and how
and why they may be modified.

For reference, | recommend a
book by Gates Energy Products,
Rechargeable Batteries Applications
Handbook, Butterworth-Heinemann
1992.

There is also T. R. Crompton,
Battery Reference Book, Second
Edition, Society of Automotive
Engineers, 1996.

Batteries are recharged by run-
ning a current through them. The
larger the current, the more quickly
the battery will reach full charge.
Battery design determines how lgrge

cable, and run some free software to
transfer disks.

Check out http://geta.life.ui
uc.edu/ "badger/files/adt120.zip
[Apple Disk Transfer 1.20) for the
software needed to create/transfer
the disk images. The program is well
documented and even contains
pinouts for the null modem cable, in
case you need to construct one.

According to the program docu-
mentation, the program will creste
140K disk images that are compati-
ble with the ap12em Apple emulator,
Overall, this solution should be less
costly and time consuming than
designing and constructing an inter-
face to the floppy drive itself.

It's nice to see people still sup-
porting such a great computer. For
additional Apple Il references, take a
look at http://geta.life.uiuc.edu
/ “badger/apple2.html and http://
www.apple2.org.

Jason Plumb
Lubbock, TX

4B write In 139 on Reader Service Card.

ALFA ELECTRON]CS visit www.alfaelectronics.com for compiete into

DMM

HIGH QUA TY TEST EQUIPMEN

-800 526 2532 for Order anri Free Catalog

PS-303 ($159.00) 30V/3A
PS5-305(3219.95) 30V/SA  PS-B201 ($239.95) 30V/SA
PS-8112 (§399.95) 6OV/SA  Digital Voli & Current Displar
PS-1610(5289.00) 16V/10A PS-8300 ($199.95) J0V3A

DMM-I’S (Sl‘?‘) true rms, AC/DC (V.A), Q.
bar graph, freq, capac., dBm, logic, diode
DMM.-23T ($99.95): 44 digit, true rms, high resol
{10V, 10nA, 10m0Y), hFE, diode, contin

DMM-20 (37495 AC/DC (V, A), Freq, cont,,
Capac, induct, 03, hFE, diode, duty cycl¢
DMM-1122 ($59.95). DC/AC(V,A), O, hFE, diode

cupacitance,
DMM-123 (34495 DMM + capacitance,
DC/AC(V.A), 2, hFE, diode, contimuity
DMM-10 (519.95): 3% digit, DC/AC V, Q, hFE,
| diode, signal output(+3V,-0.5Vsq.,50%duty)

qule Qutput DC Powcr Supplies
stant current, constant mo * Independ
-ShnnCmtmdaMmdpmtnded

ﬂ!uﬂl
ll‘ﬁl'lzflklla.

PS-8200 (3179.95) J0V/3A

wurms 3% o||=
5): d-p i

l.(.'ll-u (3119.95): 0.1uH-200H,

0.1pF-2000uF, 0.01G-201
diode test. New Model

LCR-131D (3219,95)
0. lpF 1Dm|’

m
FC-1200 (£129.95): IJ,AGHJ:
Handheld, § digits di

Tru)le Oumut

-('PS-SIM & PS-SICBON)!}

ps.em:; Log 30V/SATIOV/SA
ge M

73111 $12500 |+ Mni
75111 $155.00 |*

7710 817300 |
M e si9s00 K
#7100 532500 |
. |92B-m 1445 |
9611 $1,695 |,
815253 |

52495 |,
ﬂl-l[l $1,130 | M
BEIE 3555 |-p

AUDIOIRFIFUNCT GEN‘

SCATCIADEID ’:&r
:\mm AG-!&D] (S%S) 10Hz-
sine, 0-10V) sq'lwmve
(§229.95) with 6 digit counter
m I'G-ZIOIA (3154.95)

PS8107 (§399.95) 30V/10A PS-8301 ($259.95) 30V/SA

20 MHz Scope Cursor Readout

ALFA ELECTRONICS
P.O. BOX B0B3
PRINCETON. NJ 08543-8089

Triple Outp'

T

2 variable out 0-30V,0-3A4 |
°0t=MSV,?Amn

E-mail:

POWER SUPPL
Single Output

FAX: 609-897-0206
sales@alfaelectronics.com

Write in 140 on Reader Service Card.

k ?;} 0VAAOVAA
PS-8203 (§549.95) 30V/SAI0VISA

Programmable

rc-n

Pnlm1.l49’5}lﬂfﬂ 0.
PPS-3635G(31.149.9506VNIA|
PS-1830D(3214.95)18V3A | PPT-1830G(31,499.95)18V/3A [+

TEL (800)526 2532 1 (609) 897-1135

209.9: M-B034(3179.95) 3%
* 0.02Hz-2] Hszo’;mw DACJDV(VNC.%JE):‘

Call ! erlc ! Fax [ Email for FREE CATALOG
Visa, MC, AMEX, COD, PO Accepted. OEM Welcome
1 Year Warranty (2 Years for GW/Instek)



the charging current may be — and
for how long.

The major limitation occurs
when the battery is recharged but is
still receiving a recharge current —
the condition is called overcharge.

Near full charge in modern
sealed batteries, the charging cur-
rent produces oxygen at the positive
plate, and this oxygen increases the
pressure inside the cell. Ideally, this
oxygen migrates to the negative elec-
trode where it harmlessly recom-
bines with some extra cadmium
hydroxide.

The recombination releases the
heat that makes the cell tempera-
ture rise, and this heat balances the
electrical energy of the charging cur-
rent. The migrating oxygen allows a
battery to handle some overcharge
current, but how much overcharge
current depends on the cell design. If
the overcharge current is too large,
then the pressure becomes too high
and the cell vents through a safety
valve. Venting causes a sealed cell to
lose capacity and shortens its life.
Consequently, cells should not be
overcharged beyond their design
specifications.

There are three common bat-
tery types: standard charge, quick
charge, and fast charge.

The capacity of a battery is rated
in ampere-hours, and the charging
rates are commonly specified as a
fraction of C, which is the battery
capacity divided by one hour.,

A D-size battery might have a 4
ampere-hour rating. The standard
charge rate is 0.1 C, so it should be
recharged at 400mA [or less). The
charging process isn't perfect, so it
takes about 14 hours to recharge a
battery at the 0.1 C rate — about
40% longer than expected. The bat-
tery should not be damaged by a 0.1
C overcharge that lasts for days.

Quick charge batteries can be
charged at up to 0.33 C, so they
reach full charge within four to five
hours.

Although the cell is designed to
withstand this high rate, it should not
be left on the charger indefinitely.

For example, my Black and
Decker drill wants the charge
stopped after five hours.

Some chargers will use the quick
charge rate for a few hours and then
switch to rate less than 0.1 C. Such a
charger will not damage a cell that is
left in the charger.

Fast charge cells can be
charged at rates as high as 4C, so
they can recharge a battery in 20
Jmninutes, but the charging current
must be reduced before the cell is
fully charged.

To fast charge a cell, you need a
charger that senses when the cell
nears full charge and adjusts its
charging rate. The charger can tell it
is near full charge when the battery
temperature rises.

Many batteries are trickle

charged (0.05 to 0.1 C] to keep
them fully charged during long peri-

ods of inactivity.
Gerald Roylance
Mountain View, CA

ANSWER TO #12984 - DEC. 1998

The GP1US2X IR receiver is
manufactured by Sharp, and is also
sold by RadioShack as part #276-
0137. You can find a copy of the data
sheet at http://support.tandy.com
/support_supplies/17533.htm.

Also, if you're trying to build
transmitter and detector circuits
with this device, you may find the fol-
lowing URLs useful: http://www
.wirz.com/tutorial/IR/index.html
and  http://www.seattlerobotics
.org/guide/infrared.html.

Another good source for IR cir-
cuits in general is http://godot
tuniv.szczecin.pl/“mjaskula/tomi/
opto.html

Mark Winters
Orem, UT

ANSWER TO #12981 - DEC. 1988
| don't know where you can get a
copy of IDE, but getting the USB spec
is very easy — you can download the
spec from www.usb.org.
Gerald Roylance
Mountain View, CA

ANSWER TO #12982 - DEC. 1998

Everyone should connect a pair
of VU meters to his stereo system!

When my brother and | were in
our teens, we saved up our maney
until we: could afford to do it. It must
have done something good, because
we both became broadcast engi-
neers.

A quick check of the 18689 Allied
Electronics catalog shows a 4.5"
Simpson "Wide-Vue" VU meter for
$32.10 ... pretty pricey in terms of
19689 allowance dollars!

If you have a pair of true VU
meters, consider yourself lucky.

Nowadays, these have been
largely replaced by DC voltmeter
movements that are driven by an
electronic buffer circuit. A true VU
meter is typically a 200-microam-
pere D'Arsonval movement, with an
internal resistance of 3900 ohms. A
fullwave diode bridge inside the
meter case converts the audio [AC)
into DC to drive the meter. The
meter is intended to be used to mea-
sure a 600-0hm audio circuit.

Of course, a diode will not con-
duct below a certain threshold volt-
age. and as the meter diodes switch
between non-conduction and conduc-
tion, this slightly changes the amount
of current that the meter draws
from that 600-ochm audio line, and
introduces a slight amount of distor-
tion to the sound. To reduce this dis-
tortion, the standard 3800-chm VU
meter was intended to be used with
a 3600-ohm series resistance,
bringing the total resistance to 7500
ohms.

1479 Rollins Road
Burlingame CA 94010

Top Quality Reconditioned
Electronic Test Equipment

Hewlett-Packard ¢ Tektronix » Fluke » Wavetek
Buy ¢ Sell * Rent * Trade
Shop our On-Line Catalog
http://www.bellelect.com
650-679-1711 » Fax 650-679-6777
Corporate Offices: ~ Seattle WA 425-251-6653

285 S.W. 41st Street
Renton WA 98055

BELL

Electronics

Looking for Test Equipment Manuals?
Contact: Manuals Plus (435)882-7188 * Fax (435)882-7195
http://www.manualsplus.com

Write in 138 on Reader Service Card.

With this series resistance, the
meter would read zero VU, or 100%,
with 1.228 vRMS (+4 dBm) applied.

A further need for the series
resistance is so that the meter will
have the proper ballistic characteris-
tics .. when a signal is applied, the
needle will rise at the proper rate,
and will come to rest without exces-
sive overshoot and "bouncing
around.”

A standard VU meter has been
designed to have proper ballistics
when fed through that 3600-0hm
resistance, and if you change or elim-
inate that resistance, the ballistics
will suffer.

How do you connect the VU
meter to the speaker wiring of your
stereo system? The simplest hook-up
is to connect one terminal of the
meter to the "common speaker ter-
minal, and connect the other meter
terminal, through a 3600-ohm
series resistor, to one channel's "hot"
speaker terminal. Connected that
way, the meter will read zero VU
when 1.228 VRMS is present across
the speaker. If you assume your
speaker has an eight-ohm imped-
ance, that will actually be a power

level of 188 mW. P =
(1.228)*2/8 = 0.188 W.

That's pretty quiet, by most lis-
teners' standards.

In fact, this measurement will be
only approximate, for two reasons.

First, a VU meter reads accu-
rately only with a steady-state
sinewave input. With a complex
waveform, such as music or speech,
the meter indicates somewhere
between the average and peak val
ues of the waveform.

Second, the impedance of the

E"2/R;

" loudspeaker varies with frequency.

So even if the meter is measuring a
steady sinusoidal tone, you would
need to know the speaker's actual
impedance at that frequency, and
then re-calculate the actual power
delivered.

Unless you listen at exceedingly
low audio levels, you'll probably want
to add some attenuation to your
meter circuit.

For ballistic reasons, always
keep that 3600-0chm resistance in
series with the meter, and connect
the attenuation between the loud-
speaker terminals and the resis-
tance. Continued on page 63

WHOLESALE CABLE

price you |
> offered, ’.
i where you got |

REMUI'E CONTROLS' ALL MA.IOR

it from, and i|
let us try to |
beat iI‘

(118) 262-0900 - FAX (118) 67 401

No NY sales, Federal and local laws provide

refurbished as new.

mammauwmonumvmum

wuwmmuﬁhmmﬂrmnun@n&w'
paying for all services mm&wwmmhm
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[ TEST EQUIPMENT cont. |

DEC EQUIPMENT WANTED!!! We are
buying DEC systems, boards, terminals,
drives and peripherals. Also Scientific
Micro Systems (SMS), DSD, Datability,
Dilog, other DEC compatibles, and
Computer Output Microfilm (COM) units.
Please call for a quote or fax us your
equipment list. We buy, sell, and trade.
KEYWAYS, INC., 937-847-2300 OR fax
937-847-2350.

YIG OSCILLATORS wanted from old
HP, Tek, WJ, Advantek, efc., products.
Paying between 50 and 150 dollars typi-
cal. Please fax list to 804-794-8284 or E-
Mail: aveom@richmond.infi.net

OTHER TEST equipment Racal Dana
9303 true RMS level meter with head as
new, $375; Fluke 8921A true RMS volt-
meter, $300; Philips PM 6654 high reso-
lution programmable timer counter,
$350; Wavetek 178 programmable wave-
form synthesizer, $825. Psitech Plus,
707-745-4804, www.psitech-plus.com.

796-1405.

HP 8640B, 001,002,003, manual,
$1,195; HP 8660A/86602A/86633B,
$1,695; TEK 4B5M, $349; Wavetek
1001A, $149; HP 334A, $100; TEK AM
502, $100; HP B6006A, $149; HP 8620C,
5.9-9GHz, $249; TEK 7844, opt. 3,22,78,
$139. Technologies West, 541-267-6064.

HP 54602B 4 ch. 150MHz digital oscillo-
scope, opt 5 (enhanced video trigger),
benchlink module/sofiware (RS232 out),
training kit probes, transferable HP war-
ranty til 8/99, normally priced at $5,000,
sale price as new at $2,500. Sorenson
DCR-115B DC PS, 0-20V, 0-115A,
CVCC, dual meter 220 input, $800. 201-

Dawson, 805-736-0288.

CESIUM/RUBIDIUM repairs, free esti-
mates. 13 Tektronix catalogs 1967, 70s,
most B0s, $120; GR1412BC capacitance
decade, $100; Fluke clamp on ammeter
80I1-410, $50; Rubidium modules, $425;
Quartz modules, $175-$250. Corby

Tired of Expensive Inkjet Cartridges ?

Save 90% on Inkjet Inks !

Inkjef
Southwest =7

www.inkjetsw.com

* BULK Inks, Refill Accessories

* Glossy card stock {# Coated Paper

* School & Government P0O’s Welkome
* 2 - 3 Day Shipping

(602) 668-7334 Fax

850 January 1999/Nuts & Volts Magazine

= S __Printer Latialedn N . _BLACK [ COLOR
,,,,,,, { o e CARTRIDGE | CARTRIDGE |
Canon BJC-4000 Series, 2500, C3000,C3500,C5000 | $5.50 $12.95
___ Apple StyleWriter 2400,2500 T _$1295
Canon BJC-600, 610, 620 Apple StyleWriter Pro /$4.95(9cc) | $4.95@ (9cc)
~ Hi-Capacity Canon BJC-600, 610,620 | $5.95(15cc) | $5.95@ (12cc)
Canon BIC-70, BJC-80 , - | $9.95 (3-pak) | $14.95 (3-pak)
Epson StylsColor, ColorPro,PoXL. | 81200 |  $1900
Epson StylusColor Il lls N et SRS 1000~ oo (G800,
EpsmStybsColorSOO,?OO B d L 514:00 | $19.00
Epson Stylus Color 400, 600, 800, 850,1520, Photo $1400 | $19.00

Quality Inks for:

HP ¢ Epson ¢ Lexmark

Canon * Apple » DEC

Monday - Friday

(602) 668-0959

Write In 40 on Reader Service Card.

' Printer # of Refills | Cost/Refill| Kit Price

P R N e S P e e o rmat s BIRCK] Coiod Black | Color | Black | Color

| HP 500 Series, 400, Officejet 300, 350, Fax 7 14 | 471 285 | 32.95 39.95 |
HP 600 Series, Officeiet 500,570,600 | 7 14 | 47 321 | 3295 4495
!EBQQ_S'?ﬁ%_‘QQQQJl@'W@IZOLm o —n-o i }ooibs - 10 | _6.67 400 | 39.95 39.95
'HP 720C, 722C, 890C, 1120C : | 6 10 | 6.67 450 | 39.95 44.95
| Canon BI-10, 200, 210, 240, 250 Apple SWriter 1200, 1500 14 20 | 2.15 200 | 29.95 39.95

| Canon BIC-4000 Series, C2500, C3000,C3500,C5000 | 60 60 | 0.50 0.67 | 29.95 39.95
| Apple StyleWriter 2400, 2500 | el st :

| Canon BJC-600, 610, 620 Apple SWriter Pro 20 13 | 1.50 3.07 | 29.95 39.95
EpsonStysColor, ColorProProXL | 12 12 | 250 3.33 | 29.95 39.95 |
Epson Stylus Color Il lls {8 15 15 | 2.00 2.66 | 29.95 39.95
Epson Stylus Color 500, 200 208 =1 T 1.50 235 | 29.95 39.95 |
Epson Stylus Color 400, 600,800,850,Photo | 20 17 | 1.50 2.65 | 29.95 44.95 |
Lexmark JP 1000, 1020, 1100, ExecJet Il llc, Medley 4C 10 17 | 3.00 2.35 | 29.95 39.95 |
Lexmark JetPrinter 5700, 5000,7000,7200 | 10 17 L 400 235 | 39.95 39.95 |

| Xerox Home Center 450C, XJ6Clnkiet | 22 12 | 1.36 3.33 | 29.95 39.95 |

SAVE 30 - 50% on New Compatible Cartridges!

|
!

Call or see us online!
7:30 - 4:30 PST 10:30 - 7:30 EST

1-800-447-3469

USM 338 HP 17008/300, $150; Heathkit
frequency counter SM2420 0-512MHz
?g?g Tek 191 sig-gen $50; Call 909-873-

WANTED: LOOP ANTENNA 10509A
from Hewlett Packard 117A any condi-
tion. Call Greg after 7pm EST 305-261-
0929.

SECURITY

SURVEILLANCE EQUIPMENT wanted.
Audio, video, RF, telephonic, countersur-
veillance, communications, any other
professional equipment. Fax 410-836-
1180. E-Mail to Sales@swssec.com
Voice 410-879-4035. www.swssec.com/
used.html.

FACTORY SALE! QVS 104: 4 BNC/RCA
12 pixels, 256 scale. 8.5" (W) x 2" (H) x
5.5" (L). $169 @ 5 pcs., $149 @10 pcs.
Also available: 8-1 video auto-switcher,
$65 @ 5 pes., $58 @10 pes. Distributors
welcome. Matco, Inc., 1-800-440-0299
Fax: 630-350-9546. E-Mail: sales@mal-
co.com Web site www.mat-co.com

8 CAMERA DUO-QUAD DISPLAY
BLOW-OUT. 8 camera B+W 2 page hi-
res. real-time quad w/2 video outputs.-
Selectable display quad/sequencer or
both. These units are brand new discon-
tinued American Dyhamics AD1475A.
Similar units in this magazine are twice
the price. Not a China imitation. Industrial
unit. Our reg. price $350, NOW $175 EA.
While they lastl Pro-Vid Sys. 781-933-
0827. E-Mail: RicksVideo@ MSN.COM

FACTORY SALE! PS 102: Built-in pin
hole CCD, lens size: 1.2mm. 5-1/2" (D) x
1.7" (H). $69 @ 5 pes., $65 @ 10 pes.
Distributors welcome. Matco, Inc., 1-800-
440-0299 Fax: 630-350-9546. E-Mail:
sales@mat-co.com Web site www.mat-
co.com

FACTORY SALE! CNL100, CNP101:
1/3" CCD, 430 line horiz., 12V/100mA,
lens and pin hole types, lens
3.6mm/F2.0, 1.27" (W) x 1.27" ‘L) x 1"
(H). $43 @ 5 pcs., $38 @ 10 \
Distributors welcome. Matco, Inc., 1-
440-0299 Fax: 630-350-9546. E-Mail:
sales@mat-co.com Web site www.mat-
co.com

MILITARY COMPONENTS wanted.
Capacitors, resistors, diodes, transistors,
semiconductors, ICs. Electronic Material
Iirgjf;fmes' 818-769-1002, FAX: 818-769-




ALARM CATALOG of panels, motion
detectors, contracts, CCTV & more.

Equipment that only the professionals
can . Send $2 to HES Electronics,
POB 183, Brick, NJ 08723. Mention this

ad and get a $10 off certificatel Visit
www.heselectronics.com

FACTORY SALE! IC 113: PIR motion
detector w/ NO/NC alarm output. CCD
camera with audio can be turned on by
detector. 5-1/4" (L) x 2-3/4" (W) x 2" (D).
$89 @ 5 pes., $82 @ 10 pes. Matco, Inc.
1-800-440-0299 Fax: 630-350-9546. E-
Mail: sales@mat-co.com Web site
www.mat-co.com

B oanaan’s

FACTORY SALE! AS 1000, 2.4GHz
transmitter & receiver. Capable handli
total of 4 wireless cameras, range: >300".
Built-in camera, 380 TV line. $189 @ 5
pes., 5179 @ 10 pes. Additional camera
$99 @ 10 pes. Matco, Inc. 1-800-440-
0299 Fax: 630-350-9546. E-Mail:
sales@mat-co.com Web site www.mat-
co.com

FREE FULL COLOR CATALOG. Hidden
cameras in lamps and teddy bears ready
for use, personal alarms, and many other
personal protective and safety devices.
Send request to: GTH3 Computers, PO
Box 4434, Oceanside, CA -4434
or gth3@mailcity.com

SATELLITE

EQUIPMENT

USED SATELLITE EQUIPMENT. You
name it, we have it. LNAs, downconvert-
ers, drives, receivers. Working condition
guaranteed. Call 765-385-.

BEST PRICING on 18" satellite TV
tems for home and RV. DSS, DISH
Network programming, multi-room view-
ing options, accessories. www.skyvi
sion.com Call 1-800-543-3025.

FREE SATELLITE TV CATALOG. Tech
books, installation videos, analysis soft-
ware 1-800-843-2425 or www.baylin
com

L BAND quadrifilar T/R antenna, 55 dB
LNA, 20 watt HPA, works great for
remote GPS. Info at afstar.com

FREE BIG dish catalog. Low prices!

tems, upgrades, parts, and “4DTV"
S ision 1010 Frontier Dr.,, Fergus
Ea;“.' MN 58537. www.skyvision.com
-800-543-3025.

MILITARY TRANSISTORS & DIODES &
INTEGRATED CIRCUITS WANTED.
ELECTRONIC MATERIAL INDUS-
'{;ifs 818-769-1002, FAX 818-769-

1998 DSS SOFTWARE COOKBOOK
700+ CD-ROM COLLECTION
CLONING REVERSE-ENGINEERING,
PPV, ADULT, EMULATORS, DIA-
GRAMS, SCHEMATICS, PATCHES,
PLANS, MUCH MORE. (SPECIAL: 1ST
500 ORDERS GET 500+ ADDITIONAL
PROGRAMS!) WHOLESALE ONLY $22
(BUY 2, GET 1 FREE!!). DSS TEST-
CARD INFO SOURCE MANUAL $10.
VISA/MC/AMEX/COD/CHECKS/MO.
BRINKER ENGINEERING LABS, USA.
CALL NOW 352-429-5496.

WHAT! YOU don't have TELECODE's
NEW 1998-9 “HACKER CATALOG,”
yet! 125+ items. Call 520-726-2833. Surf
online at hitp://www.hackerscatalog.com

SATELLITE EQUIPMENT available: Re-
ceivers $25 and up; 20-25 LNB $30; C-
KU feed horns $65. Call 757-599-4408.

FREE SATELLITE TV INSTALLATION
TOOLS AND EQUIPMENT CATA-
LOGUE: for complete installation.
Consumers, dealers, distributors and
technicians welcome. 1-800-646-8665 or
www.natropolis.com or fax 651-641-
1898. Natropolis, Int'l, PO Box 14115,
St. Paul, MN 55114.

DSS AUTOMATIC LNB cutoff. Very low
noise, no adjustments, works with all
models. $60 each, plus shipping
charges. 10% discount for 10 or more.
Call 703-764-5118 to place an order.

SATELLITE RADIO BOOK AND
GUIDE. New book covers all Audio
Services, SCPC, Subcarriers, FM
Squared, Facsimile, Press Services,
Weather Services. Simple how-to-
receive instructions. $16.95 plus $3
Priority Mail. UNIVERSAL ELECTRON-
ICS, 4555 GROVES ROAD, #12,
COLUMBUS, OH 43232. 614-866-4605.

THE BEST is back to stay. Master code
recovery. 16¢5x, 16c62x, PALS, GALS,
other microcontrollers, etc. Check out our
web page at www.acdinc.com for details
or call 703-764-5361 or write Advanced
Circuit Designs, Inc., 5765-F Burke
(23296\#9 Parkway, Suite 317, Burke, VA
15.

20 RAINBOW

‘\\

Use this kit to control cool-
ing fans, or any device

that is temperature act- | ,

vated. Output is 100mA.

For a 3 Amp application | ,

s the Relay kit RP-1 o

the new Micro-controlied | ,

n-l-y PFlC—1 kit Temperature pr
voltage: 7.5 10 18v DC
aiu:s'uz
‘emperature Range 32°- 200°F)

FC-1 KT $14.95

obe includ-

WIDE BAND PRE-AMP uses pcs and
surface mount technology for batter performance.

Usa this for scanners, HT's,
Frequency counters,
Satelite Asceivers. It ampli-
fias low-lovel (weak) signals.

1 tha signal is sxtramely low
two ampifiers can be used in a series.

* 1MHz Io 2.5 GHz 2.8dB NF
* 1d8 compression=0dBm

* Gain: 1MHz- 2008 10 2.5GHz-6dB
* Power requirement: 12v @ 6Ma

WBA-6 KT $19.95

» Size: 1 W@ x2 14" x 118
BFL-3 Buwt $6.95

refiector and hear blocks away. The BIG EAR can bg hadden
about anywhers. Makes an Uiira sensifve infercom. Can be
used 25 8 1.5W AMP. Wa supply a min-alectrel mike i the
. Power requirement & o2y DC. SIZE1. 75 1°

AA-1 BuLTs2ess KIT $10.95

Do you need an
allention getier,
warning light,or
fiashing light for
model airplanes? Then this it is for you Use & as an
emargency light for your auto, radio lower, even uss i
on your bicycle. Has a variable fiash rate. Power

2 for $9.95

Comes
« Smiley face
LP-4 BUILT $12.95

Bor12vDC, Skzed5wie
kT $11.95

has
been asking for.
Turn your digital
volt ohm meter

TVNOTCH FILTERS
FOR CHANNELS
2thru 22

Our TV finers sliminate unwantad TV channels of
intariorance that abers both sound and video with

sold for educational purposes only.
You must obtain permission from your

local cable company before using these fiters
on your cable system

wr *14%

AuDID
PREAMP
Boost your

to
||ll|.Il1|
Plug your mic
into our AP-1 and drive your amp. to full capacily.
Connect an AP-1 1o a pair of ampiified speakers,
plug your mic in and you have an instant PA sys-
tem. Requires 6 1o 12vDC Size: 1.75" X 1"

The DT-3 kit will
tum your digital volt
ohm meter into an
accurate digital ther-
mometer with .1 degree resolution. Measure
tamperatures from -40° to 250F° The remote
sensor is 25" sq. and can be mounled many
feat from the meter Power requirement 9V DC

SIZE: " x 135"
KIT $8.95

FM STEREOQ TRANSMITTER Have your own FM radio station. Any stereo signal you phug
inlo the FMST-100 transmitter kit will be iransmitied to any FM radio luneable from 78 to 108MHz FM.
Plug in your CD player, lape deck and have a wirsiess link to any FM radio, within 200 A Listen o your
CD while mowing the lawn. Transmil from your car 10 your camper, of through an sudtorum. Transmit
music on one channel sing on tha other. mmunlhmmw Cwnlwﬂml.w

operales great over phone lines, radios
OF Scanmers.

* 16 TTL Level Outputs

* DTMF Decoder Decodes 16 different
touch tones using the phona, radios,
Of scannars.

* One relay & driver circult on board.

= Bv battery powered.Sire: 2 3¢ x 2 1F°

KIT $34.95

This kit will turn
your digital volt

that junk box of
unmarked capacitors inlo a fortune of
usable parts. Measure capacitors from
<2.2pF to 2.2uF.Power requirement 8v
DC. SIZE: 1.80"x 2"

KIT $12.95

used to operale a taps

Tho\fDld umlmndmmw
ales a relay, light, motor, 7 What could you do
with a sound activated switch? Power require-
ment 7.5 TO 18v DC. SIZE: 15"x 13"

If you want to switch more power 56e our
Triac (TP-1) or Relay (RP-1)Power kit.

VOX-1 KIT $6.95

wmduwdulnm for laft & right siereo separa-
tion. ANTENNA NOT INCLUDED v Batiory operation

FMST-100 sze 1516
Cabinet

KT $29.95
$8.95

SIZE: 1.5 x25x 3

out!
* Baftery iasts
for years!
= If you have

SHOWN
ACTUAL SIZE

Small but mighty this litle
Jewel will out perform most
units many limes its price.
It really stomps oul a sig-
nal. The WM-2 kit is a
buffered wireless mike that operates from
BOMHZ 1o 120MHz FM, the frequency of any
broadcast FM radio. Includes a mini-electrel
mike. & to 12v DC. SIZE:1.25" x 1"

KT $14.95

This kit can be
great fun at par-
fies. When you e,

genarally your
hands will swesl

allows you to measure thasa changes, only a
slwmalmp;:uwmmw

Add this Ele it 1o any or of ol
your telephones. When one
phona is used & red LED will
light on the other axtansion.
This lets everyons know when your Compulsr modem
s in use. Power mequiremant 9 DC. SIZE: 1.1 x '

DC VOLTAGE
MONITOR
i batery status is

need this kit. This
kit uses 7 LEDs
to monitor 12v
DCin 1v, 172v, or
1/4v steps. Monitor Bv or 5v in 1/4v steps.
Great for boats, motor homes, madel planes of
race car ni-cads. All and instructions are
included. SIZE: 1.3" x 2.7°. If you want io
Mdlnmpowmwmlcrmr}

VM-1 IT $7.95
For110AC VM110 muo.ns

his phone line powered

switch is small enough lo be

installed anywhere. Every
fima the phone is picked up the recorder will record
both sides of the conversation aulomaically. Use
In your office to record all phone calls so you don't
loose important information. SIZE:1" x 6
If you want to switch more power see our
Triac (TP-1) or Ralay (RP-1)Power kit.

KIT $12.95

important, you o

WATER ALARM
Don't aver get stuck with
a flooded basement or

reaches the sensor it
automatically lurns the
pump on or off  The Water Alarm supplies you
with 100 mA of output that activates a relay ( that
you supply ). This relay can tum on a sump
pump, of in applcations whare you are filling a
area with liquid it turns off the pump. Sensor
included. Size 1.4" x 2"

WA-2 KiT 17.95

Write in 41 on Reader Service Card.

Pease add sulfoent postage Fist b $5.50 Canada §7.80 Adcibonsl LB Add 100
US FUNDS ONLY V¥ wi acceai Islaphons orders for Visa or Masiermand

CALL 317-291-7262 FAX 317-201-7268
INTERNET: www.ralnbowkits.com
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MILITARY SURPLUS

ELECTRONICS

MILLIONS $$$ in “scrap gold” from old
computers and electronics junk.
Message; 603-645-4776 or www.liac.net
lusers/quiksand/goldtek.htm

AUDIO — VIDEO
— LASERS

WANTED: PRO video equipment, VCRs,
switchers, cameras, etc. Advanced
Media 702-874-1911.

SYNC-A-LINK UNIVERSAL VIDEO
SYNC GENERATOR restores all hori-
zontal & vertical sync lines, DC level,
compensates for inverted video, color
Fhase, from standard or distorted ana-
ogue video-type formats. Comes com-
plete with operations manual & 80-day
warranty. $160. 918-479-6451 or write to
Sync-A-link Communications, PO Box 4,
Locust Grove, OK 74352.

START YOUR OWN TECHNICAL VEN-
TURE! Don Lancaster's newly updated
INCREDIBLE SECRET MONEY
MACHINE 1§l tells how. We now have
autographed copies of the Guru's under-
ground classic for $18.50. Synergetics

ress, Box 809-K, Thatcher, B85552.
520-428-4073. VISAMC..

ANTIQUE VIDEO TRANSFER SER-
VICE: transfer of any 2" quadruplex video
tapes. Quad TV spots, features, medical,
corporate, military, government, and uni-
versity tape libraries TRANSFERRED
TO VHS. Affordable. Phone/fax 415-821-
7500. If no answer call 415-821-3359 or
pager 415-245-8700.

Quality Reconditioned

TEST EQUIPMENT
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MOD CHIPS for Sony PlayStation. Now
your backups will work. Only $9.95 ea. +
$3 shipping. Call 1-888-467-6150, all
major credit cards accepted. Computers
& components at wholesale prices.
WWW,.CCONUSsa.com

BROADCAST VIDEO equipment want-
ed: all types, new or old. Please call, Jon
with info. 1-800-539-2859.

FREE LASER CATALOG. Helium-Neon,
Argon, ruby, visible laser diode modules,
lightshows, holography, laser pointers.
Lowest prices. Midwest Laser Products,
PO Box 262, Frankfort, IL 60423. 815-
464-0085 www.midwest-laser.com

CREATE 3-D video images with the
Visual Eyes Video system. Phone or
fax 918-479-6451 or write to Sync-A-
Link, PO Box 4, Locust Grove, OK
74352.

LASER POINTERS hottest novelty
crazel Bullet style, metel cased, keychain

inters (not the cheap plastic styles).

ighest quality, brightest laser for Ie?al
US use. Each packed in brilliant display
case with batteries. All factory new and
sealed with full one year warranty. We
wholesale with the lowest prices on any
quantity. Gentry Communications 507-
332-2788, )

SONY PLAYSTATION MODCHIPS.
Allow you to play CDR backups &
imports. $10 ea. + $3 shipping. Quanity
discounts. 619-590-9320.

8x8 PORT video/stereo audio switch.
Electronic wideband patch panel. elimi-
nates complex wirin% of your video and
audio components. Easy signal routing
via front panel controls using the MMCS-
10. Call Communications Systems Labs
at 1-800-529-9483 or check our web site
at www.commsyslabs.com for this and
more,

TFT COLOR LCD monitor: 12VDC
power, NTSC video input. Display for car,
boat, navigation, instrument, security. 4"
panel $149. 5" monitor $315. 6.4" monitor
$4B0. TV turner, AV swilches, antenna,
6.4" monitor, remote control, video
sources for car CCD camera, tracking,
etc. Call 1-800-266-5706 PCT. Website:
mobil-e-tech.com

TELEPHONE/FAX

TELEPHONE CATALOG 160 pages
including office automation, voice mail,
and all phone accessories. Send $10 to
HES Electronics, POB 183, Brick, NJ
08723. Mention this ad and get a 10% off
certificate! Visit www.heselectronics.com

NEW: MEMORECS system, provides
most important features your answering
machine is missing. Oricom Technolo-
gies, 303-449-6428. www.sni.net/~ori
com

WHAT! YOU don't have TELECODE's
NEW 1998-9 “HACKER CATALOG,”
yet! 125+ items. Call 520-726-2833. Surf
online at http://www.hackerscatalog.com

PHONE SYSTEMS WANTEDI!!! 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., 937-847-2300 or FAX

USED TEST ( 60 2) 483-6202 937-847-2350.
Fax (602) 483-6403 DANBAR QRETrty

(Contact us for details. 909-371-8497

SALES COMPANY £-Mal distributors@nutsvolts.com

Write In 42 on Reader Service Card.

14455 North 79th Street, Unit #C ¢ Scottsdale, Arizona 85260
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CABLE TV

DEALERS: NEW VMB00O cable con-
verter. Sharp tuner, 800MHz. 125 chan-
Gnglas_’ Call for lot pricing. NTS 1-888-355-

UNMODIFIED JERROLD 212 converter

$50. 97.5, 106.5, 108.5, AB filters $12 onented floating-poi

ea. 100dB . Digital 125 ch PRO con- provide aﬁﬁm

verter $150. Call for the best can and control solution for cost-

buy! Toll free 1-888-561-4796 M-F 10- sensitive control tasks, Used

6pm. hitp://bbctech.hyparmart.net stand alone or connected via
RS-232/R5-485, Dominos are
true piug-and-go control.

. : ;‘;‘mﬂ P;?E;i E»;SRSM « everything in Domino 1 plus m.m: Coop‘tzr:‘9 og? and others. 800T Case,
|2 «16 bits of high- paraliel /O .
NOTCH FILTERS 110, 1085, 106.5, oSl fod ph- st iile 800T Case Only . . . $121.80
97.5 75dB dBﬁp notch. $19.95 ea., 1-5 » C bus * Wide-range power operation
qty. $15.95 ea., 6-10 qty. $11.95 ea., 11- « 2channel 12-bit ADC * Hardware PWM output
h20 qty{.’gr!v).gﬁds_a.i 21 o:' marhem V. Caéifé » Serial port: 19.2-kbps RS-232A,
r. or and information ine RS-422, or RS-485
389-3536. B +5v@°|’5 mA 599 to 5139

NEW! CABLE converter electronic ser-
vice equipment and supplies for most
cable converter boxes. Highest service,
lowest prices. Call Ken Erny Electronics.
24 hr, E?:;ger and information hot line 516-

EXPLOSIVE CABLE TV GRAB!
BRINKER ZAPPER/SNOOPER STOP-
PER combo module all in one! Buy
wholesale factory-direct, no middie-
man. Let others fined + za

instead. 100% COMPATIBLE. Your

‘Dﬂr-ﬂraOH

Domino 1 features:

BIG rower

LOW COST

Dominos are rugged, miniature
encapsulated controllers that
com- bine lots of analog and
digital /O with a fast control-

Domino 2 has:

Visit our Web site for complete datasheets
www.micromint.com
ToOrder Gal: 1-800-635-3355

4 Park 5t, Vemon, CT 06066
(860)871-6170

toals...

Write In 43 on Reader Service Card.

Are you i in A
Control Syﬂnm?lfnnt ynuslmuldhc! Look sround,

microprocessor in il TVs, cars, radios, traffic
lights & even toys have embedded compuiers

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

RUALL _ case - Deluxe Polypropylene. Chemical

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

order NWI medi- trolling their actions. The Primer Trainer i eller WCC Electronical
ate l.hiLIFET'I‘IJI‘EO Gl.ll?AEHanEEll E!W‘;l':“érx%w“{ewm:x: i o:nirollad sial!g'n tem eraluf'z ;’;g;}.l:::u':, o‘.,i',‘"f;f’.{,';’;
ices operal give you the opportunity , o
CHECKS: ONLY $10 (SPEGIAL: /820 [P e s of e ol o oy g 1o STl lonos g
CXLIT m Lruction
BUPER ZAPPER MODULES ONLY |™uyoutromviig smpepngansio senite compenens 40 Wat o .42
ng MOoLors. out in

$161 (3/333)| Uso SUPER ZAPPERS I [ peu moveonto Aseniicr, b cominas o wihopdons . Basc,orFoth Complio.

FL, NY, PA, Mi. DESCRAMBLER e
PLANS  (4=§5, 20=§$15) 130+ e
DESCRAM L,ER SOURCES 6’? e e o
FREE SHIPPING. OPEN 24 HOURS! e Ve Consratee
352-429-5496. BRINKER ENGINEER- | Examples @ Consiructings Capacitance Meter
ING LABS, USA INCHUG®: + Intiriicing bod Costeatieg Soopom: 0.

y e . Interfacing and Controlling Stepper Motors
* Scanning Keypads and Writing to LCD/LED Displays

ADEAL4U WHOLESALES BIG SAV- ; .
INGS $5$ BEST QUALITY - NO CHEAP : m‘:; 'm"‘i"*““‘:':’gon e GoldStar - 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 . . . $372.00

CLONES 888-387-1248 www.adealdu. .
com

JERROLD UNMODIFIED CONVERT-
ERS FOR SALE. CALL FOR BEST
PRICES. NO DESCRAMBLER SALES.

DTMF Autodialer & Remote Controller (New!)

The PRIMER is only $119.95 in kit form. The PRIMER Assembled & Tested is $169.95. This trainer
can be used stand alone via the keypad and display or connected 10 a PC with the optional upgrade
($49.95). The Upgrade includes: an RS232 serial pont & cable, 32K of batiery backed RAM, &
Assembler/Terminal software. Please add $5.00 for shipping within the U8, Picture shown with upgmde
option and optional heavy-duty keypad (529.95) installed. Satisfaction guaranteed.

CALL BRLD ELECTRONICS 1-800-322 | ym -y — Electro Tool, Inc.

B6316. =m Al E — 9103 Gillman, Livonia, MI 48150

PICS, GALS READ if you've lost your v Inc. 1‘ 2 E ggg%tg%rgﬁr&t:ﬂ ssg‘bg 5,%22_},32515
masters. Programming service available. 11 -EMAC WAY, CARBONDALE, IL 62901 FAX: (734) 422-3432

Call for info. Network Sales, 616-683- | 6185204525 ' Fax457-0110 5205708 | AR “Toole Agnm!lcan Mode™

125 CHANNEL Digital Pro converter
with audio & video $82 each. Panasonic
TZ-PC175DG2-7 converter with volume
control $135 each. The best converters
y407gscan buy! Please call 1-888-561-

UNMODIFIED CABLE CONVERTERS.
Zenith ST1600, ST1086, ST300,
Panasonic 175, 145 vol. & non-vol. Regal
RR-92 & RC 83, DP5, DP7, DRZ, 5503
VIP, SA 8580. Guaranteed low prices.
flaesasse call for more converters 405-631-

WANTED PIONEER 6110, 6310 CON-
VERTERS, RAW, TOP CASH, LOTS §
OR MORE. 702-642-0325.

UNMODIFIED ST 1000 and ST 4000,
$20 ea. Bill 419-385-3100.

World Wide Web: http:/www.emacinc.com

Write In 44 on Reader Service Card.

PIONEER 6110, 6310s, READY TO GO,
SATISFACTION GUARANTEED,
SORRY NO NEVADA SALES, LESS
BUSTERS ELECTRONICS, 702-642-
0325, WEB: WWW.lessbusters.com

UNMODIFIED, POWER-UP, Pioneer
BA: 6110, $75; 5135 $45; 5125 $25;
Jerrold DPS, channel 2: $19, DPBB
7312, $95; S/A B8590-757 (11 button)
$95. Minimum 10-lot. 405-631-5153.

FREE =~ CABLE DESCRAMBLER
PLANS! For details write: Sierra
Publishing, 909 E. Yorba Linda Bivd,,
Suite H-181, Dept. NVK, Placentia, CA
92870.

AS-IS converters Oak Sigma, $20;
Zenith, $7; genuine unmodified DPV5,
$10. Call John 419-243-7856.

CBTV REPAIR. We specialize in all con-
verters, including Zenith. Give us a call:
405-634-1535.

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.

TOCOM UNMOD. 5503 cable converters
$6 each. Call 706-398-2100. 10 lot min.

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 cata-
log: 405-631-5163, FAX: 405-6831-4788.

SA UNMODIFIED all makes and models.
Call for best prices 706-398-2100.

SONY PLAYSTATION MODCHIPS.
Allow you to play CDR backups &
imports. $10 ea. + $3 shipping. Quanity
discounts. 619-590-9320.

TOCOM UNMOD. 5503 cable converters
$6 each. Call 706-398-2100. 10 lot min.

PANASONIC TZPC175-3DG2: the origi-
nal 175 with volume, parental control,
and channel 3 output. Ideal for all your
projects. $50 each/10 lot. With remotel
All units fully guaranteed, RAN, and
repacked. We are the lowest priced
wholesaler of Panasonic equipment.
Gentry Communications, 507-332-2788.

Nuts & Volts Magazine/January 1999 53



LOWEST COST LCD’S ON EARTH g iyl N s

Composile NTSC 8 RGB Input | OPTREXDMF-5005N Autosync
1200 OR 6:00 Viewing Angle | 24054 Graphic Raflecive STN $30) 1, ' i

: o ATTENTION: YOU'VE tried the rest,
Vipeo LCD CHARACTER LCD LCD MoNITOR E?_‘Ec %g,?a;sthe thSt' UN'C?H’;
4 Inch Video NTSC $150 OPTREX DMF-5005SN-EW 10.4" DSTNor 12.4° TFT whare ol svalie
h ’ 4 customers ALWAYS come first.
Ty SR MAE e o B aac STN S0 Anaog SVGA Input CABLE  CONVERTERS  AND

Integrated Backlight & Inverter | 5 o5 oraracior Reflecive STN $8 | Automatic Expansion of VGA

Extended Temp: -100+60C | sHARP LM20AZY images o SVGA (On 12.17) SHIPMENT. FREE batteries and coax
Brightness: 260 nits 2x 20 Characler Reflective STN 58 | Very Aggressive Pricing cable. FREE bullet protection with
Power Consumpfion: 4.3 Watts | VIKAY 2035TNLD NOTW-D Starting under $5001 every unit gs.urchased. FREE shippin
Contrast: 50 fo 1 2X 16 Character LED Backiit STN $8 with a $500 purchase or more. N

items. We tear down, reverse engineer,
and draw schematics for items we are
sent by companies or individuals who
can't get prints from manufacturers.
Latest draws: MM2000, HT2000, cable
boxes, Hird-A2 satellite receiver. Send $5
and request television catalog, or check
our web site for our other 20 catalogs.
Bomarc Services, Box 1113, Casper,
WYy 82602. 307-234-3488
ROLLO@TRIB.COM BOMARC.ORG

ACCESSORIES. We will beat all com-
E’elilors prices GUARANTEED. All
NITS in STOCK FOR IMMEDIATE

NoteBook Screens under $200
340 Models in Stock
Obsolete Screens Stocked
Hard To Find LCD? Call!

Only $1095 With Touch

COD charges. ALL products come
with a 1 year warranty and a 30 day
money back guarantee. Please give
us a call TOLL FREE 1-888-738-8181
9am to 6:30pm EST. VISA, M/CARD,
DISCOVER, COD. UNICORN
Electronics does not advocate unau-
thorized use or theft of cable services.

MOD CHIPS for Sony PlayStation. Now

ToucH MoONITOR LCD DisPLAYS CONTROLLERS %gur backups will work. Only $9.95 ea. +
EarthVue 10.4 shipping. Call 1-888-467-6150, all
10.4" VGATFT s 6.3" Mono STN $60 ISA major credit cards accepted. Computers
m VGA Input 94" Mono Reflective  $60 PCI & components at wholesale prices.
it Bri 84" TFT $250 PC/104 WWW.Cconusa.com
115 % i 94"DSTN $150 | NTSC : -
RS-232 Touch Screen Option 104" TFT 5350 VGA LOW COST plain converters: Pioneer
Only 9.9Wx7.THx 1.5D 104°DSTN $240 cﬂm’“'ahg {6 LCD Kits with LCD BC '41 35, Hamlin CR-6000, DRZ-3,
Ideal For Factory Automation : ple CD, they're all 450MHz, 70 channel comes
Fully Articulating Ball Mount Controller & Cable Starting with new remote, 1 year warranty for only

$15 each. Panasonic: TZPC-170,
450MHz with volume, $25 each; TV-86,
$25. Minimum 10-lot. Call 405-634-1535.

EARTH

Computer Technologies
“The World Leader In LCD Recycling”

Ph: (949) 361-2333 Fax: (949) 361-2121
http://iwww.flat-panel.com

GENUINE UNMODIFIED JERROLD
DPBB 7312. 1-800-804-8655. E-MAIL:
CLEWIS7296@A0L.COM

CABLE PARTS & EVERYTHING. Parts
& accessories. Best prices & quantity
discount. WE DON'T SELL BOXES. 1-
800-MODULE-0.

TOCOM UNMOD. 5503 cable converters
$6 each. Call 706-398-2100. 10 lot min.

Write in 71 on Reader Service Card.

INTRONICS,

wanzawvair, xs. |[NC.

70 PRINTER PORTY

THE POCKET PROGRAMMER

he 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, 82/74
Prom's and Eprom Emulator to 32K X 8.
Only $129.95

Same Name, Address & Phone Number for 16 Years....
Now isn’t that Amazing ?

Intronics, Inc.

Box 13723/ 612 Newton St.

Edwardsville, KS 66113 Add $5.00 COD
Tel. (913) 422-2094 Add $4.00 Shipping

*Single Sided sSurface Mount

*Double Sided *Punch Press

sMulti-Layer Capability
*LPl

Toll Free: 888-657-3827

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

FOR ALL YOUR CABLE NEEDS: Call
Images Electronics, for the best quali
parts at the lowest prices. 909-982-2

or visit our web site at http:/members.
aol.com/ImagesCo

ZENITH ST1600 unmodified $60 each.
Call 706-657-4445. 10 lot min.

PANASONIC TZPC145-3: the original
145 with parental control and channel 3
output. $45 each/10 lot. With remote! All
units fully guaranteed, RAN, and
repacked. We are the lowest wholesaler
of Panasonic equipment. Gentry
Communications. 507-332-2788.

CONVERTERS WHOLESALE Regal
CR83 $35 each/10 lot. Panasonic 145-3
$45 each/10 lot. Panasonic 175-3 $50
each/10 lot. We also stock TV86, Time-
less, RAS50E, and Trivisions. Large
selection of replacement remotes and
batteries. Lowest prices on any quantity.
Wholesale/distributors welcome. Gentry
Communications. 507-332-27

WANTED: GENUINE RAW UNMODI-
FIED CABLE TV CONVERTERS. TOP
CASH PAID. CALL 708-715-6118.

BATTERIES WHOLESALE. Heavy duty
AA and AAA batteries.These are ideal
for remotes, toys, and small electronics.
24 batteries per box. Cells start at 12¢
eachl! Fully guaranteed in factory packed
boxes. Wholesalers and distributors call
for case quantities. Gentry
Communications. 507-332-2788.

GENUINE UNMODIFIED TOCOMS VIP.
CALL 717-401-3438.

SA UNMODIFIED all makes and models.
Call for best prices 706-398-2100.

FILTERS IN STOCK, limited supplg. 110,
108.5, 106.5, 97.5 MHz notch. Round
and square types. $14 to $20 each.
Highest quality. 407-676-2530. Mention
ad number F100.

BOARD R US, for all your cable needs or
computer software, programming service
available. 4 MHz resonators 3 pins as
low as 34¢. For info call 909-948-3736 or
vist us at our web site
hitp:/members.aol.com/BoardRUs

GENUINE UNMODIFIED JERROLD
DPBB7312 FOR SALE 10 LOT MIN.
CALL 708-715-6118.

UNMODIFIED CABLE CONVERTERS:
JERROLD, SCIENTIFIC ATLANTA,
PIONEER, ZENITH, TOCOM. MIN 10
LOT. CALL 708-715-6118

CABLE TV. Panasonic TZPC 175DG2,
brand new, $80 w/volume, 1 year war-
ranty, minimum 10 pcs. anLqil.. plus
all major brands available. Lowest
price new/field ulls. E-Mail:
OCALA@BELLSOUTH.NET phone: 1-
800-929-1549 fax: 305-220-9

UNBELIEVABLE PRICES. We carry a
full line of cable tools and equipment for
all your cable needs, Also a wide variety
of electronic parts & accessories, tools,
diagrams, converters, step-by-step
instructions, no raw parts. Full technical
ggzport. 12pm-7:30pm EST. 1-800-562-

THE BEST is back to stay. Master code
recovery. 16c5x, 16c62x, PALS, GALS,
other microcontrollers, etc. Check out our
web page at www.acdinc.com for details
or call 703-764-5361 or write Advanced
Circuit Designs, Inc., 5765-F Burke
Centre Parkway, Suite 317, Burke, VA
22015.

TOCOM UNMOD. 5503 cable converters
$6 each. Call 706-398-2100. 10 lot min.

PLAYSTATION MOD chips. Works with
all models up to 750x. Color instructions.
Five wire hook up, comes with wire. $5
each, tplus shipping charges. 10% dis-
count for 10 or more. Call 703-764-5118.

ZENITH ST1000 unmodified $16 each.
Call 706-398-2100. 10 lot min.

WANTED: TV digital cable converters.
Fax 954-961-7577.

Fax (913) 441-1623 Visa / Master Charge / Amex
54 January 1999/Nuts & Volts Magazine
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SA UNMODIFIED all makes and models.
Call for best prices 706-398-2100.

CABLE STOP, one stop for all your cable
needs. Quality parts at a low price. 1-
800-562-8442 12pm-7:30pm EST

ZENITH ST1000 unmodified $16 each.
Call 706-398-2100. 10 lot min.

COMPONENTS

DON LANCASTER'S ACTIVE FILTER
COOKBOOK is back in print.
Autoliraphed copies of the seven-
teenth(!) classic printing $28.50. SYN-
ERGETICS PRESS, Box B809-N,
Thatcher, AZ 85552. 520-42B-4073.

Visa/MC
MILLIONS $8$$ in “scrap gold” from old

computers and electronics  junk.
Message: 603-645-4776 or www.tiac.
net/users/quiksand/goldtek.htm

PHOTOMULTIPLIER TUBES, radioson-
des, electro-luminescent panels, elec-
tronic parts, test equipment.
www.lonemtn.com

MILITARY TRANSISTORS & DIODES &
INTEGRATED CIRCUITS WANTED.
ELECTRONIC MATERIAL INDUS-
ISIBIES 818-769-1002, FAX 818-769-

FACTORY SALE! CNL100, CNP101:
1/3" CCD, 430 line horiz., 12V/100mA,
lens and pin hole types, lens
3.6mm/F2.0, 1.27" (W) x 1.27" (L) x 1"
(H). $43 @ 5 pcs., $38 @ 10 pes.
Distributors welcome. Matco, Inc., 1-800-
440-0299 Fax: 8630-350-9546. E-Mail:
sales@mat-co.com Web site www.mat-
co.com

OLD ICs & TRANSISTORS WANTED:
HIGHEST PRICES PAID please FAX
your list with part number, quantity &
condition of any semiconductors to
Rick @ ESI, 5363 Broadway Ave.,
Cleveland, OH 44127. 216-441-8500
FAX 216-441-8503. Since 1946!
www.electronicsurplus.com

AMAZING! 35¢ ALL TOGGLE SWITCH-
ES. Brand new. Rated B6A/125V.
Hardware included. 1/4" panel hole.
SPDT or DPDT on-on, or on-off-on. Min-
imum 100pcs./package. Add $6 freight.
Gateway Products Corporation, PO Box
936397, Margate, FL 33093, 954-974-
gﬁoﬁé. Fax: 954-974-6818, VISAMC, no

WANT TO Buy: ICs, military & aircraft
relays, diodes, transistors, Cannon,
TRW, Amp, Burndy, Deutsch, Bendix
connectors, electronic test equipment &
most components. Hoffy Electronic Ent.,
B818-718-1165, FAX 818-341-5506.

RF TRANSISTORS, TUBES, 25C2879,
SD1446, MRF455, MRF454, 3SC1969,
2502166, 25B754, TA7222AP,
25C1419, 25C1947, 25B688, 2SDBB0.
MRF422, MRF448, MRF247, MRF317,
SAV7, SAV17, 3-500ZG 4CX250B,
5728, 3CX3000A7, 4CX400A silver mica
caps, resistors, electrolytics, etc.
Westgate 1-800-213-4563.

MICROCONTROLLERS

PICBOT AUTOMATION controller.
Single PCB with extensive /O and sen-
sory for home & office automation, robot-

ics, and light industrial applications.
Includes 20MHz 8-bit RISC MCU, up to
512K SRAM & FLASH, dual H-bridge
motor drivers, dual serial COM ports,
stereo digital audio, 14 Darli dri-
vers, 6 high-current drivers, 8 LED dri-
vers, IR remote sensor, and user rro—
totype area with 10 PIC VO (A/D) lines
and SMT s. Includes an object-ori-
ented stack-based interpreter that runs
applications from any text file on a PC.
Runs off any DC power source from +6V
€0ﬁ4v' af;gr connects directly to F:g
rt easy programming a
confi uprgtion. S|nglz gcog solu‘ﬂngn for
mobile robot evrgg)cn. Prices from
$199 quantity 1. Technology, 408-
690-9660. Fax 408-279-3211 www.webo
.com

mgISEg Iao:mggg dss;:t.j?pmnt
m. Rapi m con-
tains PIC16F84, int ratg rammer
and solderless breadboard. Write soft-
ware on PC, pro?ram PIC16F84 usi

rallel port, and test circuits fast.

59 plus $6 shipping to: Emicros, 25759
H_;g,gawood. Farmington, MI 48336. 248-
477-6639, www.emicros.com

ATMEL 90S1200/89C2051 PROTO-
TYPE BOARD. High quality 2x3 bare
board with 1x2 prototype area. Supports
RS-232 interface, regulated power su
ggféoonnectors. Includes schematics

rd and interactive rammer. Send
check or money order for $15.50 to:
2051BC, 1826  Lambeth W;ag.

Carmichael, CA 95608. 916-487-25
WWW.2051BC.COM

EDLIE THE KIT KING

Presents New-Do-

It Yourself Kits from Datak e
Each Kit comes complete with an educational explanation of the circuit.
Build these useful kits and have! Fun Too! Each kit comes with its own PC Board

Voice Changer (80-1051)
Your voice can be changed to add a
vibrato, like those used to disguise secret
witnesses. Or you may change your voice
upward or downward: women sound like
men and vice versa. Includes a very
ROBOT voice as well. A microphone and
speaker are included on the PC board; all
that you need to add is a 9V istor

4 Train Sound Effects (80-9101)
This Cob project will produce 4 very realistic
user selectable sound effects that are ideal for
model railroad. Throw any of switches 1o
produce a train whistle blowing 3 times, a train
chugging along, a level crossing bell & the
“clickety clack™ of a train crossing a bridge. Kit
includes al parts including speaker Easy to
ble. op on2416VDC.. $7.95

battery. This is a very novel and
entertaining circuit. $12.95

Universal Timer (80-1061)
Another novel circuit, that might be useful
for special theatrical effects, or, if you are
simply a practical joker/ The circuit can
produce sounds such as the tick-tock of a
grand father's clock, a heart monitor (as ins
the hospital) water on a tin roof, a motor
boat, cricket, etc. Requires a 9-Volt battery.

Stereo Preamplifier (80-1041)
Amplify any tiny audio signals about 50
times & deliver them to a power amplifier
cleanly and undistorted. An AGC control
eliminates pops or distortion. This circuit
will be useful in boosting the output from
tape heads, microphones or a magnetic
cartridge etc. For input to an audio
amplifier. Requires a 12VDC power supply

Includes its own seaker. $8.95 at about 100mA peak $9.50
Sound Activated FM P
T itter (80-2801) Infrared Toggle Switch

A sound activated switch and hybrid sound
activation level is user settable. Two-state
transmitter has excellent range. When no

(80-5801) Control just about any device using
the remote control from just about any TV set.
The circuit switches an on-board SPDT relay:
Tum it on with the remote, and tum it off with

ther signal. The relay contacts are rated 1A at

sounds present the is po
down to save power $10.95

Suction Cup Phone Pick-
Up with Amplifier (80-s501)

No electrical ion to the telep is
Required. Attach a suction cup to the handset &
turn on the amplifier. This project permits group
listening to phone calls, or you can monitor any
other oscillating electrical field Dual IC's
provide a good quality amplifier, The circuit
runs on 6VDC. Everything is included except
batteries. $10.95

125 V.A.C. The circuit operates any DC supply
from B to 15v; use as an old calculator supply etc.
This circuit can have some very practical

Applications, such as tuming on a light by an
invalid. Your imagination is the limit. . 535

Variable Power Supply (80-6801)
This is a basic adjustable voltage power supply
with a range of about 1.5VDC to 35VDC set by a
potentiometer. It is capable of 2 Amps if you ad a
simple heat sink. Circuit includes short circuit
protection. . $13.95

Light Alarm (80-0801)
Detects very small amounts of light and
sounds a piezo alarm. Put in your cash box
or cupboard. Uses Darlington photo
transistor MEL2 & 14011 1L.C. A very
educational kit. $8.50

2 Stage FM Transmitter
This is an extremely sensitive and powerful
FM bug; transmits to upper part of FM
band. A two stage, three transistors FM
transmitter. It operates on a 9V battery.
The most sensitive & powerful that you
can legally buy. The circuit employs an
Electrect microphone for added sensitivity.
Unit can run on 6 volts, greatest output at
12V use. Use 9 volts and the short antenna
wire included staying legal in U.S
(80-3201) $9.50

Sound Effects Generator

(80-103) Another novel circuit, that
might be useful for special theatrical
effects, or, if you are simply a practical
joker. The circuit can produce sounds such
as the tick-tock of a grand father's clock, a
heart monitor (as in the hospital) water on a
tin roof, a motor boat, cricket, etc. Requires
a9-Volt battery. Includes its own speaker

$7.95

Photo Sensor with

Control Relay (80-1031)
The most popular usage for this kit is to
make you own night light But you could
switch just about any appliance either on or
off with either darkness or daylight. Light
sensitivity is adjustable over quite a range.
The relay can handle up to 10 Amp A.C.
You need to add a 9-Volt transistor battery
or a 9V. 25mA supply $8.95

Call or Write Tor a
Free

76 page Catalog

S00-316-645-
Outside the US Please send
S3.00

Edlie Electronics Inc

Mail your orders to

2700 Hempstead Tpke.
Levittown, N.Y. 11756
Order Toll Free

800 -516-645-4722
IN NYS 516-735-3330

Checks, or Money orders are Accepted by mail No
C.OD. Shipping & handling charge $5 For the
continental United States For all Others Including
Canada, Hawaii, Alaska, & PR. must pay full
shipping charges

To order by Fax Call 516-731-5125

We accept MC, Visa, & AE

Carae)

For Info Call 516-735-3330

Write in 87 on Reader Service Card.
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ANTIQUE

ELECTRONICS

ANTIQUE RADIO CLASSIFIED. Free
sample copy! Antique radio’s largest-cir-
culation monthly magazine. Old radios,
TVs, ham equip., 40s & 50s radios, tele-
graph, books & more. Ads & articles.
Free 20-word ad monthly. Subscribe
today. Six-month ftrial: $19.95. Yearly
rates: $39.49 ($57.95 by 1st Class).
Foreign: write. ARC, PO Box 802-G23A,
Carlisle, MA 01741. Phone: 978-371-
0512; Fax: 978-371-7129; Web:
www.antique radio.com

TELEGRAPHY INSTRUMENTS, KEYS
SOUNDERS, RELAYS, METERS,
VIBROPLEX'S, PRACTICE SETS,
INSTRUCTOGRAPHS, CALL BOXES,
ETC. GOODMAN 217-345-6771.

CRYSTAL SETS. Parts, plans, books,
kits. Largest source in the world. Catalog
$2. MIDCO, PO Box 222288, Hollywood,
FL 33022.

WESTERN ELECTRIC WANTED: 1927-
1960s. Amplifiers, speakers, tubes, etc.
Free offer. 1-800-251-5454.

WANTED: FOR historical museum, pre-
1980 microcomputers, magazines, and
sales literature. Floyd, VA 24091-0341
(540-763-3311/540-382-2935).

WESTERN ELECTRIC WANTED:
1920's-1960's. Amplifiers, mixers, pre-
amps, speakers, tubes, etc. FREE
OFFER 1-800-251-5454.

MILITARY TRANSISTORS & DIODES &
INTEGRATED CIRCUITS WANTED.
ELECTRONIC MATERIAL INDUS-
TRIES 818-769-1002, FAX 818-769-
1084.

2 NOS Sony 1/2" Reel to Reel VTR's.
Portable model 3450, camera model
3400, pawer supply, Sony 19" monitor.
Also model AV3600. All cords still in plas-
tic. Includes AV3600 for parts. Asking
$1,000 for all, or will separate. 919-363-

9510.

QUALITY
PARTS

FAST
SHIPPING

Interact Game Products # SV-230
PC ProPad works with hundreds of
PC games. S

Very similar

to Super

Nintendo

controllers, it has a

four-way direction but-

ton on the left, Aand B

buttons on the right and speed con-
trols and auto-fire controls in

the middle. 15 pin D-sub con-
nector plugs inta the sound

card on most Windows based computers.

CAT # SV-230
$3 each

Everlight # 383URC-2/TR1-C(R)

Red, “Ultra-bright™ T 1 3/4 LEDs

now at our lowest price ever.

Due to a special purchase of
“tape-and-reel” parts we are

able to offer these LEDs at an

incredibly low price when pur- 0
chased on the reel. These

are 5 mm diameter water-clear LEDs that
light bright red at 20 ma
CAT# LED-50

100 for $35.00
1000 for $250.00
(25¢ each)

Super VHS tapa users!
Save a bundle on
g} name-brand S-VHS,
}] T-120 tapes. These
4 tapes were used for a
brief period, then bulk
erased. The record-
pratect tabs have been broken)
out, so you will have to cover the
notch with a plece of tape, but they work

great and cost a fraction
$3 each

of the "new" price.
CAT #S-VHS
| 10 for $28.00 « 100 for $250.00 |

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 Ba Charged o Visa, Mastercard, American Express of Discover « Checks and Money Orders Accepted by Mail «
Ordars Deliverad in the State of California must include Califomia State Sales Tax * NO C.0.D + Shipping and Handling $5.00 for the 48 Continental United
States - ALL OTHERS including Alaska, Hawaii, PR. and Canada Must Pay Full Shipping * Quantities Limited + Prices Subject io change without notica.

MAIL ORDERS TO:

ALL ELECTRONICS CORP.

P.O. BOX 567

VAN NUYS, CA 91408-0567

Andrea Electronics # M-150
Designed for use with
personal computers for muiti-
media, speech recognition,
internet telephone, efc.
Stereo headset

and boom mike a5

has two separate "'\\
3.5mm slereo

plugs for connection

to mike and speaker jacks.
Lightweight headphones
with adjustable headband.

6' cord. s

CAT# PHN-15

Semilec # 103AT-2
10K ohm ( + 1 %) @ 25 deg. C. Rated
10 mW, Time constant: 15 sec. 2 mm

x 3mm. 2.5mm lead spacing. CAT #THR-20

10 for $8.50
200 for $130.00

Good-looking 1.65" x 1.68"

panal metar. Matta-black frame
with a 1.43" x 0.84" viewing
window. Scale calibrated from

1 to 10, divided into green

(1-4), yellow (4-6) and red

(6-10) areas. Logo, “The Seeker”

is written under the scale.
CAT #MET-51

$18, [oforswso]

each

DISCOUNT
PRICING

or E——MA”_ For A
Free 96 Page

OUtSide th

e
send sap® USA.

pOSfage_

Big, bright red flashing LED.

10 mm diameter. Red diffused lens.
Great for attention getting displays.
Operates on 3-12 Vde. Flash rate
approx. 2 times per second.

CAT# LED-60

2 tor $9 50

L UVBlacklight |
New black-light lamps designed by Avon

Cosmetics to highlight dry skin.
They have a built-in timer that

10 for $6.50
100 for §50.00

approximately one

minute. ldeal for

lighting fluorescence

in black-light

posters, gemstones,

hand stamps and US <

currency. 5" lamp, FAT5BLB, Is housed in a
lightweight plastic case. 7" x 3.25" x 2.3" high.
Powered by a 12 Vde, 500 ma wall transformer
(included). Individuaily boxed.

CAT# UVL-1 $1 Oeach

FAT5-BLB  Replacement lamp for above
foaure. CAT # BLB-5 $3.00 each

Nichicon #LGQ2W47 1MHSC
1.375" dia x 2" high. 0.4" lead

SR CAT# EC-4745

$3 each 10 for $22.50

0.82” DIAMETER X 0.15"
AVX/Kyocera # PCAT21BGX

Black plastic front, vented metal

back. Solder loop terminals. Louder than
non encased piezo elements. Requires exter-
nal signal to produce sound. CAT # PE-38

3 for $1 g_u 100 for $25.00

1000 for $125.00

SONY Hi-8 Top quality,
metal particle 120 minute
video casseltes. Used
for a short time, then
bulk-erased. Each
cassette has its own
plastic storage box.

CAT # VCU-8 $3 each
| 10 for $28.00 100 for $250.00 |
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T —
CALL, WRITE, Fax

RADIO TUBES and phono. needles.
B70-347-2281.

AVIATION ELECTRONICS

BUY, SELL, trade, avionics equipment,
Collins, King, Sperry: test equipment,
IFR, Litton LTN series INUs 941-625-
3222 P, 941-625-0494 F, E-Mail: avio
nics @afcon.net

SYNCHRO RESOLVER test sets, sys-
tem analyzers, test equipment.
www.lonemtn.com

MILITARY TRANSISTORS & DIODES &
INTEGRATED CIRCUITS WANTED.
ELECTRONIC MATERIAL INDUS-
}'SIGIES 818-769-1002, FAX 818-769-

PUBLICATIONS

START YOUR OWN TECHNICAL VEN-
TURE! Don Lancaster's newly updated
INCREDIBLE SECRET MONEY
MACHINE 1§l tells how. We now have
autographed copies of the Guru's under-
round classic for $18.50. Synergetics

ress, Box 809-K, Thatcher, 85552,
520-428-4073. VISA/MC.

THE CASE AGAINST PATENTS. Don
Lancaster’s tested and proven alterna-
tives that work in the real world. $28.50,
Synergetics Press, 3860 West First
Street, Box 808, Thatcher, AZ B5552.
520-428-4073. synergetics @tinaja.com
VISA/MC.

MILITARY COMPONENTS wanted.
Capacitors, resistors, diodes, transistors,
semiconductors, ICs. Electronic Material
Industries, 818-769-1002, FAX: 81B-769-
1084.

COLLECT COMPUTERS? Sure! Start
now before it's too late. Buy a Guide to
Collecting Computers and Computer
Collections. Send $22 (includes S&H &
taxes) to Unusual Systems, 220 Samuel,
Kitchener, ON N2H1R6. 519-744-2800.
kstumpf@ unusual.on.ca

WHAT! YOU don't have TELECODE's
NEW 1998-9 “HACKER CATALOG,”
yet! 125+ items. Call 520-726-2833. Surf
online at http://www.hackerscatalog.com

HOW WILL HIGH DEFINITION TV
implementation plans affect you? Send
$5 for detailed newsletter/report.
Communications Systems Labs, Dept.
HDTV, 95-132 Lokihi Street, Suite A,
Mllllam, HI 96789.

NEW SURVIVAL COMMUNICATIONS
BOOK. How to build complete home
communications systems. Covers all
needs: shortwave radio, amateur radio,
citizens band, scanners, federal, weath-
er, alternate news, satellite radio, equip-
ment sources. How to build and use
alternate emergency power Sources,
solar. generators, backup batteries. 200

s. $24 Fast delivery Priority Mail.
RA or Visa. Call Universal Electronics 1-
800-241-8171.

ROBOTICS

ROBOT BOOKS.COM visit our web site
for reviews of robotics books, plus robot
kits, toys, movies, and magazines!
www.robotbooks.com

H-BRIDGE MOTOR controllers, 12VDC,
35A average, 50A peak PWM out.
Forward, reverse, ramp-up and ramp-
down on accelleration/decelleration.
Current foldback when hot, reverse
polarity protected, conformal coated,
regenerative braking, compact, approx.
3.75"x5.5". $25 & &H. 717-735-5053.
http://members.tripod.com/~divelec




PICBOT AUTOMATION controller.
Single PCB with extensive I/O and sen-
sory for home & office automation, robot-
ics, and light industrial applications.
Includes 20MHz 8-bit RISC MCU, up to
512K SRAM & FLASH, dual H-bridge
motor drivers, dual serial COM ports,
stereo digital audio, 14 Darlington dri-
vers, 6 high-current drivers, 8 LED dri-
vers, IR remote sensor, and user rro-
totype area with 10 PIC VO (A/D) lines
and SMT s. Includes an object-ori-
ented stack-based interpreter that runs
applications from any text file on a PC.
Runs off any DC power source from +6V
to +24V, and conneclts directly to PC
COM port for easy grogramming and
configuration. Single solution for
mobile robot evroL%cts Prices from
$199 quantity 1. Technology, 408-
690-9660. Fax 408-279-3211 www.weho
.com

CNC SYSTEMS! Write: motivity, Attn.
Pam, PO Box 428, Rocklin, CA 95677,
Call: 916-349-8757. Info/pictures at
www.motivityusa.com A great place to
buy CNC.

www.futurerobots.com ROBOTS are
soon coming to our homes, Most of the
technology is now here and their need is
also here. Come see the real future of
home robots.

PLANS — KITS —

SCHEMATICS

HOBBY CATALOG: Broadcasting and
microbroadcasting transmitters, ampli-
fiers, antennas. Start your own radio
station books. Audio, TV, ham, CB, sur-
veillance, science projects, and more.
PAN-COM International, Box 130-V,
Paradise, CA 95967. www.panaxis.com

' PCB Milling
/4

CIRCUIT BOARDS. Totally new! Low
cost, precision-made PC boards from
your Gerber/NC Drill files. Single and
double sided. Full details at
http://www.pcbmilling.com E-Mail: feed
back @pcbmiling.com- FAX: 703-818-
0071.

HEATHKIT COMPANY is selling photo-
copies of most Heathkit manuals. Only
authorized source for copyright manuals.
Phone: 616-925-5899, 8-4 ET.

BROADCAST FARTHER! 75-110MHz
amplifier connects to stereo transmitters.
Produces 2-15 watts. Requirés 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.

BUILD THE MENDOCINO MOTOR. This
fascinating device is a solar powered,
magnetically levitated motor. It will
delight and amaze you and your friends,
The 27 page plans book includes a list of
parts suppliers. The motor uses readily
available parts. Plans are $15 plus $2.50
S&H. Write to: St. Elmo's Fire, PO Box
141, Stow, MA 01775. E-Mail: tev@gen
rad.com

ELECTRONIC KITS, projects and sup-
plies for prototyping, designing or hobby.

Call 1-888-GO-4-KITS for catalogs or
send $3 to Quality Kits, 49 McMichael
St., Kingston, ON., K7/M 1M8.
hitp://www.qkits.com

AWESOME KITS: voice changers, levi-
tators, lasers, solor robots, and more!
Catalog $1. LNS Technologies, PO Box
67243, Scotts Valley, CA 95067.
www.ccnet.com/~Instech

200+ ELECTRONICS PROJECTS. Build
for pleasure or make 100% (or mare)
profits reselling printed plans. $1 (refund-
able) for catalog & dealer info. MATCO-
A5, PO Box 509, ROSEVILLE, MI
48066-0509.

TERRIFIC TIMEPIECES! LED binary
clock. LED digital clocks, other kits! Free
catalog! WPC, 805-339-0702.
www.west.net/~wpc

TEST EQUIPMENT kits. If you liked
Heathkit, you will love Technology

Systems, 4 Prospect Pl., Torrington, CT
06790.

MOD CHIPS for Sony PlayStation. Now
your backups will work. Only $9.95 ea. +
$3 shipping. Call 1-888-467-6150, all
major credit cards accepted. Computers
& components at wholesale prices.
Www.cconusa.com

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

KITS, PROTOBOARDS, telephone elec-
tronics, pocket testbench, RS-232 instru-
mentation PIC monitor chips. Oricom
Technologies, 303-449-6428, www.sni.
net/~oricom.

Smallest
TV

We call them the ‘Cubes...
Perfect video transmission

Transmltters

the picture!
Transmits color or BAW with fantastic quality - ah'nostmadm
mmmmywmmmmse Crystal

for no frequency with p that equals law

model transmits up fo 300" while the high power 100 mW unit
%s up o 1/4 mile. Audio units include sound a sensitive
n mike that will hear a whisper 15 feel awayl Units run on 8
volts and hook-up to most any CCO camera. Any of our cameras
hmmen!eﬂedlnmateperlecﬂymmoulcmmwoﬂ
greal. Fully assembled - just hook-up power and you're on the airl

C-2000, Basic Video Transmitter Cube...........mu.wwmer$88.95
C-3000, Basic Video and Audio Transmitier Cube.............$149.95
C-2001, High Power Video Transmitter Cube...u..veesini$179.95
C-3001, High Power Video and Audio Transmitter Cube.....5229.95

Super Pro FM Stereo

Radio Transmitter

. 1lIulrﬂequen

hie
transmitter sta-
tion in one
easy lo use,
handsome

cab-
inel. Most radio
stations require
a whole equipment rack 1o hold all the features we've packed
into the FM-100. Set frequency easily with the Up/Down freq
butions and the big LED digital display. Plus there's input low
ppass filtering that gives great sound no matter what the source
{no more squeals or swishing sounds from cheap CD player
inputs!) Peax limiters for maximum ‘punch’ in your audio - with-
out over modulation, LED bargraph meters for easy sefting of
audio levels and a bullt-in mixer with mike and line level inputs.
Churches, drive-ins, schools and colleges find the FM-100 to be
fhe answer o their transmitting needs, you will too. No cne
offers all these fealures af this price! Kit includes cabinel, whip
anienna and 120 VAC supply.
W also offer a power export version of the FM-100 that's
fully assembled with one walt of RF power, for miles of program
coverage. The export versian can only be shipped oulside the
USA, or within the US if by a signed
that the unit will be exported.

FM-100, Professional FM Stereo Transmitter Kit.............5209.95
FM-100WT, Fully Wired High Power FM Transmitter........5429.95

CC ideo Cameras

P Treasure

Finder Kit

Search for buried treasure at

i the beach, backyard of park.
This professional quality kit can

Ilyuumlmﬂmgloraguodmamyccobueldmmmsmp
n@lrﬂm!mlmtasm quality Japanese Class A
Damysmlhwelmhnemmmmmnoi the off-

s that are found on many other cameras. You
see suppliers grade the CCDs at manufac-
mmmmmmmmmmﬂa!heaﬁm

mhemaﬁwlﬂmmthaveabmlh!ﬂumsdm
and draw over fwice the current thal these cameras do -
don't be fooled! Our cameras have nice clean fields and
, you'll really see the difference,
am!youmllnseemmuaﬂgmbm&mmnm—
els are super IR (Infra-Red) sensitive. Our IR-1 luminator
Htsnmﬂamhehu‘maye,butl@ﬂsltnmﬂma
Eanaimghﬂ{:ohfmrammmnwm&larm

jon and DSP! Availab

{808) or super slim Pin-hole style lens.

Theynnon VDC and produce standard 1 volt p-p video
Add one of our transmitter units for wireless transmission fo
any TV sel, or add our IB-1 Interface board for audio sound
Mwarumperea&dlmwnhwkwommmﬂ' fo
any Video monitor, VCR or TV with video/audio input jacks.
Cameras fully assembled, including pre-wired connector.

CCOWA-2, B&W CCD Camera, wide-angle lens.........$99.95
CCDPH-2, B&W CCD Camera, slim fit pin-hole len.....$99.95
CCOPH-2, Color CCD Camera, lens.......5140.95
1R-1, IR Muminator Kit for B&W cameras................524.95
RN R LT ————. )

de!eclml&alaxglhufuplu
8 inches. Easy
mnlormedungenm'mas
you ‘s ' the unit across the
surface -

Has built-in speaker or earphone connection, runs on stan-

dmgﬁganery Comﬂeug\ammeahm

rugged handle | 'breaks ursasy
WME@VWMM Easy one

evening . This nifty kit will pay!u-mseﬂ!

Thaiguymmspl:mmlmksﬁkehe

what do you think it is - gold, silver, Rogaine, Viagra? You‘ll

have fun with this kit.

TF1, Treasure Finder Kib..mmsrmmee 89995

Binocular Special

housing light weight |_ -
aluminum. 10 x 25 power with fully coated opfics. Includes
lens cleaner cloth, nedilamadm'\dnixmnycaso.w
amdemandlqeng sun, choose the EX module

m‘? F«sm.nallyandnm:l
pricel eWsaanmamusammns the ‘Bushnell’
name on them being sold for $30 more!

AM Band

Radio
Transmitter

Ramsey AM fadio ransmitters operale in the standard AM broad-

casl band and are easily set fo an
Our AM-25, ‘pro’ versian, fully synihesized transmitter features
e&s lrequen satting DIP switches for stable, no-drift frequency
1, while :n jumper safable lou higher power output n‘here
mgulluons allow entry-lavel AM-1 UBes a tunable fransmi
Iosmllamr menglmnlanmum 100 mill rlm‘:ﬁol rNoFCC
license is requirn orpacleﬁ rangetsup o 1/4 mi
upon antenna and conditions, Transmitters accept
mms from tape decks, CD players or mike rnixars and run
volts DC, The Pro AM-25 AC power
ec mmmr%c:se sat and bormm |oat me antema Our
enw-lemIAMl an avallable malching case and knob set for

clear channel in your area.

a firushed, professional look.

FM Stereo Radio
Transmitters

BNO-1, ammmm.m
BNO-1EX, R mmmm

Speech Descrambler

qualwu:oallentmnnectwﬂ'mmmmdanyDD
umpeduckumkemarandyaﬁeon-ﬁle-au
te the high power output
oflheFM- manyCuManloltsmam
ghmzslumrmemdelslem' New, i
clean and hum-free runs on either 12 VDG of 120 VAC.
Kit comes complete with case set, whip antanna, 120
VAC power adapter - easy one evening assembly

FM-25, Synthesized FM Stereo Transmitter Kit......$129.95

A lower cost altemative to our

the Bli—g'l’:: MHz FM broadcast
band, plenty of power and our
manual goes into great detall
outlining aspects of antennas,
transmiting range and the FCC

rules-and reguiations. Connects to any Giwﬁte duck cD

player or mixer and you're on-the-air, you'll be amazed at
the exceptional audio qualityl Runs on \ntama] 8V battary
or extemnal power from 5 to 15 VDC. Add our maiching
case and whip antenna set for a nice finished look
FM-104, Tunable FM Stereo Transmitter Kit............$34.95
CFM, Matching Case and Antenna Seb........... $1495
AC12:5, 12 Volt DC Wall Plug Adaper........cuswnn. $9.95

Demdeuﬂﬂmgbber!sh! Thnsislhe
popular

vnu‘vernadabmlmallﬂ'BSmnrm
ket e

nvel

compatible with most cordiess phones

and many police department systems,
hwkuwwyourscamyspaakammmlsandywmm
business. Easily configured fior any use: mike, line level
a\dspeakeroumummarepmdodmowwute
mmajpnvacywsnalephmemmdmmlmxm
tion - scramble and unscramble at the same time. fo
buhallmm!nxurw&rywﬂﬂndnmumn IC
chip for clear, clean audio. Runs on 8 to 15VDC. Qur
mawhngnsesmadusaprﬂmmhnkmmm
SS-T0A, Speech Descrambler/Scrambler

CSS, Custom Matching Case and Knob Sel...........$14.95
SS-T0AWT, Fully Wired SS-70A with Case.............579.95
AC12:5, 12 Volt DC Wall Plug Adapter.........v.....$9.95

Call for our Free Catalog !

n-ine v

www. ramseyeiecrron:cé.com
RAMSEY ELECTRONICS INC

Order ToH-free: 800-446-2295

Sorry, no tech info, order status at this number

RF Power Booster

Add some serious muscie (o your signal, boost power up 1o
1 watt over a frequency range of 100 KHz fo over 1600
MHzl Use as a lab amp for signal generators, plus many
lmg;" s employ the LPA-1 to boost the power of their
B0 fransmitters, providing radio service through an
entire town. Runs on 12 VDC. For a neat, professionally fin-
ished look, add the optional matching case sel.
LPA-1, Power Booster AMPIfier Kit....umweren-$39.95
CLPA, Matching Case Set for LPA-1 Kit............. $14.95
LPA-1WT, Fully Wired LPA-1 with Case............cc.....§98.95

Technical Info, Order Status
Call Factory direct: 716-924-4560
Fax: 716-924-4555

anmmmsmmmmamr
ol pleased, retum in onginal form for refund. Add $6.95 for ship-
ping, handfing and insurance. Orders undar 520, add 53,00, NY resi-
dents add 7% sales e Sorry, no-GODs. Forslgn orders, add 20%
for surface mail or usa credit card and spacify shipging method.

Write in 74 on Reader Service Card.
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WE BUY & SELL!

O~ =
SALES COMPAN

Take advantage of our special purchase on TEST EQUIPMENT

HIGH PRECISION DIGI-
TAL MULTIMETER
FLUKE, Model B810A.
LED readout. 5-1/2 digit
autoaranging multimeter,
Has ohms converter and
true rms options. Accuracy AC volts 0.1% to 0.5%, AC
mms 0.2% to 0.4%, OC volts 0.01%, ohms 0.02% to
0.2%. "Max input voltage 1000 VDC or peak AC. Input
impedance o 1 to 1000 meg ohms depending on range.
Power input voltage 115 VAC 50/60 Hz. Has built-in car-
rying handle that can be used as a tilting base.
Dimensions: 9-1/4 wide x 14-1/2" deep (including car-
rying handle) x 3-1/4" high.

2178 E. Colorado Blvd.
Pasadena, CA 91107

MILLIOHMETER
HEWLETT PACKARD,
Model 4328A. Designed to
measure very low resis-
tances. Measurement range
1m ohm to 100 ohms.
Resolution 20 u ohms.
Analog meter readout. Ideal for

measuring contact resistance of switches or relays. This
unit is also useful for measuring the resistivity of semi-
conductor devices. (Requires special 4 terminal probes
which are not , but prabably are available from
Hewlett Packard.) Power input: 115-230 VAC 48-66 Hz,
5 VA max. Dimensions: 5-1/8" wide x 11-1/2" deep x

o
~2

Stock #TESB05 $295.00 | 6-1/2° high
Stock #TE912 $200.00
ﬁﬂﬂﬂ%gmm 200,000 COUNT DIGITAL
FLUKE, Model 8000A. MULTIMETER, FLUKE,
LED readout, Classic Modei BB00A. LED readout.
digital muttimeter. ideal 6-digit, autoranging mul-
companion 10 our timeter, Basic accuracy
Stock #TES800 counter, +.,005%. 15 ranges Dc volts:

Measures AC/DC volts/milliamps plBS ohms. Input range
0-200 mV to 1200 voits, 0200 UA to 2000 mA. 0 to
2000 K ohms, Portable unit with camying handle which
also can be used as a tilt stand. Input impedance 10 meg
ohms. Max. input voltage 1200 VOC or rms. Accuracy
BC volts 0.1% of input +1 digit. AC volts 0.5% of input
+2 digits 45 Hz to 10 KHz. Input power 115 VAC 50 to
400 Hz 5 watts, Dimen.: 8-1/2" wide x 12" deep (includ
Ing carrying handie) x 2-1/2" high.

Stock #TESS01

§75.00

+200 mv to +1200 in 5 ranges accuracy =.008% or
better. AC volts: 2 VAC to 1200 VAC in 4 ranges.
Accuracy 1% or betler depending on frequency and
range. Resistance 200 ohm to 20 meg ohms in 6 ranges.
Accuracy .02 or better. Input impedance: 1000 meg
ohms or more on DC ranges, 2 meg ohms on AG ranges.
Has complete overioad protection and isolated inputs.
Power input 110/230 VAC 50/60 Hz 8 watts. Built-in car-
rying handle that also acls as a lilt-up base. Dimensions:
3-1/2" high x 9* wide x 12-1/2" deep.

Slock #TE9815 $100.00

3600 RPM DC MOTOR WITH OPTICAL ENCODER PACIFIC SCIENTIFIC, #4vMme2-
004-4. 30 volts nom. input voltage. Permanent magnet, reversible servo motor. Has

. No load speed at 30 VOC input is 4600
pm. No load current 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-sec? Terminal
resistance 0.89 ohm. Optical encoder is similar to *HEDS 6000" series. Encoder has

Hewlett Packard optical encoder. Ball bearings.

1024 counts per revolution, two channel quadrature output.

5 VDC input at less than 50 mA input current. Dual shafts: front shat is

Encoder requires
&3‘&:3{4 long. This shaft is tapped on the end 8X32
flats that measure approx 3/16” across. Molor has four

lapped
tering pilot is also provided on the front face. Dimensions: 4" dia. x 5-1/2° long (excluding shafts.)

Stock #DCME3850 $79.50

Outputs are TTL compatible.

. Rear shaft is 1/47 dia. x 7/16" long. This shaft has dual
holes on front. A 3-3/16" dia. cen-

Call us first if you have surplus inventories of electronic, optical, or mechanical items for disposal

Master Charge Visa American Express [ Discover

TOLL FREE: 1-800-325-9465

Write in 45 on Reader Service Card.

DAZZLING HOLIDAY LIGHT DISPLAY.
Build a spectacular light show for the hol-
idays driven to the tempo of your favorite
music. Plans for a state-of-the-art color
organ $15. Call Communications
Systems Labs at 1-800-529-9483 or
check our web site at www.commsys
labs.com for this and more.

SOLDERLESS BREADBOARD SB-
147: 3260 tie points, 4 binding posts.

$29.95 plus $2.60 (2% of subtotal plus

$2) UPS ground delivery. Call 972-242-
8087 for 10+ prices. Mail check to: CTI,
;_301 West Beltline #105, Carroliton, TX
'50086.

WIRELESS DOORBELL! Includes bat-
lery-operated transmitter and receiver.
200 FT ranges. Plans for interfacing
external hardware. $26.95 + $3 S&H.
Pine Valley Technologies, Inc. W4117
Pine Valley Rd., Belleville, Wi 53508.
608-424-3836.

NEW: SOLAR electric helium helicopter
airship. Plans for 200 Ib. 1 pilot version,
$100. Plans for radio-controlled model,
$50. Rose Aircraft, POB 7589, Chula
Vista, CA 91912,

MANUALS — SCHEMAT-

ICS WANTED

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

CASH FOR your test equipment manu-
lals in good condition for most Tektronix,
HP, Fluke, and other test equipment. E-
Mail your list and best price to: manu
als@lonemtn.com

CONSTRUCTION MANUAL 1975
Vry scope. Delahayda, Box 33063,
Phoenix, AZ B5067-3063

Subscribe to Nuts & Volts and be automatically entered in our monthly prize drawing!!

P S «Jechnology

Tel: (800) 326-$103 Fax: (sw) B76-7083

#1C’s & Semiconductors

# Telephone & Cellular Accessories

#Amplifiers & Audio Equipment
#35mm Cameras
# Universal Remote Controls
# Batteries (all brands)

58 January 1999/Nuts & Volts Magazine

PLUG IN

OComputer Prouducts

#Recordable CD’s & Tapes (top brands)
¢Indoor TV Antennas
@ Security Systems
#CB Radios

%

®Fuses & Switches

SoLDER RoLL

Write In 46 on Reader Service Card.

MISCELLANEOUS
ELECTRONICS FOR SALE

MILITARY TRANSISTORS & DIODES &
INTEGRATED CIRCUITS WANTED.
ELECTRONIC MATERIAL INDUS-
':'EBIES 818-769-1002, FAX 818-769-

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 res-
idents 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-
B00-377-2023, FAX 714-993-6216.

HIGH QUALITY TOOLS AND STAIN-
LESS STEEL HARDWARE. European
and American screwdrivers, nut-
drivers, pliers, hex- keys, balldrivers,
and morel Wiha, Bondhus, and
Knipex. Stainless cap screws,
machine screws, nuts, washers, U-
bolts, and eyes. Free catalog. Robert
Mink Im| rt-Exggrt, Box 6437V, Fair
Haven, NJ 077 ne or fax
732-758-8388. E-Mail: @csi.com

CALL FOR a free electronics catalog
or visit our web site at www.bgmicro
.com/ B.G. Micro, PO Box 280298,
2Dzatl)lgs. TX 75228. Order line 1-800-276-

ANAHEIM WIRE PRODUCTS. DIS-
TRIBUTOR OF ELECTRICAL WIRE
AND CABLE since 1973. ltems available
from our stock: Hook up wire, Automotive
grimary wire, GXL, SXL, Plenum cable,
eflon wire, Multi-conductor cable,
Irradiated PVC, SO-CORD, Mil-S;

wire, Building wire, Welding cable,
Battery cable, Telephone wire, Shrink
tubing, Cable ties, Connectors cut & strip
to siec. If interested, please call 1-800-

626-7540, FAX: 714-771-5043.
Visa/MC/Amex. SEE US ON THE
INTERNET:  http://www.anaheimwire

.com OR E-Mail: info@anaheimwire.com

HIGHEND SURPLUS 203-744-4101. OK
INDUSTRIES DEMO BLOWOUT. If it is
not listed just give us a call, chances are
we have it SOLDER STATIONS: total
rework, forced convection, hot air.
MTR5000 (retail $4,595) sell $2,350;
MTR4000 (retail $3,995) sell $1,750;
MTR3000 (retail $2,495) sell $1,250;
BTR2000 (retail $1,595) sell $775;
FCR2000 (retail $1,850) sell $950;
BTR1000 (retail $825) sell $400;
SMT1160 (retail $1,000) sell $450;
SA2000 (retail $395) sell $185; SA1000
&etml $295) sell $150; SA5S00 (retail
225) sell $75. PUR-AIR: Fume exac-
tors. EP101 (retail $1,695) sell $475;
EP051 (retail $595) sell $225. JEM:
Batch ovens JEM310 (retail $7,995) sell
$3,600; JEM210 (retail $4,995) sell
$2,200. PICK & PLACE: Chip placers,
vacuum . pencils, fluid dispensers.
SMT8001 (retail $4,000) sell $1,750;
SMT8B0 (retail $2,200) sell $950;
FD1000 (retail $395) sell $175; VP100
getaﬂ $395) sell $175. BOARD ETCH-
R: SSP-75A (retail $995) sell $400.
ALWAYS BUYING: VIDEO, RADIO,
PHONE SYSTEMS, COMPUTERS,
aEE‘I}EO, AND BROADCAST EQUIP-




RF Data Modules

«Small size: 17.78 x 11.43mm

«CMOS/TTL input

*No adjustable components

#Low Current. 4mA typical.

*4]8MHz or 433.92MHz OOK

«Simple to integrate ~simply
add antenna, data and power

=Range up to 250ft.

*Wide supply mnge, 2-14Vdc

«SAW controlled - subifity

= Also available in DIL package

AM-RTS ............. $12.10

*5Vde operation

#High stability

#4800 to 38,400 bps half duplex
o3.wire RS232 interface

s Controller with user EEPROM
*RS232 imerface protected i +15kV
*Data packetizing performed by user
e Auto TX/RX changeover

=418 MHz and 433MHz versions
*Range up to S00ft. (0.25mW ver.)
#0.25mW & 10mW versions

#Reser switch and status LED's

#7.5-15V dc via DB9 connector, 20mA

BIM-4xx-RS232 ... $139.30

»Compact size: 38.1 x 13.7mm
= On-board data recovery. CMOS

*Low current. 2.4mA typical
#2kHz data rate. CMOS/TTL output

«On 418MHz or 433.92MHz (4xx)
#No adjustable components
»Patented Laser Trimmed component
#Sensitivity: - 105dBm

sAvailable also in 0.8mA version

AM-HRR34XX covcvrsenen $10.95

¥ ""!‘F'fﬂ i)
*Only 23 x33x llmm
*Up to 40k bps data mte
=19200 baud with ASCIT
=Up to 500ft. range
*5v operation
*0.25mW into 50
*418 or 433MHz FM
*Fast 1ms enable
#Direct interface (0 5V CMOS
*Auto TX/RX changeover

BIM-4xx-F

VER MODULES

*Up 10 19,200 bps half duplex
*3 wire RS232 interface
*Range up to 500t
'« Transparent data packetizing
Supports § or 9 bit protocols
b * Self west function
sReset Switch & Staus LED's
/4 wave wire antenna on board
#Available in a Simplex Tx/Rx
pair.(RTcomTX & RTcomRx)
»7.5V-15Vdc operation
RTcom-dx% s 524790
Transmitier.......... RTcomTx4xX...... § 8715
RECEIVET. ccorconrvere  RTCOMRI-AXKcrrcrrnrrers $105.52

http://www.pccables.com PC CABLES
and PARTS. 100s of hard-to-find new
cables and parts, Free technical informa-
tion, low prices, fast online ordering &
browsing.

L BAND quadrifilar T/R antenna, 55 dB
LNA, 20 watt HPA, works great for
remote GPS. Info at afstar.com.

FREE FLYER on cable TV, phones, cred-
it cards info, schematics, project boards,
other misc. items. Bill 1-800-879-9657.

NUCLEAR ELECTRONICS (NIM,
CAMAC) PMTs, oplics, high vacuum,
and high vollage components and equip-
ment. Guaranteed quality at reasonable
cost. OE Technologies, Box 703, La
Madera, NM 87539. Ph: 505-583-2482
Fax: 505-583-9190, E-Mail: oetech@
newmexico.com hitp://www.oetech.com

NEW, USED, and “as is” Radio Shack
items. Software, é:rinlers. computers,
books, parts for R/C cars, etc. Free list. B
and B Enter rises, 208 S. Pulaski St.,
Baltimore, M 21223. 410-566-5388.

Z64 GAME recorder: self-contain com-
uter with 32meg RAM, ZIP. Plug into
B4 station. Unlimited game storage,
saving $375. N64 is a Nintendo tra -
mark. 1-800-266-5706 PCT. Website:

mobil-e-tech.com

TOROIDIAL ISOLATION TRANS-
FORMER, 120V TO 120V @ 450 watts
with mounting bracket & hardware. $30
each, 2 for $50 or 10 for $200, includes
S&H. List price over $100, 70 pcs. avail-
able. Call GS&E 716-338-7001. VISA &
MC NO COD.

Tel: (416)236-3858
Fax: (416)236-8866
www.abacom-tech.com
abacomtech @compuserve.com

WANTED TO buy: Heathkit 1D-5001
weather station. Will consider non-work-

ing units. 847-683-1032
74742.1570@compuserve.com

CNC MILLING MACHINE as-is for parts
or rebuild. 1994 Precision Automation
PA1000. Accepts DXF files: MasterCAM
v5.5 for Windows w/postprocessor.
Remote PC console. Anaheim
Automation drivers, stepper motors.
5'x10'x7" bed w/heavy duty aluminum
frame, vacuum table, $2,000 OBO.
Consultant available for repair and train-
ing. Call Showman Fabrications 718-
-9899 or showfab@AOL.com

MISCELLANEOUS
ELECTRONICS WANTED

MILITARY TRANSISTORS & DIODES &
INTEGRATED CIRCUITS WANTED.

ELECTRONIC MATERIAL INDUS-
T[I;IBIES 818-769-1002, FAX B818-769-
1084.

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, semi-
conductors. Summit, PO Box 1850,
Linden, NJ 07036. Call 1-800-526-4052.

WANTED: TUBE HiFi/commercial amps,

Eﬂraarnps corner/horn speakers. Altec,
arantz, Mcintosh, Western Electric,

etc. 405-737-3312 fax 405-737-3355.

OLD ICs & TRANSISTORS WANTED:
HIGHEST PRICES PAID please FAX
your list with part number, quanm; &
condition of any semiconductors to Rick
@ ESI, 5363 Broadway Ave., Cleveland,
OH 44127. 216-441-8500 FAX 216-441-
B503. Since 1946! www.electronicsur
plus.com

SURPLUS

TEST EQUIPMENT

HEWLETT PACKAHD
117298, Carrier Noise Test Set. .
11975A, Amplifier, 2-8GHz .
2148, Pulse Generator, 10Hz-10MHz

34564, Digital Multimeter, asmgu
3478A, Digital Multimeter. . .. .. .
3488A, Switch Control .
3551A, Transmission Test Set
3562A, Dynamic Signal Analyzer ..............
3575A, Phase Gain Meter THz-13MHz ... . $1000
357TA, Network Analyzer wi35677A Test Set ..
3580A, Spectrum Analyzer, 5H2-50KHz, Opl 243, 51000
3581C, Selective Volimeter

3585A, Spectrum Analyzer, 20Hz-40.1MHz .

géééséés %Eéé%%é

4192A, LF Impedance Analyzer w/16097A Kit
4183A, Vector Impedance Meler. .. .............
4358, Power Meler
436A, Power Maler wiOpl. 022 . aen .
444724, Dual 4-Channel VHF Switch Module {rmr) $215
44478A, 1.3GHz, 50 Ohm Multiplexsr Module tnew] 5350
4815A, RF VeclorMeter .................
4935A, Transmission Impaimment Tes Set
wiOpt. 001

5314A/01/02, Universal Courum
53168, Universal Counter .
53288, Universal Counder ... ...
5335A, Frequency Counter, Opt. 10/20..

53404, Frequency Counter, |l'.l-!z~1BGHz Ciens e 5800
M.qumcwnawmmmn ...... $1000
5342A, Microwave Frequency Counter,

10Hz-18GHz

53508, 20GHz Fraquency Gnumur ,,,,,,,,
5355A, Frequency Converier ......
5386A, Frequency Counter, 10Hz 3GHz. .
541004, Digilizing Oscilloscope .
541000, 1GHz Dtgmommpe ..........
541100, 1GHz Color Digitizing Oscilloscope
541204, DughzmgMoawpuMmm =
54121A, Four Channel Tes! Set .
54201D, Digitizing Oscilloscope
BOT1A, MulwnngSupﬁy 20VH20A,
1000 Watt .
8011A, Puisa Generator . .
BOMA, Pubaﬁamratumm 001 .
80128, Pulse Generator .............ocu00
80138, Pulse Generalor . ......
B082A, Pulsa Genarator, 1KHZ- ESOMHI
B112A, 50MHz Pulse Generator .
B116A, S0MHz NMWMW On Nl
B160A, Programmable Pulse Generator, SOMHz .
B165A/002, Programmable Signal Source wiAM . ..
B34TA, RF Ampiifier, 100KHz-3GHz
B350A, Sweep Oscillaior Mainframe . .
B3508, Sweap Oscillator Mainframe . .
B3522A, Sweeper Plug-in, .01-2 4GHz, w/Opt. 02 ..
B3540A, AF Plug-n, 20-84GHZ. .. ............ $2000
B3540A/002, RF Plug-in, 2-84GHz. &
B3545A, Oscillator Plug-in, 5.9-124GHz .....,...
8411A/018, Frequency Converter .11 10 18GHz .. .. . $500
B494H, Programmable Attenuator (unused)
B495H, Programmabile Attanuator {unusad) . .
B501A, Storage Normalizer i
B505A, Network Analyzer \u!BENAl m

B511A, Harmonic Frequency Counter. .......... m
B5548, AF Spectrum Analyzer Pluy-iu
SOOKHZ-1250MHZ . .........coveasnaneivas 5800

B558A, Spectrum Analyzer Plugrin, .01-21GHzZ ...
B56BA/B, Spectrum Analyzer, 100Hz-22GHz. . . .. $22,000
85898, Spectrum Analyzer, 10MHz-22GHz ... ..
BE40A, Signal Generalor, 0.5-512MHz ... ....... §700
B6408, Signal Generator, Opt. 002, .5-1024MHz . .
B6408, Signal Generator, Opt. 1,2 .
BE54A, Signal Generator, 10-520MHz .......
B6564, Signal Generator, 100KHz-890MHz . . .
B660D, Synihasized Signal Generator .......
BET2A, Synth. Signal Gen., 2.0-18.0GHz .
B748A, 5-Parameter Tes! Sel w/Opl. 026. . ...
B754A, Network Analyzer w/B748A Test Sel

169018, Modulation AnalyZer .................. $4000
B904A, Multifunction Synihesizer wiOpt. 002
BOT0A, Noise FiguraMeter . ..................

TEKTRONIX

2248, 100MHz OscillosCope .. ... ..ovcovviinrns

2445A, 150MHz Four Trace Oscilloscope. . .
2465, Four Channel 300MHz
24658, Four Channel 400MHz Oscilloscope. ...
2754P, 10KHz-21GHz Specturm Analyzer . ... .. ..
4658, 100MHz Oscilloscope . .........
486, 100MHz Storage Oscilloscope
475, 200MHz Oscilioscope . . . .
475A, 250MHz Oscilloscope . .
485, Dscilloscope, 350MHz . .
576, Curve Tracer .
577/02, Curve ‘I'fucsl Nw—mraqew‘ﬁ? Fm.lra .s
7020, Programmable Digittzer : :
7LSA3, Spectrum Analyzer, EDHz .'JMHz
wiOpt. 025 Tracking Genarator .........
7L12, Spectrum Analyzer, 100KHz-1.8GHz .
7L13, Specirum Analyzer, 1KHz-1.8GHz .
7L18, Spectrum Analyzer Plug-in, 'l.'rIBGHI
Capable of 60GHz with Mixers v

7512, TOR/Sampler. .

AFG5101, Arbitrary me(imeralov 51500
CG5001, - $4000
VISIT OUR WEBPAGE AT
WWW.RSSURPLUS.COM
PG5086, Calibration Generator Plugn. . ........... 5600
R2246, 4 Channel Oscilloscope, 150MHz . . ... ... $1500
565010, Programmable Oscillator .. .. .......... $3000
SG504, Leveled Sinewave Generator .. §1800
TM5003, Three Siol Power Mainframe ... 5450
TM5006, Stx Siot Power Mainframe .. ............5550
TRS503, Tracking Generator for 48204/5/6 ... ....... $850
MISCELLANEOQOUS
Acme Elect. PS2L1000, Electronic Load .. ........ §850
Califomia inst. 4500L/M3, AC Power Source . . . . . . $4000
Caltfomia inst. 4503L, AC Power Source ....... $4000
Eaton 20528, Ampitfier, 100-512MHz ... ........ $800
EIP 545A, Microwave Frequency Counter. .. .. .. ... $800

EIP 548A, Frequency Counter, 10Hz-26.5GHz. . ... $2000
EIP 5488, Frequency Counter, 10Hz-26.5GHz. .. ..
EIP 578, Source Locking Frequency Counter . . . . .

ENI 1140LA, Power Amplifier, 9KHz-250KHz .. .. .. §3500

ENI 310L, RF Ampiifier, 50dB, 250KHz-110MHz . . . $2000
ENI 325LA, Power Amplifier, 250KHz-150MHz

P O e e e si8s0
ENI 503L, RF Ampifier, m 25|M .......... $600

Fluke 51008/03/05, Multifunction Calibrator ... . .. 53000
Fluke 51018/03, Calibrator . v
Fluke 5200A. AC Voitage Calhralnr
Fluke 732A, DC Standard . .
Gigatronics 910, Freqummeaumr
05-26GHz
Kikusui PAD1B-10L, Pmrsm 16V, 10A .
Kikusui PLZ700W, Electronic Load |
Krohn-Hite 3202/R3202, Tunabla Filter
Rack Version
LeCroy 8424, WHandlompe vesRiay
Marcani 20194, Signal Gen., 80KHz- HOGWH?.
Phillips 8652C, Prog. High Res. Counter/Timer,
BOBLIOMEL ..... . o.vsessivivicsainmia $1300
Pilips PM3394, 200MHz Oscilloscope .
Sorensen DCS40-25, DT Powar Supply, GUV.‘?SA .. 5750
Trans. Devices DLR400 15 3500A, Dynamic Load . . $1500
Trans, Devices DLP 50-60-1000A, Electronic Load . . $800
Trans. owﬂDLVP 130-110-1000
Trans MDL\-’P 50-120—1900

Valhalla 2703, AC Voitage Standard ............
Varian VZLES42GEM, Ampifier, 1-2GHz.
100 Walt. .

W & G SNAS, mamsmmm
‘Wavetek 178, Automatic Synthasizer .

Wavetek 3000, Signal Generator, 1-520MHz .
‘Wavelek 3000-200, Signal Generator . .. ..
wmanm,swsmml—wq =n
Wavetek 801, Pulse Genarator, SHz-50MHz .......$8

R & s Surplus

1050 E. CYPRESS STREET, COVINA, CA 91724

(626) 967-0846 - FAX (626) 967- 1999

Wiltron 561, Scalar Network Analyzer,
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NEWYEAR

SPECIALS

WANT USED or surplus DC motor con-

trols or adjustable frequency AC drives,

1/2 HP and up. DC motors fractional to 3

HP. C. Woodruff, 5507 55th Ave. S,

g:eame. WA 98118. Voice/Fax 206-723-
7.

SUPER SAVING UPGRADE KIT

WBOARDS WITH CPU, 8MB AGP & SOUND:
K6- 2 300 MHz MMX

K6- 2 333 MHz MMX

KE-2 350 hhz MMX

Pentium |l Celeron 300

Pentium 1l Celeron 300 w/128Kcache $209
Pentium Il Celeron 333 wi128Kcache $229
Pentium 11 266 MMX

Pentium 11 300 MMX

Pentium 1l 333 MMX

Pentium 11 350 MMX

Pentium I1 400 MMX

Pentium 11 450 MMX

C S WITH POWER PELI
MED TOWER CASE PREMIUM.......529
X MED TOWER CASE PREM!..$!19

FLOPPY

5 2&1024:753N-I Low Rad
7" .28 1280x1024 N, Low Rad......_$239

Mothorboard
CPU, BMB AGP
VGA & SOUND

5& 'AI! Syslefns carry}
3 years Parts &
5 years Labor

i
i
L]
. Tems.
Warranty. H om No Minimum Charge Mo Hidden Charge
Lifetime Tech = us Prices subject to change without nolice.
L)
]

SR e
"H IZMBWﬂmmmsG&Iu.SﬂB H

Suppo:
s1mm.’g i

; pe
16 Bit Soun Ce
~with Wavetab
Hmahfled Speaiu:rs

WE ALSO
CARRY

..5145 1!5GB S!!: 1BGB 51952163 SSSS-an;utherCM. Shd

AMD K6-2
350 MMX

Motherboard
CPU, 8MB AGP

VvGA & SOUND
Dealers

Welcome 5249
CREDIT CARDS OK

Resellers

mmmeens
"Sovi.RO.* C.COD.

15% Restocking fee for Non Defective ltems

rl Orders of $950 or more, ground shipping free,

EN = Y L3 AW

BISME COMPUTERS OUTLET

Write in 47 on Reader Service Card.

ACP's 89th GIANT
COMPUTER

23
5

WANTED: TUBES, radios, transmitters,
receivers, gyros, bearings, connectors,
relays, lamps, synchros. Hyness
Company, 709B Delair Road, Cranbury,
NJ 08512-4212. Phone: 608-395-1116,
FAX 609-395-1117.

WANTED: BALANCING machines &
vibration analyzing ec1uiprnenl manufac-
tured 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,

RADAR/MICROWAVE equip: Aviation,
marine, fire control. Like TPS 21, APS
10, 42 APG 30. Parts, TM's, etc. Radar,
Box 10215, Pittsburgh, PA 15232,

DEC EQUIPMENT WANTED!!! We are
buying DEC systems, boards, terminals,
drives and peripherals. Also Scientific
Micro Systems (SMS), DSD, Datability,
Dilog, other DEC compatibles, and
Computer Output Microfilm (COM) units.
Please call for a quote or fax us your
equipment list. We buy, sell, and trade.
KEYWAYS, INC., 937-847-2300 OR fax
937-847-2350.

BBS & ONLINE SERVICES

VISIT DON Lancaster's GURU'S LAIR
website at hitp://www.tinaja.com PICs,
pseudoscience, PostScript, patents,
Tinaja quests, flutterwumpers, book-on-
demand, magic sinewaves, money
machines, Navicubes, tramways,
wavelets, and Webmastering. Online
reprints, consultants net, forums, anno-
tated hot links, surplus bargains, great
heaping bunches more.

WANTED: AVIONICS test equipment,
IFR, 600A, 401L, others, Collins, King,
Sperry, North Atlantic, Litton INUs LT
series, rate and tilt tab%es, air data test
sets, 941-625-3222 P, 941-625-0494 F,
E-Mail: avionics @afcon.net

MOD CHIPS for Sony PlayStation. Now
your backups will work. Only $9.95 ea. +
$3 shipping. Call 1-888-467-6150, all
major credit cards accepted. Computers
& components at wholesale prices.
WWw.cconusa.com

WESTERN ELECTRIC audio equipment
wanted. 1927-1960’s. Amplifiers, “pre-
amps,” speakers, transformers, tubes,
etc. 1-800-251-5454,

WESTERN ELECTRIC WANTED:
1920's-1960's. Amplifiers, mixers, pre-
amps, speakers, tubes, etc. FREE
OFFER 1-800-251-5454.

WANTED: ELECTRONIC estates. Ham,
broadcasting, military, test, public
address, tubes, transformers, telex
equipment. The bigger the pile, the more
worthwhile. We fly anywhere. Sumner
McDanel 1-800-251-5454.

ELECTRON TUBES, transistors-RF air-
craft radar & comm. Sold or bought. ARS
Electronics, 7110 De Celis PI., Van Nuys,
CA '91406. 1-800-422-4250, fax 818-
997-6158.

WANTED: GR1630AV; GR1620; power
resistors (carbon tube, heatsink ww pre-
ferred, 50wt); AC capacitors (60 out,
.1uF-50uF). 610-932-4019.

0 3% 0 L0630 0 0 e 5 3 T

¥
¥
T

;é R-860V, 135 Ch, Volume Control Converter g

% 135 channel yolume control converter, 3%

EDUCATION

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 under-
ground classic for $18.50. Synergetics

ress, Box B09-K, Thaicher, AZ 85552.
520-428-4073. VISA/MC.

DON LANCASTER'S ACTIVE FILTER
COOKBOOK is back in print.
Autographed copies” of the seven-
teenth(!) classic printing $28.50, SYN-
ERGETICS _PRESS, Box 809-N,
Thatcher, AZ 85552, 520-428-4073.
Visa/MC.

GRAND UNIFIED THEORY MADE
EASY. 110 page book explains a new
theory linking gravity, electronics & mag-
netism. Explores universe mysteries,
gges beyond relativity & quantum theory.

95, To order: send check or M/O to
American Science Innovations, PO Box
155, Clarington, OH 43815.

BUSINESS

OPPORTUNITIES

START YOUR OWN TECHNICAL VEN-
TURE! Don Lancaster's newly updated
INCREDIBLE SECRET MONEY
MACHINE 1l tells how. We now have
autographed copies of the Guru's under-

round classic for $18.50, Synergetics
ress, Box B0S-K, Thatcher, AZ B5552.
520-428-4073. VISA/MC.

THE CASE AGAINST PATENTS.
Thoroughly tested and proven alterna-
tives that work in the real world, $28.50.
SYNERGETICS PRESS, Box B809-N,

&
{;'} ﬁi} Thatcher, AZ 85552, 520-428-4073.

{% R-550E, 85 Ch, Plain Converter ﬁ Visa/MC

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

MILLIONS $$% in “scrap gold” from old
computers and electronics  junk.
Message: 603-645-4776 or www.tiac.
net/users/quiksand/goldtek.htm

WHAT! YOU don't have TELECODE's
NEW 1998-9 “HACKER CATALOG,”
yet! 125+ items, Call 520-726-2833. Surf
online at http://www.hackerscatalog.com

with remote control, ch-3/4 output,
ﬁl" audio/video output,parental lock,
MFT(manual fine tuning)& Memory,
HRC/Std , sleep timer, 117VAC

Admission & Parking
Shop 100's of Sellers

in ACP s Giant Parking Lot !!

Advanced Computer Products, Inc.

i‘?} 85 channel converter with remote unit, 3@5
“f:? ch-3 output, parental lock,

{flj’x HRC/Std, sleep timer
; _ Call or Fax us for free brochures and price list
'Kf.f}' mﬁ TEL : (310)515-5085/756-7710{FAX)

T 30 3% 30 00 o 30 0 0 L R

1310 E. Edin
Santa Ana, CA

714-558-8813
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ARRL HAMFEST OF THE AMERICAS

&
30TH ANNUAL TROPICAL HAMBOREE®
~~p AMATEUR RADIO & COMPUTER SHOW
FEBRUARY 6-7, 1999
FAIR EXPO CENTER

S.W. 112 AVENUE & CORAL WAY (S.W. 24 ST.)
MIAMI, FLORIDA

www.hambaoree.org

%

ngr?

EMAIL:
edg@elink net
waksta@belisouth ne

INTRODUCTION TO AMATEUR RADIO DISPLAY « VHF TRANSMITTER HUNT = TECH TALKS ON APRS
ANTENNAS = DXPEDITIONS * AMATEUR SATELLITES » YOUTH FORUM = ARRL FORUM
DX FORUM = COMMERCIAL EXHIBITS « 900+ SWAP TABLES = ON-SITE EXAM SESSIONS
FIELD CHECKING FOR DXCC AND CQ AWARDS
ALTERNATIVE INTEREST PROGRAMS AND DEMONSTRATIONS
NUMEROUS “FREE AWARDS" PLEASING TO ALL

NEW FOR 1999
MPUTER SEMINARS AND DEMONSTRATIONS
o GETT BY THE INT

AIR-CONDITIONED FACILITY = ON-SITE CAMPING FOR 300 RV'S
FREE PARKING FOR 15,000 VEHICLES » WHEELCHAIR & STROLLER RENTALS
ON-SITE REFRESHMENT AREAS = ATM IN MAIN BUILDING FOR THOSE “SPECIAL SALE PURCHASES™

Camples S s (. SI‘L.SUL%NNM e (e P S am) £330
Chack o wih Camp Commiiee by&ﬁPMSumghrr?ﬂml ephele o

10" x 10° Boeth: $250.00, memﬂgmundupedm chairs & tickets
Area “C" Tables: $50.00 dnpﬁhbb(mlhﬂs%tﬂasmr&m
Swap Shops “A and B”: E:h phlper*!Uw%mr&mu

Telephose lines
tmmexhibi!rmmwfmb'la—mml luurposl:lnlailpmrmsmdmmnmtl

HEADQUARTERS HOTEL: AIRPORT FAIRFIELD INN SOUTH: $72.00 single, doubls + 12.5% tax
Location: Marriot! Complex, 1201 N.W. LeJuene Road (N.W. &2 Ave,)
Telephoae: 800-228-2800 (Only 100 rooms available at special rate)

Mention “Tropical Hamboree" « Cutoff date is January 15, 1999

CHECKS AND/OR MONEY ORDERS FOR TICKET, CAMP, EXHIBIT FEES SHOULD BE
PAYABLE TO DADE RADID CLUB DF MIAMI, INC.
Mail to; Evelyn Gauzens, WAWYR, 2780 N.W. 3 51, Miami, FL 33125-5059
BOOTH & TABLE INQUIRIES: Email: edg@elink.net, Tel: 305-642-4139, Fax: 305-642-1648
wildsfp@bellsouth.net, Tel: 305-226-5346

=3 CHECK OUT OUR HOMEPAGE: www.hamboree.ory (4=

REFILL INKS FOR INKJET PRINTERS

Refill your old cartridge and save. All refill kits come with instructions and
needed materials for refilling inkjet cartridges. Success guaranteed.
Auallable for the following:

1| CANON BC-01, BC-02 CANON BJ10e, APPLE STYLEWRITER, BJ-200
Single Black Refill $8.00; Triple Refill $19.00. CANON BJC-600 (BC-201)
Single Black or Single Colors (3 refills) $8.00. CANON BJ-130/300/330
& IBM Exec Jet (Cart #BJI-481 & BJI-642) Black - 3-bottle kit $22.00.
CANON BJC-210/240 (BC-05 Cart) 3-color kit (3 refills each color for BC-
0 05) $24.00. CANON BJC-4000 and Apple Stylewriter 2400 Black 3-bottle
kit |3 refills BC-20, 9 refills BCI-21 black, 30 refills BCI-11 black, 10 refils BCI-10) $19.00. CANON
BJMOOO{BJC?B and Apple Stylewriter 2400 Tri-color kit - 6 refills each calor for BCI-21 or 15
refills each color for BCI-11 $24.00. CANON BJC-800/820/880 3-bottle kit (for BJI-643B) $19.00
CANON BJC-800/820/880 3-bottle tri-color kit (Cart #BJI-643CMY) $24.00. EPSON STYLUS
COLOR PRINTER - (Cart S020034) Single Triple black $19.00; Tri-color kit (Cart S020036) 2 refills
each color $24.00. EPSON STYLUS COLOR 1l - (S020047) Triple Black $19.00 [S020049). Tri-color
(2 relills each color) $24.00. EPSON STYLUS COLOR 400, 500, & 600 (S020093) Triple black (7
refills total) $19.00; EPSON STYLUS COLOR 200, 500 {5020097) Tri-color 3 refills each color
$24.00. EPSON STYLUS COLOR 400, 600, 800, 1520 Tri-color (S020089) 3 refills each color
$24.00. EPSON STYLUS 800/1000 (S020025) 3-refill kit, black, $19.00. HP DESKJET
500/550/560 (516087, 51633A, 51626A) Black single refills $8.00. HP DESKJET
500/550/560. Black 3-bottle kit $19.00. HP DESKJET 500C/550C/560C . Tri-color kit {5 refills
each color) $24.00. HP DESKJET 1200C, DESIGNJET 650 (Cart #HP 51640B) Black Three pack
(3 refilis) $19.00. HP DESKJET 1200C/1600C, DESIGNJET 650 (Cart #HP 51640 CM,Y). Tr-
color kit (one refill each color) $24.00. HP DESKJET 600/660 (HP 51629A) Black three
$19.00. HP DESKJET 600C/660C. (HP 51649A) Tri-color (5 refills each color) $24.00. HP
DESKJET B855C/1600C (HP 51645A) Black three pack $19.00. HP DESKJET 855C (HP 51641A)
Tri-color kit (2 refills each color) $24.00. HP DESKJET 720, 722, 890, OFFICE JET 1170 & 1175
({C1823A) Tri-color kit (2 refills each color) $24.00. HP PAINTJET and PAINTJET XL (51606A) Black
3-bottle kit $19.00. HP PAINTJET and PAINTJET XL (51606C) Tri-color kit $24.00. HP PAINTJET
XL300 (C1645A & C1656A) Black 3-refill kit $19.00. HP PAINTJET XL300 Tri-color kit (1 refill
each color) HP 51639C M,Y $24.00. HP THINKJET, QUIETJET, KODAK DICONIX 150 (51604A
or 92261A) black 5 refills $9.00. IBM/Lexmark/Execjet/4076 (1380620) black 3-refil kit $19.00
IBM/Lexmark ExecJet IIC, WinWriter 150 C (Cart #1380619) 4 refills each color $24.00. SNAP
AND FILL SYSTEM - Permits refilling HP 51626A (black for HP 500-series) and HP 516294 (black for
HP 600-series) cartridges without making a hole in the cartridge. Consists of special holder,
syringe, plastic tubing, and directions. STARTER KIT - with ink for 3 refills $28.00. EXTRA INK FOR
SNAP & FILL SYSTEM (black only) 4-cz. bottle $18.00; B-oz. bottle $34.00. Specify whether for HP

51626A or HP 51629A.
HARD-TO-GET PRINTER RIBBONS

W Gorflla Banana, Commodore 1525 $8.00; Adam Coleco $12.00; TI-850/855

$6.00; Centronics 700 Zip Pack $5.00; C. lich Prowniter Jr., Riteman C+/F+
$6.00; Riteman Inforunner $8.00; Commodare MPS-801 §5.00; MPS-803 $7.00; Decwriter LA30/36 $4.00;
Appie Scribe $4.00; Mannisman Tally Spirit 80, Commodore 1526 $5.00; Epson JX-80 4-Color $14.00.
Printronix P-1013 $11.00; Star SJ144 color 3-pack $29.00.

ALSO HEAT & TRANSFER RIBBONS AND PAPER FOR PRINTING T-SHIRTS.

Over 300 different ribbons in stock. All ribbons new, not re-inked. Fully guaranteed.
Order directly or send SASE for eomplete list.

Add $4.00 per order shipping. Calffornia residents add 7.75% sales tax.
On ribbon orders over $50.00 deduct 10% discount.

H.T. ORR Computer Supplies

249 Juanita Way, Placentia, CA 92870-2216

714-528-9822 - 800-377-2023 - FAX 714-993-6216
http://www.extremeplay.com/occomp/orr.htm 3

Write in 48 on Reader Service Card.

INTERNET DISTRIBUTORS wanted.
The nation's largest privately-held ISP
needs distributors in all areas. E-Mail:
rgobel @ navix.net for free information.

PARTS & SURPLUS, INC.
ORLANDO, FLORIDA

REPAIRS — SERVICES

And Fairbanks Avenue.

ENGINEERING CONSULTING. Product
development from conceptual to
manufacluring stages. Digital, analog,
and RF ;@erhse Microcontroller

05xx, HC11xx, and PIC

ns for
faml . Software design for IBM PC. ::l‘:'lirfcﬂts : gg::vs
XILINX and Altera FPGA design. In- X RESISTORS X RARDWARE

house schematic capture and PWB.
Hicks Electronic Design, PO Box 7366,
Loveland, CO 80537-0366. Toll Free 1-
888-849-6792 E-Mail: steve@hickseng
ineering.com website: www.hickseng

 TRANSISTORS

% TRANSFORMERS
* TEST EQUIPMENT
% NI-CAD BATTERIES

ineering.com
PINBALL MACHINES! Books, * ok ok ok ok ok ok ok ok
Magazines, Manuals, Diagrams,

We Buy Surplus
Electronic Parts —
FAX your list.

Supplies, Parts. $2 catalog, Marco
Specialties, 5290-N Platt Sprin 5
Lexington, SC 29073-9252. 803-957-
5500. FAX B803-957-6974. E-Mail:
tilt@ix.netcom.com hitp://pinball
machine.com

SCRATCH REMOVER for antique or
new radios, TVs and other electronic
pieces. Works with any color. 100% guar-
anteed. Send $10 to: Scratch Out, 1922
Cassowary Lane, Apex, NC 27502. 1-
888-363-9510.

FAX 407/647-4831

PH 407/628-5634

. P.0. BOX 536188
ORLANDO, FLA. 32853-6186

When Visiting Disney World And Sea World. .
Come To The World Of Electronic Surplus!

SKYCRAFT

Located At The Intersection Of I-4

Self-Service Retail Outlet Featuring Commercial
And Government Electronic Surplus Including:

+* CAPACITORS

* PANEL METERS

% CIRCUIT BOARDS

% INTEGRATED CIRCUITS

Monday - Friday 8:30-6:00
Saturday 8:30-5:00

WHOLESALE
CABLE BOXES

CONVERTERS - FILTERS

Call Us To
Satisfy All Of Your Cable
Equipment Needs!

WE CARRY ALL
THE MAJOR
BRAND NAMES!

30 DAY MONEY BACK
GUARANTEE!
1 YEAR WARRANTY

15
Call Now and Take Advaniage!!!

MODERN ELECTRONICS
1-800-906-6664

S:

2609 S. 156TH CIRCLE « OMAHA, NE 68130

VISIT OUR WEB SITE: http://lwww.modernelectronics.com
E-MAIL: modern@ modernelectronics.com

Write In 50 on Reader Service Card, January 1999 61




(E)EPROM PROGRAMMING done
quickly and economically. One day turn
around typrcal Simple copy $3 per

device. Also prototyping, design, and
consulting services avallabla Call or
sand SASE to: Luzer Electronics, 4023

Ba¥bﬂ Wichita, KS 67226.
316-687-2 ZT?AX 316-687-3103.

PICS, GALS READ if you've lost your
masters. Programming service available,
Call for info. Ne Sales, 616-683-

PLAYSTATION MOD chips. Works with
all models up to 750x. Color instructions.
Five wire hook up, comes with wire. $5
each, plus shipping charges. 10% dis-
count for 10 or more. Call 703-764-5118.

WELD ALUMINUM WITH PROPANE!
EZ, INEXPENSIVE, STRONG.
DETAILS: WEEKS, 36 CAROLINA ST,

TAYLORS, SC 29687. 1-800-547-
WELD(9353) FAX 864-244-6349.
http://www.dura-fix.com

PC BOARDS REPAIRED. Prices start at
$5. Minimum 5 of one type. Network
Sales, 616-683-0500.

PROFESSIONAL PRINTED circuit
design on CAD, over 30 years experi-
ence. All types of designs: conventional,
multilayer, downhole, ne line. Prototype
and production boards fabricated.
Reverse engineer existing two layer
boards. Quick service witl
cost. Call now for your
952-8623, Fax 713-952-

24,

affordable
uote. Tel 7183-

Cal

“The Ace GamePro 2000 is

@ greal gaming system with
a price you'll like as much
as the games you'll play™
= Computer Buyer's
Guide and Handbook,

——

*Top 100 Direct
October, 1998 Vendor " L
. s *A fine system that would be valuable
“A Power User's Delight * - PC Computing, 1o any business - A great value™
=Competer Bayer's Guids, [f b ~PC Todny.July 1998

Summer 1998
“Ace loads its system with
tum a power user's head ™

- Computer Shopper,
August 1997

an excellent value ™
- Computer Buyer's Guide
and Handbook, July 1998

“BEST BUY - Ace has put together & system

enough high end components 1o that's sure to please just about any consumer.™

- Computer Buyer's Guide & Handbook,
May 1998

Delivering Power and Performance for Less Since 1983

1425 East Algonquin Road
Arlington Heights, IL 60005
(847) 952-6900

(34? 952-6901 FAX

Toll-Free

1-877-ACE-COMP

www.acecomputers.com

“Fast all around and affordable -

entiam® Ll Processor wi512)
32 Megs SDRAM/A3GE Ultra ATA Hard Drive
32X Speed CD-ROM Drive/144M Floppy Drive
S6KB USR Fax/Modem w/Voice Mail

* AGP Video with 4M RAM

» 17" Moniter - 0.28 Dot Pitch s &

* Yamaha 3D Sound with Desktop Speakers ﬁ

* Microsaft Intellimouse Mouse/ 104 Keyboard i

= Mini-Tower or Deskiop Case wi6 Bays

* Windows 98 or Windows NT 4.0(Add $99 for NT)

3 Year Complete Warranty lncluded

PENTIUM *Il 266 - $1279 » PENTIUM *1l 350 - $1379

PENTIUM *11 300 - $§1299 * PENTIUM *1] 400 - $1549

PENTIUM "1l 333 - $1329 « UM "1l 450 - $1749

Business/Personal lease un low us 547/Mo, 36 Months

Home/Office Pro +
* Intel Pentium® 11 Processor wi512K Cache

* 64 Mega SDRAM / 64GB Ultrn ATA Hard Drive r@

&

peniner]

+ 32X Speed CD-ROM Drive/1,44M Floppy

* US Robotics S6KB Faz/Modem

+ Mawrox Productiva G100 AGP with 8M RAM

+ Goldatar 17" Monitor - 0.26 Dot Pisch

+ Sound Blaster 128 PCI with Subwoofer Speakers

ety [l

real business workhorse!”
- PC Today June 1998

&

about when it's time 10 buy.”

August, Seplember 1998

TRACER/TRAVELER
* Intel Pentium® 233MHz/Pentium' [l Processor
# 121" or 14.1" Active Matrix Screens

» 20X or 24X CD-ROMs and 1.44M FDD *US Robotics 56KB V.90 Fax/Modem
+ 64 Megs SDRAM *Matrox G100 AGP with 8M SGRAM [P
e A i Tisies 50 | +Diumond Monster 11 w/12M SGRAM @
* S6KB Fax/Modem @ | | lomeps 100 MB Zip Deie
“3D =y "-"; | #20™ (18.8" Viewable) SYGA Monitor et 1l
B s e +Diamond Monster MX200* PCI Sound

ERRNINCs Mawas Por | Pro SW-12 Subwoofer wid Satellte Speakens
* Full Travel Keyboard | *Microsoft Ergonomic Style Mouse/104 Kb
* Carrying Case Included! *Mini-Tower Case w/6 Bays
* Windows 98 Included! wemtbarll | sWindows 98 Installed

PENTIUM *1l 300 - $2249

GamePro 2000

*Intel Pentium® II Processor w/512K Cache
*64 Megs SDRAM/ 6.5GB Ulira DMA Drive
*Creative Labs DVD Drive Kiv/144M Floppy

PENTIUM *1l 333 - $2279
PENTIUM *ll 350 - $2329
PENTIUM *Il 400 - $2479

PENTIUM *1l 450 - $2679

Intel
FINANCIAL Lmsmg Avadablc'
“We accept sl

include ongmnal ors
sires of monkors vary. The intel inside kogo and Pentium are registered trademarks of intel Corp.

*Opti °nl_~|slc:r1:l(.7 gratl

ﬁvaﬂs}:le'

“High quality Fast
speed and Reasonable price - A

- Computer Buyer's Guide and Handbook,

: dm':. PENTIUM *11 400 - $4049

* Microsoft E Stybe Mouse/104 Keyboard
+ Misi-Tower or Desktop Case w/6 Bays
+ Windows 98 or Windows NT 4.0(Add $99 for NT)

@ Incladed!
T Com e Waraaey [acluded

PENTILM * PENTIUM "Il 350 - §1629

PENTIUM *1I 300 - 3|5¢9 PENTIUM *Il 400 - $1799

“2 TIME BEST BUY - The right blend of nice * ¢4 Megs SDRAM/ 16.8GB Ultrs ATA Hard Drive
touches - & computer worth seriously thinking

* Creative Labs DVD-ROM Drive/ 1. 44M Floppy

= US Robotics 56KB Fax/Modem

* Matrox G200 AGP with 8M RAM

= 20" SVGA Monitor with 1600 x 1280 Resolution

= Sound Blaster Live! PCI with Subwoofer Speakers

* Microsofy Ergonomic Style Mouse/ 104 Keyboard pan@inr]l

* Mini-Tower Case wi6 Bays

. W’mlu“ 98 or Windows NT 4.0{Add 599 for NT)
Included!

= 3 Year Complete Warranty Included
PENTIUM "Il 300 - m

£85 /Mo, onth

"u.l ver 2400
56 Mt.l ECC SDRJ\M'JI!pmdd:I: to 2 Gig

=3 - 4.5GB Ultra Wide SCS12 RAID Hot Swappable Drives

(3 - 9.1GB Ultrs Wide SCS12 RAID Hot Swappable Optional)

* L.44M Floppy/32X SCSI2 CD-ROM Drive

* Integrated Intel PCI 10/100 Network Interface

* Microsoft Ergonomic Style Mouse/104 Keyboard  seiert

= Certified Server Chassia w/RAID Capability r

(*Cabe Style for Xeon Processor”)

*» Remote Monitoring
-m.aa-.wr&mu-u.mﬂ-.tuu_ vt
# 4 Year National Onsite Parts snd Labor Warranty Included!

* Professionally Tested with Novell, Windows NT & SCO Uniz

ersoual | w as
I’nuu\\ml\k

PENTIUM "Il 266 - $3670 * PENTIUM *Il 266 - $4549

PENTIUM *1l 300 - $3720 = PENTIUM *Il 300 - $4649
PENTIUM *1] 333 - §3779 = PENTIUM *ll 333 - $4749
PENTIUM (] 350 - $3899 = PENTIUM *Il 350 - $4999
PENTIUM *1I 400 - $§5299
PENTIUI!‘IIM $4249 = PENTIUM "Il 450 - §5609
$4799+ XEON *400 - $6340
XEON *450 - $5149+ XEON * 450 - $6999

Sony Multiscan 153
KDS VS-7 - 17" SVGA, 0.28 Dot Pitch

Misumi 2X/8X EIDE COR Kin
HP CO-ReWriter EIDE 4X/2X/24%
HP CO-Writer Paraflel 4X/2X/24%
Tewe 4X/12X STSI CO-Writer
Plextor Plaxwtiter 4X]12X SCS12

__Business Personal lease from 121 /Mo, 36 Months
mgm for )
[Pontiom * I XEON 4501400 wi512$127311534 || Pentium Processo, 4
$10/810/819  [Pentiun * I1- 450/400/350 $620/844814 mmaumx.nnmmnmzl.nm MMX 1]
8M NonParityEDOParity 3188185825  [Fentiom *Il- 3333001286 $240/8220(3198| Tyan Tomcat 4, Dual CPU, wiB SIM 4150
16M RonParity/EDO/Parity $36/534/848 [[Celoron333/300A/300/26EMHz 8178/81481520)385( Tyan Turbo-2 ATIATX, rmlmﬂupumm:uumx ' 89
58 1132 NouParity/EDO/Parity $69/385/889 [[Pentiom " Pro 200 Mhz 512K/256K $449/4249 SuparMicro PSSMMSS8-intel 430TX, 5|2Ii 189
Parh $108/3128  [Pentiom " ZI3MMXZO0MMX  $139/9109 Quicktek, P75-200 wiAdaptee 2940UW LEI!KFu_ +159
[Pentiim * 200 Mha/168 MMX  $140/838 ASUS TXB7/TXO7E, ATAJ0TX,P75- mcm 12K 189
520 {Pentium * 166 Mha/1 39Mh: V851479 Motharboards for tha Pentium Pro Procs
S ;uumggnum :;gnng‘wm iEimﬁ_ﬁu:&urﬁg& |2 b 5 W-n p:_mT. :!;;
mﬂﬂ or
ﬁ:u n.,w,,"" WPentian ProfPentimFans $121$12188 Trmlilm!n &mPBullprmwFElJm ar.m ll-lllit?l!
mm—
BCM 632 - Ini u:- ﬂﬁ%m’"ﬁmi: 1108
ucuus-uwx Intal 440X C 100 M Vi3
g Intel ALA40LX - lntal 430LX, PCLI BPFUIIMI:M ATX  $128
Intel SE4408X - Intel 4408, 100 Mhz Bus, Audio 4169
e Verrastr 350- 16" 028 Dot ich Toshiba FIDE 32X, 85 ms Intel DKAAOLX/RAADLX Adaptec , LAN, Audia, 2 CPU 4449
yarm Visorvmmster 400 - 0.26 Dot Pech - 17 Mitsumi EIDE 32X, 90 ms Intel NAADBXTAA08X - Adaptec. LAN, DuallSingle 157914278
Toshiba SCS12 32X, 85 ms Asus P28 - Intel 408X, PCUISAIAGP, ATX 1148
Plestor Ultra SC512 32X, 75 ms ABITLXB - Intel 440LY, PCIISAIAGP, ATX 1118

ABIT BH-6 - Intel 440BX, PCUISAIAGP, ATX - 4128
4340| Seltek SLA1E - Intel 440LX, RIMNRWIAT SIMMIDIMM §120
$499(| Saltek - intel 440BX, 100 Mhz Bus, AGP/PCUWith SCSI12  § 118/ 5229
4299 || Supermicro PEDLE-440LK, | BulPZ PLUAGPIDIMM 3229
$398/| Super PESLE/DLS 4400 X, OneiDissl P2.PCIIAGP[UW 8CSI 121915208

ll?‘J Supermicro PEDBU 408X, Dual P2, PCIAGPIDIMM Dual SC8I & 399

17" Non-interinced, 0.28 Dot Pitch Supermicra PESBU-4408X, Single P2.PCUAGPIDIMM/Dual SCS1  § 299
l:mnul.m Il\m? Kir(830 Hm:ell l99 Swtrr;l:rn mn#ﬂﬂ;‘guﬁ:t;’ﬂ:;:l 10[01!1" : :;:
h— Speednt Tyan Tsunami X/PCI '| AT Form Factor
n....au.m_'a - ann( Veoloo? BMI12M Benaric vﬁm-mmm\mn 150
Trident PCI 2MIAGP 4M NEC Multisync XV17+ IlZSIJnlN:Il.C:mlﬂnrl NBS Diamond Supra 56K Internal 199 u ¢ g ]
KDS - 207 - 1600 x 1200, 0.28 Dy LISH Sportster 33,8 inU/Est 473/489| Closeout boards for the Pantium' Procassor
XDSVZ1. 21" 028 Daf Fifch, 18001 1280 i o 56K Int/Ext 9998128 |l OGT.P75.200, 796K Cache, 430FK 149
Vi ekl Mot thats__ CALL1 | USHPEMCIA 23 6 wildock$198 BCM 5811583 P75.200, 256K Cache, 430VX i
SR PCMCIA 55K wiE thamet $329 BCM 504 . P75.200, MMX, 256K Cache, 430VX 148
Doroges wy‘m want listed Just call| spoMPENcia S 6 harer 1190 BCM 564 - 75200, MMX, 512K Cache, 430 VX 369
muw us or see our Web site for a full caualog Networkin, «P75:200, MMX, che,
of fine qua[“-), Frod“ct,l ICom 3 :‘mﬁ_fm'ﬁm Card 168 Supermicrs PSCMS- lntel 430FX, 258K Cache 58
S'IH ’ Intel E therexpress Pro 10/100 969 Tyon Tomeat I - invel A30HX, Dusi Processar 88
Yot Millenium I - 160 muﬁrmnn BTHub  $48/678159a]| Tywn Titan il - Intel A30EX, 5 ISAM PCUS SIMM, 256K Cache 59
WWW. ACECOMPUTERS.COM
uuaml.mmnums lumnmnmﬂstmu /St chuaiBlon LAl
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REPAIR_PERSON NEEDED: fo repair
my SAES500A analog impulse noise
ieducnofp device. tlitsmd removed clicks
pops from records duri lay, but no
longer works at all. No chhr:rgagc avail-
able as far as | know and the company
rs to be out of business. Want to

give it a try? wardzone @sprynet.com

CABLE CONVERTER REPAIR: Quali
repair service for all name brands. If
you're tired of the runaround you're get-
ting from the compa 'y you purchased it
from, or they're out of business. Give us
a call for fast and courteous service,
Have model and problem ready. Sorry no
box, chip, or IL repairs. Highview
Engineering 815-245-3735 or E-Mail:
HIGHENG1@AOL ask for George.

[Al)| GNDH] 8]} Octpuat | ©

i.[t- -NC
Bypass—{[3 v
Bypass—]| I Bypass

ECB BCE

SEMICONDUCTOR CROSS-REFER-
ENCE Library (SCRL) software with

378,000+ devices, drawings, and
descriptions for the PC, $69 plus $6
S&H. Add on modules: ELE ONIC

REPAIR TIPS: 92,000+ original tips, $30.
FCC ID CODE listings $10. SAMS
PHOTOFACTS complete. listing $10.
SEMICONDUCTOR MANUFACTUR-
ERS LISTINGS: 107,000+ devices $20.
Subscribe to monthly updates and $ave.
Checks & credit cards accepted. E-Mail:
sales@ electronic-repair.com Web: http://
www.electronic-repair.com Custom
Software Creators, PO Box 30415,
Clarksville, TN 37040. 931-847-6120,
Fax 931-551-4128.

Tuts & Totts

Subscribe today and
be automatically
entered in our new
MONTHLY PRIZE

DRAWING!!!
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ELECTRONIC TEST EQUIPMENT
BOUGHT & SOLD

90 DAY WARRANTY PARTS & LABOR « 10 DAY RIGHT OF RETURN, OPEN ACCOUNTS

LOCATE ANY CHORTED
or LEAKY COMPONENT
TO THE EXACT SPOT

Aiflech 350011, Frequency Syn. 01-2GHz
Alltech Type 32, Precision Attenuator, 0-100dB

Bruel & Kjaer 1612, Bandpass Fiter
Caiil. Inst. 1017, AC Power Source. .........

LeakCecker 82A $179 gt o SRR T

Eaton 380K11, Frequency Synthesizar, 1-2000MHz . . . . $2,000

sessnzadiiace

Locates shorted & leaky parts to the EIP 371, mmm Counlar, 18GH2 . o

exact spot on the PCB without cutting 3 . 5300

up the board or unsoldering any parts! 3

$500

® 60 DAY SATISFACTION oy

Capfinalyzer 88 $179 OR MONEY BACK o
Automatically discharges cap; GUARANTEE il o
Checks for low DCR and shorts;
Checks high-frequency ESRand | ® AVAILIABLE AT YOUR .
displays on 20-segment LED meter | FAVORITE DISTRIBUTOR Tek 1502, TDR, Opt 4, Chart Recorder . §1,000
3-color chart shows typical values. e Tok 17, L T e, P 577 Ty
Includes gold-plated tweezer probe L0 P S ok, e - ia0e8

Portable... Batteries included!

ELECTRONIC DESIGN SPECIALISTS

4647 Appalachian St, Boca Raton, FL 33428

561-487-6103 www.eds-inc.com

we make test equipment designed to make you money.

Write in 136 on Reader Service Card.

TECH FORUN

Continued from page 49

One solution would be a simple
potentiometer. I'd suggest a value of
1000 ohms. If you assume you have
eight-chm speakers, and you're pow-
ering them with 100 watts, that
means there's 28.28 volts across
the speaker terminals. P = E*"2/R; so
E = [P*R}".5; so (100W * 8
ohms]*.5 = 28.28 volts. Now calcu-
late the amount of power drawn by
the 1000-ohm pot: again P =
E*2/R, so [28.28)*2/1000 = 0.8
watts. That means you'll need at least
a onewatt pot, and a higher power
rating would be even safer.

Connect two identical circuits,
one for each channel, as follows:
Connect the speaker "common" ter-
minal to the counterclockwise end of
the potentiometer, and also to one
side of the VU meter. Connect the
speaker "hot" terminal to the clock-
wise end of the potentiometer.

Connect the center terminal of
the potentiometer to one end of the
3600-ohm resistor (1/2 watt is fine
for the resistor’s power rating).

Connect the other end of the
resistor to the remaining terminal of
the VU meter.

If you want attenuators that are
calibrated, | suggest you look through
the surplus catalogs. From time to
time, you'll find someone selling
stepped attenuators, with values typ-
ically 1 dB or 10 dB per step. These

are usually 600-0hm impedance. Be
sure the attenuator's power rating is
high enough, as shown above. Or,
using Ohm's Law, you could build your
own custom attenuator using 1%
resistors and a two-gang rotary
switch.
Greg Miller
gemiller@ommedge.com

ANSWER TO #11882 - NOV. 1988

Either some jumpers were
changed or the sound card was
removed from the computer before
it was sold. Windows knew about the
card and can't find it, so it gives you
an error message.

You may try re-installing the soft-
ware for the card. From the Control
Panel, click on the Add New
Hardware icon and follow the on-
screen directions. If the card is there
Windows should find it. If it needs a
disk it should tell you.

You may also want to check
under Control Panel | System | Device
Manager to see what the computer
thinks is in your machine. Click on the
Sound, Video and Game Devices icon
then right click on each subsystem.
Check the properties table that
appears. Make sure that the hard-
ware is selected and that there are
no conflicts. Anything with a yellow
question mark for an icon needs
some attention.

Tek 24458/10/12, Scope, 150MHz, 4 Trace, HPIB.. . .. .. §1,800

HP 11868A, Adaptor for Plug-in B3SOAR. . . ...
HP 16500A, Logic Analyzer System
HP 165108, Logic Analyzer Card, 16500A System. . ...

HP 3325A/01/02, Function Gen. Opl. 01702,
HP 3400A, RMS Voltmeter, 10H2-10MHz. . .

Tek PSS03A, Dual Power Supply . . .......
Tek SC502, Scope, 15MHz, Dual Trace .

Tek SC503, Scope, 10MHz Storage....
.. g800 Tek SG502, Sig. Gen. SHz-50KHZ . ..........
...5800 Tek TG501, Time Mark Generator, New Style ..
...§800 Tek THS 720, Handheid Digital Scope, 100MHz
..52500 Texscan SSG2000, Freq. Syn., 100KHz-2GHz,

$800 \yomink 907, Signal Generator, T-11GHz . ... ..

8250 \iovetek 955, Micro Source, 7.5-124GHz, AM, FM,

1 D&I e Pro-Gek Sweep ....
"""""""" t200 "Vitron 560-G7A50, SWR Autotester, .01-18GHz . .

HP 85538, Spectrum Anyz., RF Plugrin, 1KC-110MHz . .. $200

HP 85548785528, Specirum Analyzor 1417, 1.2GHz ... §1,800 Wilron 6100, Swoeper Manlrame..... ... ..

Wiltron 6100/6237D, Sweep Generator, 2-18GHz .
HP BSSTA/BOTR, Spectrum Analyzer, .01-350MHz . . . . §$1,000 440 fiE ¥ :

Wilron 62190, RF Plug-in, 2-8GHz .. ..

....5$3,500 Wiltron 62230, RF Plug-in, 4-12.4GHz. .

..$3,500 Wiliron 62290, RF Plug-in, 7.9-18.5GHz

.$20,000 Wiltron 82FF75, VSWR Bridge, 10-1000MHz ..
Programmable

HP 86241A, RF Plug-in, 326.56Hz . .. d
HP B6260A, AF Plug-n, 12.4-18GHz .. .40 Wiltron BNFSD, Autolester, 1-1500MHz, for 840 . ... ...
HP B6290A. FIF PlugHin, 2-18GHZ ... .......... .., $1,200 Witron 7850, Detacior, 1-1500MHz, for 840 .. ........

MONTHLY CLEARANCE SALE

HP 54100D, 1GHz DIGITAL SCOPE
RETAIL PRICE $18,500 » SALE PRICE $995

HP 8901A MODULATION ANALYZER
RETAIL PRICE $9,800 * SALE PRICE $995

-

PHELPS INSTRUMENTS @ E

909-279-7347 = FAX 909-279-7347

2631 Hillside Ave., Norco, CA 91760
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Jour list of contributors
ociae e

Parallax

Corporste Systems Center
Resources Unlimited
Timeline, Inc.

Alltronics

Electro Mavin

All Electronics

Roger’s Systems Specialist
Electronic Goldmine

MCM Electronics
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~ all our toll free orderline at

January Drawing
hosted by
HSC ELECTRONIC
SUPPLY (see page 3)

S ol
st iliiand e

subscription card or

rosissni iy
bymalast dtlnmanlhmhe‘
ar month's drawing.

- Check us out on the web!
http.llwww rluhwlts.eom

Scott Edwards Electronics

W Graphics

LCD Module
with Serial
Interface

CECCLEC e e e

The new G12864 makes it easy to display text and graphies on a
128-by-64-pixel LCD. It interfaces with a computer through a 2400
or 9600-baud RS-232 serial hookup.

Text Features

The G12864 works like a serial-receive terminal. It displays text in a
4-line by 16-character format. Text is displayed in a large 8- by 16-pixel
font, which can be edited to include custom symbols.

Graphics Features

The display lets you plot points, draw lines, and display full-screen
graphics using easy instructions. Its flash memory stores the text font
plus 14 screens. You can create fonts and graphics on your PC, then
download them to the G12864 using the included software.

Convenience Features

A power supply and DB serial-port connector are built in. Connect the
display to the (included) AC adapter; plug the (included) serial cable
into your PC or other computer, and you're ready to go. Current draw
ranges from 15mA (typical, backlight off) to 100mA (max, backlight on).
For complete specifications, see our web site: www.seetron.com.

Display, with starter pack: $199

Display alone (OEM qty 1): $179

Scott Edwards Electronics » PO Box 160 » Siera Vista * AZ » 85636-0160
ph: 520-459-4802 = fax: 520-459-0623 * e-mail. info @seetron.com
Internet: www.seetron.com

Write in 132 on Reader Service Card.

Often removing the offending
device driver then running Find
Hardware again will fix these sort of
problems. If that doesn't help either
buy a sound card or ask your seller
what happened. Before you go back
to the seller, though, open up the box
and check for yourself to save some
embarrassment.

Dave Sarraf

ANSWER TO #129814 - DEC. 1998

This timer is ideally implemented
in @ small microcontroller such as a
PIC. The only components needed
are a PIC, a crystal [try a 32,768Hz
watch xtal), switch, and output
device!

The program is so short, it can
be written in assembler, BASIC,
FORTH, or C. Sample pseudo code
follows:

DO
{ WaitForSwitch
For =1 to 20
{
Wait1 Minute
For cnt:=1 to 20

iffcnt<=i) BEEP1 else

]
]

Wait1Minute and WaitHalfSec
are simple decrement loops based
on precomputed constants loaded
into a variable or register, and being
counted down to zero. BEEP1 and
BEEPO turn an output bit on or off.
The 20 second creep can be avoided
by reducing the minute count by 20
seconds, and always outputting 20
beeps of which the first count writes
1 (ON, OFF) and the remaining write
0 (OFF, OFF). This method allows
extremely accurate timing, easy to
change the rules, and minimum
parts count!

Barry Cole
Sunnyvale, CA

ANSWER TO #12987 - DEC. 1998

|'have played around with high
voltage a lot, and since | do neon
work, | have access to many high-volt-
age transformers.

Building ion generators is fairly
easy. Basically, all you need is a high-
voltage transformer, rheostat, and
an ion grid.

The rheostat controls the input
of the transformer and the output of
the transformer goes to the ion grid.

The ion grid is easily made. | used
a B" x B" x 1/8" piece of plate-glass
and epoxied mesh wire 4" x 4" to



ONE

MILLENNIUM
TRI 550
PANASONIC
JERROLD

“One call does it all”

1-888-426-9787

A DOZEN OTHER CONVERTERS AVAILABLE!

Call for Quantity Prices

Open Monday - Friday 10:00 a.m. - 5:00 pm, Saturdays 10:00 a.m. - 1:00 p.m.
No Florida Sales * We ship same Day * 30 Day Limited Warranty
WE BEAT ANY ADVERTISED PRICE IN THIS MAGAZINE!

SUPPLIER

FILTERS

Write in 135 on Reader Service Card,

00 Wireless With Our Modules

SILRX/TXM
SILRX — $26.00 ea.
TXM — $15.50 ea.

The TXM and SILRX medules are a trans-
mitter and receiver pair which can achieve a one-
way radio data link-up to a distance of 200m
over open

Both units are supplied in saving sin-
gle-indine packages and offer SAW controlled,
wide band FM transmission /reception.
m:nodulesnrepummlmysulhdlqbal-

TX2/RX2
TX2 — $19.50 ea.
RX2 — $38.50 ea.

tery
' g ; ot portable applica-
ine 3 tions where low
power and small
size are critical
design criteria.

RPC
RPC — $99.00 ea.

The RPC module is an intelligent transceiv-
er which enables a radio network link to be sim-

TECH FORUMWM

each side of the glass.
Epoxy is applied to each corner

of the mesh wire on both sides of the
glass.

You can make
some sort of a

Hook-up of

insulated stand to
Rheostat 7=\H  hold the ion grid. |
Fuse W fo 00 LOR built @ box and
'T‘E:D:'_W/ = Line=28d added a B" com-
b puter fan and
mr:ﬁ & Heppa filter. The
& unit has two con-
Translormer yls: One for the
ion control and
/Gh“me one for the fan
Wire Mesh speed, plus and
| —1used 172° off/on switch and

squares size fu

b t SE.

Ratoiwrey O L Ray Samples
“ lon Grid Fayettville, NC
ANSWERS TO #129815 - DEC. 1998 The output frequency will be

The PC timer chips have three
counters. The count registers are at
/0 ports 40h, 41h, and 42h,
respectively. The Control Word is
written to port 43h.

The timers are assigned as:
Timer O — IRA0 [timer tick); Timer 1
— DRAM refresh; Timer 2 — speaker
control.

Loading @ countdown value to
one of the registers must be done in
conformance with the Read/lLoad
format already established for that
timer. This format is set in the
Contraol Word.

In attempting to control the

ker, three steps should occur:
1) Set the Control Word: Dutput BEh
to port 43h. [This selects counter 2
[bits 7 & B], establishes the counter
value as 16-bit LSB then MSB order
[bits 5 & 4], sets timer Mode 3
[squarewave] [bits 3-1], and sets the
counter to count in binary vs. BCD
[bit O]). 2) Load the desired count-
down value to port 42h, least-signifi-
cant byte followed by most-significant
byte. 3] Enable the speaker by set-
ting bits 1 & O at port B1h, WITH-
OUT CHANGING THE OTHER SIX
BITS AT THIS PORT ADDRESS. (Input
port 6Th, OR the value with 3, then
Output back to B1h).

1.183182 MHz divided by the count-
down value loaded into the timer's
register. To get an output freq of
about 10 KHz, use a countdown of
119 [decimal).

If you want interrupts to occur at
this rate, you could use a special pur-
pose card which has a pigtail to inter-
face with the speaker connector, and
use that signal to pulse another one
of the, IRQ lines available on the
peripheral connector. You would
have to install your own interrupt
handling routine to service that IRG.
In this event, you would probably
want to use timer Mode 2 [Control
Word bits 2 & 1 set to 1 & O,
respectively).

Anaother way to change the inter-
rupt rate would be to change the set-
ting of the timer O countdown value,
but this is involved. You would proba-
bly want to install your own IRGO
interrupt handler to service each
interrupt, calling the default 1RGO
handler at the standard "timer tick"
rate, about every 54 milliseconds. I'd
suggest using assembly language, to
keep your IRG0 handler code as tight
as possible.

Larry Mistretta
Sunnyvale, CA
Continued on next page

ply imp! d between a number of digital
devices, The module combines an RF circuit
with processor-intensive low-level packet format-
ting and
recavery func-
tonality,
requiring only
a simple
antenna and
5V supply to
operate with a
microcon:
troller or a PC.

receiver together with data recovery and
TX/RX change over circuits to provide a
low-cost-

BiM — 569.00 ea.

The BiM module integrates a low-power
UHF FM transmitter and matching superhet

Lemos International Co., Inc.
65 Southbridge Street, Auburn, MA 01501
Phone (508) 798-5004 # Fax (508) 798-4782

www.lemosint.com # lemosint@ma.ultranet.com
All products available in either 418 or 433 MHz

Write in 134 on Reader Service Card.

Celebrating ovwr

COLLIMATING LENS

This economical collimating | |8
|lens assembly consists of o|
blodk anodized auminum bar-
rel that ads as a heat sink,

o

y plocs

diode in the lens assembly, odjus! beam fo
desired focus, then set wih odhesive.

LSLENS Lens Assembly 24.99 23.7421.37

This dynamic tester
dlows checking of tram-
sistors & diodes in arcuit.
Identifies NPN or PP
transistors. Checks all

T61th Year
EPROMS

OFf Service 11

FM MICROPHONE KIT

Transmit your
woice on any
FM rodio.

Rangeup o
1000, Cene

'Sos . 1% M .
(0% 1y N B

types. small or lorge
power, Idenfifies anode| B
or cathode of diodes. |5l

T - Rx

ANTI-STATIC FOAM CLEANER

A thidk, foaming deaner for use|

in stalic sensitive applicafions.

Safe for plasiics and fibergloss.

Uss on compuler coses and dl

office equipmentl. Also deans|
soft fabrics. 5 oz. cerosdl con.

uhsikbuysy

tech survallance and digitd
communicafions.

* By Gordan McComb

TB3340 21.99 20.89 18.80

who
=

* Order Line — (B800) 824-3432 # Internafiond — (724] 495-1230 ¢ Fax Orders — [724] 495-7882

* Technical Support— (724) 495-1231 ¢ No Minimum Order — (Orders under $20 subjectto $ 5
charge] *UPS 3 day, Blue, Red, & Fed Ex Shipping Available (Cdl for charges) * PARes. Add7 %
Sales Tax * Open Mon-Fri 9:00 AM - 5:00 PM [EST) * Gorporale Accounts / Guantity Discounts
Available * We accept M/C, VISA, Discover & American Express with no surcharge * Cdll For FREE

Catdog ($2.00 Outside U.S.]
. Weca:rr

FREE SHIPPINGI!

on pre-paid orders

Write in 133 on Reader Service Card.

y A Complete Line Of Electronic Components # Email - unided @ adl.com

Uricorn Electronics
1142 Staie Route 18
Aliquippa, PA 15001
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ANSWERS TO #129815 - DEC. 1998

The B253 timer is quite useful, but
hard to program unless you know
some computer architecture or have
had some digital electronics experi-
ence. I'll briefly go over how the 8253
is used in a PC before going on to how
to program it

The PC realtime clock runs at
1.18318 million Hz. However, to fit
the value in a 16-bit number, the
B253 is used to "step down" the
counter to a 16-bit value [max of
B65535). The result is the 18.2 Hz
rate, or approx. 55 ms interval.

The 8253 has four "channels," but
0. 1, and 3 are used by the system
[realtime clock, memory refresh, and
system timeout detection. respective-
ly). so only channel 2 is available for
use, and that is usually hooked up to
the speaker.

The 8253 actually has SIX different
modes of operation, but for PC pur-
poses, "mode 3" is sufficient. In "mode
3." the "latch register” is loaded with a
number, which counts DOWN to O on
every clock pulse. When the counter
hits O, the output turns on for one,
clock cycle, and the counter reloads
the original value and starts over.

To control the timer, you need to
send a onebyte command to the
"command register”, which is on the
PC at port 0043h. Then you load the
latch register with the value you
selected. Once the timer gets the
second value, the countdown starts.

The command register is pro-
grammed as follows:

bit O: O if binary, 1 if BCD

1-3; timer mode, 0-5 <<<— use 3

4-5: operation type

00 = move counter into latch

01 = read/write high byte only

10 = read/write low byte only

11 = read/write high byte, then low
<<<— use this B-7: which channel

to set [0-3] <<<— use 2

Channel 2's latch is at port 0042h.
To set the timer to operate at 0.1ms,
you need to determine the latch

counter value by dividing 11380000 by
the frequency. 0.1 ms is 10000 Hz,
so the value you need is 119, Let's
declare that .. unsigned latch-
val=199; you will also need to turn off
the link between the timer and the
speaker. You do that by turning off the
last two bits of command port
B at 0061h, so you need
outp(Ox61.inp[Ox61) & 252}, // turn
off sound.

Then we initialize the command
register. The bits we need
are  10110110b, or 182.
outp(ox43,182}; // init cmd register

To output 199 in two parts, we'l
separate the lower and upper by
using AND $FF and shift right eight
times. As 198 is less than 2"B you
can use only the lower byte, but |
wrote it this way ta be "compatible.”

outp(Ox42 latchval & OxFF);, //
send low byte value

outp(Ox42 latchval >> B} // send
high byte value

And you are done!

Don't forget the reset the timer
when you're done ... 1180000/18.2
= 65385 [approx].

To relink channel 2 to speaker, reini-
tialize with: outp{0x61.inp[0x61] | 3);

sey Chang
San Francisco, CA

ANSWERS TO #129815 - DEC. 1998
Unless you madify the PC hard-
ware, the only timer that can gener-
ate an interrupt is timer O. The XT
BIOS sets up timer O with this code:

mov al,36h ;mode 3, Isb then msb,
squarewave

out 43h.al

mov ax,0000 ;preset = 65536

out 40h,al

mov alah ;now send msb

out 40h,al

Note that it takes three output
instructions to complete this preset
operation, the first is the mode con-
trol byte and then this is followed by
the two bytes you have just told the
8253 that you were going to send,

first the low byte of the preset value,
and then the high byte of the preset
value. You cannot just output a new
preset value, you must go through the
full fandango. The value 0000 is effec-
tively 65,536 because it loads a 16-
bit counter that first counts down and
then looks to see where it is.

The interrupt rate is int rate
1,193,180/ preset so with preset
65536 we get 1B.206 interrupts per
second.

You have asked for an interrupt
every 100 microseconds, or 10,000
interrupts per second. The preset
required would then be preset =
1,193,180/int rate or = 118.

You should have set INT 1Ch at
location 0000:0070 to point to your
own interrupt handler; when you quit
you should restore that vector to its
original value.

The time-of-day and the floppy disk
motor timeout will be messed up
while you have timer O running at your
own rate, so you should also restore
the original 8253 preset value.

Alas there's more. Whether you
can actually get in and out of 10,000
interrupts per second and still do any-
thing else, is a gquestion you may
explore the hard way.

That's the theory. For a somewhat
more thorough discussion you might
want to consult Michael Abrash: Zen
of Assembly Langusge, Volume 1,
Knowiedge. Foresman and Company,
1990, Of course it's out of print, so
you'll have to look around.

For discussion of the hardware see
Lewis C. Eggebrecht: Interfacing to
the IBM PC. Sams, 1990. Samea.

As a practical matter, it may be
easier in the long run to simply install
an expansion board with a separate
8253 timer set up to generate a
completely separate interrupt that
stays clear of the basic PC hardware
and BIOS operations. This would
appear to be particularly true where
you are interfacing "various sen-
sors/transducers ..."

For example, Circuit Specialists 1-
B800-528-1417 has a $46.00 I/0

WE'LL MEET OR BEAT ANY COMPETITOR’S PRICE!

TOLL FREE: 800-322-9690 * FAX: 516-246-5634
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Write in 120 on Reader Service Card.

Prototype Development Card that
comes in kit form and includes the
8253, B255, and address decode
circuits already built in. This is the kind
of project that may cause you to learn
why Steve Ciarcia once said, "solder is
my favorite language.”
Jack Dennon
Warrenton, OR

ANSWERS TO #128815 - DEC. 1998

The simple answer is do not change
the timer interrupt rate. There is a lot
of black magic that happens with
timer interrupts, and you need to
understand the impact that any
changes have.

Furthermore, it is generally a bad
idea to issue thousands of interrupts
per second.

It takes time to service interrupts,
and a lot of interrupts will bring a sys-
tem to its knees.

For fast data rates, you should use
buffered transfers and DMA. Keep
the ‘interrupts below 1,000 per sec-
ond.

Under MS/DOS, you can change
the interrupt rate, but you risk screw-
ing up the operating system or a
device driver. Device drivers will often
hook onto the timer interrupt chain so
they can tell if an |/0 device is hung.

A driver, knowing the timer inter-
rupts [ticks) occur about every 55ms,
might decide that a device is hung if
an operation takes longer than four
ticks [about 200ms). Changing the
tick time to 0.Tms will confuse the
device driver, because it will assume
the |/0 hung after four fast ticks
[0.4ms).

Programmers who increase the
timer rate need to work around this
problem, so they write an interrupt
handler that fields the fast ticks; every
B55ms that handler chains to other
timer interrupt routines. Even this
practice is risky because any pro-
gram that hooks into the timer inter-
rupt chain later gets the fast tick rate.

Under Windows, what happens is
mysterious. Your outportb(] subrou-
tine calls manipulate a virtual timer
chip (not the real one on the moth-
erboard, but a software simulation],
and then Windows may or may not
change the settings on the real chip.

Under Windows you must also
take special steps to page lock your
interrupt routine or callback, and
that requires a fair bit of Windows
knowledge.

Using the Windows APIs can be
even more disconcerting. Windows
allows you to schedule a timer mes-
sage every millisecond — but it does-
n't promise to give you every one of
them! Ask for 1ms messages and
you may get one only every 55ms —
and even then you may not get one
if the system is busy doing some-
thing else.

Leave the timer interrupt alone
and use the serial port for collecting
the samples. Use the operating sys-
tem's drivers for accessing the seri-
al port so you don't have to write the
interrupt routine. The operating sys-
tem drivers will make full use of
hardware FIFOs, system buffers,
and ring O interrupt routines.

Gerald Roylance
Mountain View, CA




Fixed Frequency or
Workstation Monitor?

Now, use ANY monitor on your PC with the new
Avalanche 3D from Worldwyde.com!

Easiest installation of any card in its class!

Supports all resolutions and frequencies:
- from 320 x 200 to 1280 x 1024
— 15KHz to 120KHz

= Available in PCI or AGP

Write in 93 on Reader Service Card.

Eweaeis CAVENT

Continued from page 27

Conv., William Tittle KABLAY, 513-661-1861.
E-Mail: gidivconvention@juno.com

FEBRUARY 28

NY - CHEEKTOWAGA - Hamfest. Lancaster
ARC, Luke Callanno N2GDU, 716-6534-4667.
E-Mail: Icalianno@freewwweb.com Web:
hitp://hamgate | sunyerie.edu/~larc/greaterbu
ffalowinterhamf

NY - MELVILLE - Hamfest. Radio Central ARC,
JoAnn Colletti N2IME, 516-399-1877.

E-Mail: woZn@li.net

OH - CIRCLEVILLE - Hamfest. Teays ARC, Roy
Ulko KGBEK, 740-477-8310.

E-Mail: royulk@scioto.net

OH - CUYAHOGA FALLS - Hamfest. Emidio &
Sons Party Center, 48 E. Bath Rd. 8am-2pm.
Cuyahoga Falls ARC, Carl Hervol NBJLQ, 330-
497-7047. E-Mail: carlh@pop.raex.com

Web: hitp://www.cfarc.org/hamfest.htm

PA - CASTLE SHANNON - Hamfest. VFD
Memorial Hall, Library Rd. (Rt. 88). Bam-3pm.
Talk-in: 146.955- N3RNX repeater. N3SH ARC,
Steve Lane W3SRL, 412-341-1043,

E-Mail: slane@adelphia.net

Web: http://www.hky.com/~sanfardb findex.htm
VA - ANNANDALE - Hamfest. Vienna Wireless
Society, Mike Toia K3MT, 703-757-5021.

E-Mail: k3mt@erols.com

Web: hitp://www.erols.com/k3mt/vws

WYV - FAYETTEVILLE - Hamfest. Plateau ARA,
Juddie David Burgess KCBCON. E-Mail: ke8con@
usa.net Web: hitp://www.geocities.com/Cape
Canaveral/Launchpad/4842

MARCH 1999

MARCH 5-6-7

NE - NORFOLK - State Convention. Fred
Wiebelhaus NOVLX, 402-379-1929,
E-Mail: dfwiebel@sufia.nel Web:
hitp://members.aol.com/davidnOxbn /evarc html

MARCH 6
CA - BANTEE - ARC of El Cajon Ham, Computer
£ Electronic Swapmeet. Santee Drive-in
619-561-0052 ,
TN - KNOXVILLE - Hamfest. Kerbela Temple,
315 Mimosa Ave, Bam-4pm. Talk-in:
144.83/145.43 or 146.52 simplex. Kerbela ARS,
Paul Baird K3PB, 423-986-9562

MARCH 6-7
FL - NEW PORT RICHEY - Hamfest. Fred K
Marchman Technical Educational Center. Sat:
Bam-5pm, Sun: Bam-3pm. Talk-in: 146.670 or
145.330. Guif Coast ARC, Rick Brown KF4GXS,
B13-842-2127. E-Mail; richar@gte.net

MARCH 7
NY - LINDENHURST - Hamfest. Great South Bay
ARC & Suffolk County RC, 516-422-9594.
E-Mail: ka2d@li.net Web: http://www.gsbarc.org
WI - WAUKESHA - Swapfest. Waukesha County
Expo Center. Bam-2pm. VE Exams. Talk-in:
146,82 PL 127.3. SEWFARS, John Breecher
NINWN, 414-8357035

MARCH 13
AZ - SCOTTSDALE - Hamfest. Scottsdale ARC,
Roger Cahoon KB7ZWI, 602-948-3548
CA - FONTANA - Inland Empire ARC Amateur
Radio & Electronics Swapmeet. A B Miller High
School. Bill 909-822-4138 eves
FL - EAST ENGLEWOOD - Hamfest. Englewood

ARS, J.R. House K9HUY, 541-475-3005. Web
http://www.finet.com/-crosby/ears/Iindex html
FL - SEBRING - Hamfest. Highlands County
ARC, Phyllis Dibble KD4CQG, 941-4658176.
E-Mail: dibble@strato.net
‘Web: hitp://www.strato.net/~hamradio
KY - CAVE CITY - Hamfest. Mammoth Cave
ARC, Larry Brumett KN4IV, 502-651-2363.
E-Mail: Ibrumett@glasgow-ky.com
‘Web: http://www.scrtc.blue.net/mcarc
MO - KANSAS CITY - Hamfest. Ararat AR Shrine
Club, Steve Dowdy WJOI, 816-941-3392.
E-Mail: sdowdy@qni.com
ND - WEST FARGO - Hamfest. Red River Radio
Amateurs, Mark Kerkvliet KGOFR, 701-2824716.
E-Mail: mbkerk@worldnet.att.net
‘Web: hitp://www.rrra.org/
WA - PUYALLUP - Hamfest. Mike & Key ARC,
Michael Dinkelman N7WA, 253-631-3756 or
425-867-4797. E-Mail: mwdink@eskimo.com

MARCH 13-14
NC - CHARLOTTE - Hamfest & Computerfair.
Charlotte Merchandise Mart, 2500 E. Independ-
ence Blvd. Mecklenburg ARS, Tim Slay WOA4G,
704-382-3234 (W) or 704-948-6283 (H).
E-Mail: wodg@w4bib.org
Web: http://www.wdbib.org/hamfest.html
LA - RAYNE - Hamfest. Acadiana ARA, Nolen
Griffith KSARH, 3189899039,
E-Mail: kSdpg@aisp.net
‘Web: http://www.acadian.net/w5Sddl/

MARCH 14

IN - INDIANAPOLIS - Hamfest. Morgan County
Repeater Assn., Dennis Bauernfiend WB9ZNZ,
317-996-3782. E-Mail: dennis.bauern
fiend@dfas.mil Web: hitp://www.eb]l.com/mcra
IL - STERLING - Hamfest. High School
Fieldhouse, 1608 4th Ave. Talk-in: 146.25/146.85
WIMEP. Sterling-Rock Falls ARS, Lloyd Sherman
KBOAPW, 815-336-2434.
E-Mail: Isherman@essexl.com
OH - CONNEAUT - Hamfest. Conneaut ARC,
Jack Marttila KABTUU, 440-593-3353

MARCH 19-20
FL - FT. WALTON BEACH - Hamfest, Playground
ARC, Clyde Gowdy KEAFLC, 850-244-0624
E-Mail: parcfest@aol.com
ME - LEWISTON - ME State Convention.
Androscoggin ARC, Ivan Lazure N10XA, 207-784
0350. E-Mail: ilazure@gwi.net
OK - TULSA - OK State Convention. Green
Country Hamfest Assn., Merlin Griffin WB50SM,
918-622-2277. E-Mail: info@GreenCountryHamfes
Lorg Web: hitp://www.GreenCountryHamfest.org

MARCH 20

CA - SANTEE - ARC of El Cajon Ham, Computer
& Electronic Swapmeet. Santee Drive-in,
615-561-0052
FL - STUART - Hamfest. Martin County ARA,
David Millard KE4AMW, 561-288-7100
Mi - MARSHALL - Hamfest. Southern Michigan
ARS & Marshall HS Photo Electronics Club, Wes
Chaney NBBDM, 616-979-3433
E-Mail: nBbdmiivoyager.net

MARCH 20-21
TX - MIDLAND - Hamfest. Midland ARC, Bevery
Harwood KC5BNT, 915-666-1841.
E-Mail: shamrock@apex2000.net
Web: hitp://www.lxnet/edge/midswap htm

MARCH 21
NC - KINSTON - Down East Hamfest. Lencir
Continued on page 77

Y2K PLANNING?

USING BATTERIES? :
GET AN E-METER

From S200

OEM's: Call for free
applications assistance.

Fits2" hole  Up to 1000 Amps

@500 Volts!

Here's why every Y2K battery bank needs an E-Mefer - the world's
most popular DC energy monitor: The multi-color bar graph shows
battery status at a glance. The bright digital display reports Volts, Amps,
Amp-hours, Time Remaining, - even Kilowatt-hours. Reports histori-
cal information including battery Charge Efficiency, number of dis-
charge cycles, deepest depth of discharge and average depth of dis-
charge. The optional Low Battery contact can optimize your genera-
tor run times for charging and RS232 output is available for remote
sites.

Don't be afraid of Y2K - be ready with an E-Meter!
Cruising Equipment

5245 Shilshole Ave. NW, Seattle, WA 98107
(206) 782-8100 Fax: (206) 782-4336
http://www.cruisingequip.com

Write in 94 on Reader Service Card.

ANA [natruments

Phone: 1-800-944-0495
Fax: (540) 775-9638
E-Mail: anainstr@crosslink.net

Specials

HP 141T CRTs, New in BOX....ccccesnees-5195.00
HP 8657A Signal Generator ............54,500.00

100 KHz-1040 MHz
HP 8640B Signal Generator............$2,100.00

Opt. 001, 002, 003
Gigatronics 600 .01-8 GHz........0....$2,400.00
HP 86222A .01-2.4 GHz 1,100.00
HP 8903B Audio Analyzer ......cc0r...$2,700.00
HP 8901B Modulation A 100+:93,700.00
HP 8902A Measuring Receiver.....$17,500.00
HP 4360A Power Meter w/Cable.......51,400.00
Tek 492 Opt 1,2,3 Spec. Analyzer ..$6,200.00
Sanders 5440C Noise(Figuge Meter-...$400.00

new

RF & Microwave Test and Measurement
Equipment & Components

Electronic Test Equipment Bought and Sold
Visa and MasterCard Accepted
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A/D CONVERTERS

with SERIAL OUTPUT

Tiny (1.757x1417) fully assembled and
tested printed circuit board includes two 8-
bit A/D converters and one digital input. Up
to 16 units addressable (DIP switch setting)
totalling 32 converters on a single serial port.
Output is ASCII encoded bit count (0 to 255)
at 2400 BPS wvia RJ-11 interface. Fully
programmed PICI6C71 installed in IC
socket. Sample software in BASIC included.
Requires 8-28Vdc At 1-2mA
*$49.95*. Optional
DC adapter $19.95.
Add $5.00 shipping.

Tele: 847-891-2584
847-891-2587
www.glentech-rf.com

Fax:

229

Serial Problems?

Use your PC compatible desktop or laptop
computer to debug serial communications
problems with Serial, our test tool for senial
communications.

Serial works with the standard data rates and
asynchronous serial formats commonly found
in modern office and industrial environments.
Suitable for development, service work, and
end-user problem diagnosis.

* Easy to Use * Custom font editor for

* Menu and Windows EGA/VGA Screens

» Highly Configurable  » Saves Configurations
* Contextual Help = Exiensive Manual

* Autoband Detect = Block transmit ability
« Time Stamping

* CRC/LRC generation
Serial, with manual .. :
Cable for full Liupl:x monitoring !
For Orders and Inquiries Call: l-300-93ll—9806
Allison Technology Corporation
2006 Finney Valley Rd., Rosenburg, TX 77471
281-239-8500 + 281-239-B008 FAX

4,000,000 WALL
TRANSFORMERS

3VDC/100MA .... CX099 ....$0.75
6VDC/100MA .... CS039 ....$1.45
SVDC/100MA .... CR314 ....$1.45
12VDC/200MA .... CS033 ... $0.99
13.5VAC/400MA.- CR574 -..-$1.29
24VDC/500MA ...- CR174 -..-$3.40

Min 1000/type -- Call for other types

SURPLU S 'l‘llADE RS

(=] O
514 73

Fax: (01) 514-345-8303
http:/Awnawnw. 7 3 comdw

a
I FREE CATALOG!

| ADVANIECH EEIO0LS NEEDHAME DAIA VO IC NDLOGY HILOY
SYSTEM GENERAL CHROMA MODULAR C NOLOGY KELTEX

W el

| PROMAX B3P 20 MEGAMAX MEGAMAXS SINOWSE TESTER EMUPA

| CALL ADVANTECH LABTOOL 599 EETOOLS SIMMAX

| 629 ICE TECH MICROWY 795 CHRROMA SIMM/SIP

| 550 EFIOOLS ALLMAX + 359 MOD-MCT-EMUPA/R
409 EETOOLS MEGAMAX 279 MOD-MCT-EMUPIR
809 EETOOLS MEGAMAXA 49 EPROM 1G TO 512K
3469 NELTEX SUPERPRO I &9 EPROM 1G TO IMEG
409 XELTEK SUPERPRO IP 99 EPROM 4G 10 1MEG
249 XELTEX SUPERPRO L 199 EPROM 146G TO'1 MEG
165 XELTEK ROMMASTER Il 89 EPROM 1G TO BMEG
479 MOD-MCT-EMUPA 129 EPROM 4G 1O BMEG
| 739 SIAG ORBN-32 250 EPROM BG 10 BMEG

R E= S B
— =
| LABTOOLAE  MICROMASTER SUPERPRO  ALLMAX PLUS ROMMASTER2

General Device Instruments |
Sales 916-393-1655 Fax 916-392-4949

| Web wurw.generaldevice.com E-Mail icdevice@best.com

GET IT UP BEFORE WINTER!
MARCONI ANTENNA 700W 50 Q
THE BEST “LITTLE” LOW BAND ANTENNA |
—160M —
130° OVERALL

$63.95PP |

EASY TO
INSTALL.

(SEE QST JUNE 98) S
SEND FOR FREE CATALOG:
«SMART BATTERY CONTROLLER KITS
«CODE PRACTICE OSCILLATOR.... $23.45 PP
»CURTIS KEYER KIT ... $46.95 PP
1-800 JADE PRO (523-3776)
W jac
email J:ldl
JADE PRODUCTS INC E HA

prod.com/
;}wd com

PCR's in Minutes
From LaserPrint!*

sz * Or Photocopler |
Sheets Use househald
Iron to apply.

IPnP BLUE - PnP WET

For High Precision |

Professional PCB Loyours gﬂ’iw PCB's
1. LaserPrint 1. LaserPrint
2. lron-On £. lron-On
3. Peel-ON 3. Soak-Off w/ Woter
4. €xch 4, &xch

Transfers Laser Printar
or CoplerToneras |
Resist to Std Cod Bds |

Adds an Extro Layer of
| Resist for Super Fine
Lines on Std Clad Bds

|205h$30/405h$50/1005h$100 Blue/Wet (No Mix) |
Somple Pack 5 Shts Blue + 5 Shts Wet $20
VISAIMC/PO/CHIMO $4 S&H - 2nd Day Mall |
Techniks Inc. P.O. Box 463 ﬁingou NJ 08551
q. 08)788-8249
100% Money Bock Guaranteal-Dealer Inquiries lnvited

BATTEIIY - YIIASA

Sealed Lead-Acid/Gel-Cell
12V: 7AH $19, 2.3/4AH $16
18AH $39, 1.2AH $13
6V: 4AH $9, 10AH $13

Quantity Discounts Available
Call for other models

Aventrade
4518 Temple City Blvd.
Temple City, CA 91780
Tel. 626-286-0118 Fax 626-287-9618
E-Mail: aventrade @aol.com

COMMUNICATIONS CONVERTER
® FULL SCHEMATIC AND DOCUMENTATION
® FULL FAMILY OF MODULAR DESIGNS
® RS-485/RS-422 REMOTE I/O 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

I.E. SMITH
(513) 874-4796
4311 TYLERSVILLE RD. m HAMILTON, OHIO 45011
wwv..rs485.com

TV85PJ &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

Telecom Hardware/Software Developers
STOP using your phone lines to lest and demonstrate
your telecom devices. Our affordable telephone line
simulators offer authentic USA dial lone, busy signals,
finging, and exceptional speech quality.

RING-IT] Tewco Smuiaror
+ Single Line (two RJ-11 Jacks)
+ LED Display

* DTMF Operation

+ Automatic Ring-up Mode

« $325 ($148 Wit available)
PARTY-LINE Terco Smuiaton

* Six Extensions

» Caller-1D (Name/Nbir)

= Distinctive Ringing

« $425 (5199.95 kit

% Digital Products
EEEEREE

134 Windstar Circla
Folsom, CA 95630 USA
Tel: 816-985-7219

Fax: 916-985-8460

&

b:n

http://www.digitalproductsco.com
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PCBs

PER SQIN
$100.00 SETUP
WE SPECIALIZE IN SINGLE SIDED, 1 0Z, PC75

PCB
LAYOUT

PER COMPONENT PIN $100.00 MINIMUM

ENGINEERING
DIAGRAMS

PER COMPONENT PIN $100.00 MINIMUM
V&V MACH. & EQUIP., INC. (HOUSTON, TX OFFICE)
PH (281) 397-8101 FAX (281) 397-6220
MARKETING TECH. S.A, (MEXICO/PLANT)
PH 011 (525) 361-3351 FAX 011 (525) 361-5996

ADAPT-11 & ADAPT-12
Low-cost modules for HC11 & HC12
plug into solderless breadboards

= Evaluale your idea instantly!

» Breadboard it, for quick hardwara changes

= Program it in-circuit, for quick software changes
« Debug your application— not the basics!

ADAPT-11 Modules festure three 8-bit V'O ports, SP1, SC1, eight 8-bit

‘with any Starter Package blmm USH120 + §5 SBH
ol

HC11 Stanar Pack:
ADTISF USS 7495 + §5 S&H
ADTICTSEP 8K EE/512 bytes RAM  USS 87.00 + §3 B&H

ADTICTSDX-SP BK EE/32K bytes RAM  US$120.00 + §5 SAH
ADT1-SP8AK  ADAPT-11 w/ 32K EE2ZK RAM memory xpansion

card & dual slot adapter {2 U0 ports lost) US$122.00 + §5 S&H
ADAPT-8 12 feciures SBHCE1ZAM, (4K EE, TK RAM, 85 1/O lines,
;?m high speed B-bil oralog nputs), memory expontion connechor,

232 & RE485, conveniand firmwars booliooder, plus sepport for all
BOM pods. All this on @ compact 2.75" « 3.25" boord. Starber
Pockage (AG12-5F LISIR% 1 93 SAH. Add USS125 for KECTIWN

SOON! ADAPT-912 fectures mmzm =r.4
Fhlh 768 EE, 1K RAM, 56 1/O lines, 8 chon. anal
R5485. All this ond more on o compad 2.25%x 3. S
Pockage (ADS12-57) LUSS99+ $5 S4H. Add USS) % faw e 7ot

TECHNOLOGICAL ARTS

voice/fax: (416) 963-8996
www.interlog.com/* techart

ey ‘
1o T
Available

WITH HEATSINK AND LEADS

$10 EACH
OR THREE FOR $25

SHREVE SYSTEMS

Ask for Jake

Peltier Junction

Laﬁ‘-" 13/16" x 1.3/16"
cooling area

W pil Quantity Pricing

B T

318-424-9777
HTTP

RGB Color
Composite Displays

ON SALE.

*returbished with 50-day warmanty

ONLY $79!!

Excellent for studio, lab or
surveillance applications
640x480 reﬁoluﬂon, RCA-S!!JG comm:fars

sssssnns

oo

Retums suqlucr to & 15% restocking fee. Prices are
subject to change without notice

WE ACCEPT VISA, MASTERCARD, AMEX, MSCDVER

://WWW.SHREVESYSTEMS.COM

HIGH PERFORMANCE ULTRA-MINIATURE|
PINHOLE LENS CAMERA W/ CASE

The "NEW" MiniCam| (in a

durable, metal case) is the

smallest pinhole camera in the

industry! Its actually smaller

than the board cameras

currently on the market. Comes w/

mounting bracket & power supply for easy

installation High resolution—more than

420 lines, 0.1 lux+Ultra miniature -

lightweight & measures only 29mm x 29mm)

x 12mm, *Pinhole lens offers sharp image

w/hightened sensitivity »Can be easily

mounted behind a "" hole for any

custom/covert applications.ONLY... §79 ©

Surveillance Catalog $5 %
SPY OUTLET
2468 Niagara Falls Blvd « Tonawanda NY 14150

(716) 695-8660 Fax 695-7380 www.spyoutlet.com

ViDEo CHARACTER
OVERLAY GENERATOR

New BOB-II superimposes up to 308
characters on standard video or gener-
ates video. 30-pin SIMM design, RS-
232 interface, easy to use for:

Video Inspection - NDT
Home Automation Display
ATV - CCTV Security - CATV
Remotely Piloted Vehicles
Gaming - Racing - Sports
Process/Experiment Monitor
Robotics - Electronic Signs

ingle units only $79.95

Decape ENGINEERING
5504 ValView Dr. SE, Tumer, OR 97392
Tel: 503.743.3194 ~ Fax: 503.743.2095

mikeh @ decadenet.com ~ www.decadenet.com




RESISTORS

SPECIALS FOR ENGINEERS, TECHNICIANS,
HOBBYISTS, SCHOOLS, ETC.

5,000 1/4wW 1-5% metal & carbon film. S0 each of

100 standard values (our selection of values)
$45.00 (less than 1¢ each)

10,000 1/4W 15% metal & carbon film. 50 each
of 200 values (our selection of values) $95.00 (less
than 1¢ each)

OR: You select the values and the quantity of each
Minimum of each value 50 pieces. Minimum order
$50.00. 5% — 1¢ each/1-2% — 2¢ each.

Shipping and tax included. Each value clearly
marked for ID. Over 500 values available from a
stock of millions. Groups put your order together
and then split the cost
HYATT ELECTRONIC SURPLUS
371 N. JOHNSON AVE., EL CAJON, CA 92020
TEL: (619) 444-2434 FAX: (619) 444-1987

SAMPLE COPY! =
ANTIQUE RADIO CLASSIFIE

Antique Radio's Leading
Monthly Magazine

Articles — Classifieds — Ads for Paris &
Services. Also: Ham Equip. — Books —
Telegraph — 40's, 50's & 60’s Radios -

Early TV — Auction Reports & more...

1-Year: $39.49 ($57.95 by 1st Class)
6-Manth Trial - $19.95, Foreign - Write.

A.R.C.,P.O. Box 802-G23
Carlisle, MA 01741 -
Call: 978-371-0512 — Fax: 978-371-7129
Web: www.antiqueradio.com J

ASSEMBLY &

ENGINEERING

Producible designs since 1970
Contract Engineering
Embedded Microprocessors
PCB Layout and Packaging Design
Analog Including RF to 1 GHz
Instrumentation
A/D and D/A
Contract Assembly
High-Speed Fuji Surface Mount
Through hole
Tum-key or Kit
Run sizes one through thousands
Test and bum-in available
Bilocon Corp.
800-736-5927
425-353-2276

www.bilocon.com

ATTENTION DEALERS

WHOLESALE ONLY!

* ANY CABLE MFGR
CONVERTERS & ACC

* BEST PRICING &
SERVICE

 SHOP US NOwW
PANASONIC = NOVA, ETC.

800-777-7731

TOGGLE SWITCHES — All sizes,
all types
LEDs — 1.8mm to 10mm all
colors, shapes & intensities
MINIATURE LAMPS — for all
applications
HOOK-UP WIRE — 18 to 26
gauge, 10 colors
SMALL ELECTRIC MOTORS —
3to 12 volt
SOCKETS & PLUGS

DEMAR ELECTRONICS

P.O. Box 7215, Algonquin, IL 60102
Toll Free 877-655-6433

Fax B847-854-4434
Call or Fax for Quotes
Catalogs Available

ATOMIC TIME

FOR ANY COMPUTER

WWVB based time code receiver and
real time clock with RS232 interface

FEATURES
Sensitive receiver
Direct UTC readout in ASCII
Y2K compatible calendar
0.1 second accuracy
R5232 powered
Low cost
APPLICATIONS
Remote data acquisition
Embedded systems
Automatic sequencers
Tamperproof time stamping

ULTRAUINK

702 782 97586 www.ulio.com

CUT MANUFACTURING COST!

CUSTOM METAL BOXES
WE ACCEPT SMALL ORDERS TOO
SHEET METAL
20 GAUGE
SILK SCREEN
PRINTED

ALSQ PCB, SMT, PROTOTYPES, ASSEMBLY
PLASTIC MOLDS, INJECTION MOLDING

USA Office: V&V Mach. & Equipment, Inc.
Ph: (281) 387-8101, Fax: (281) 397-6220.
Mexico Plant: Marketing Tech.

Ph: 011 (525) 361-3351, Fax: 011 (525) 361-5996,

ST241A
Stereo microscope ‘

24000 -

New — 1 year,
warranty
i\é}b

™ 650/367-8320
ealied Tochnical  Fax — 365-5845

Haven Avenue

Email-jlittle @ netwizards.net

10 Hr. Telephone
Recorder $69.......

FCC Approved

Hr Tape included!

s
Aulnm.il'rr.!llf tarts recording when the
phone is picked up and stops when you hang
up. Records both sides of the conversation!
BEST PRICE AROUND!

FREE CATALOG
www.mscelectronics.com

MSC Electronics
PO BOX 461 Jessup, MD 20794

| (301) 497-1600
| VISA |

FAX (301) 497-1925

2.4GHZ Wireless
Transmitter & Receiver

2.4GHz ~ 2.48GHz User Selectable
.Over 700' Range and 4 Chl auto-scan
.Compatible B/W & Color Video, Stereo

.Designed for wireless security system
- $89/set @100pes. Customization avail.

MATCO INC
www.mat-co.com (800)440-0299

CONTROL - MEASURE - INPUT
MODEL 40-§109

+ RS-232 intarface

+ 28 lines digital YO

« Eight analog inputs
~ PWM output

- Three ports

MODEL 100-$279
= 12-bit 100KHz A/D - Four analog outputs
« Three timer counters - 24 digital I/0

i Dighre!, s =)
; L

MUDEL4e = =

TR E WL

PRAIRIE DIGITAL, INC.
820 SEVENTEENTH ST., INDUSTRIAL PARK
PRAIRIE DU SAC, Wi 53578

TEL: (608) 643-8599 - FAX: (608) 643-6754

Monarch Bar Code Equipment

8900B Power Calibrator $40
3400A Voltmater $75
3485A Digital Voltmeter $275
Tek 176 Pulse Current Fixture $35
436A Power Meter $500
1715A Oscilloscope $150
8654 Signal Generator $200
905A Coaxial Slide Load

1.8-18GHz HP §200
911A Coaxial Slide Load

2.0-18GHz HP $200
11638A Type N Cal. KifTek

P6045 probe package $150
Tek PB6046 $200
Tek P6201 $150
HP 33321K Aftenuator/70dB $150
8411A $70
87328 $50

ADDITIONAL PLUG-INS
TA11..525; TA14..$50; 7882, $75; TA13..550;
TA18...535; 7BO2A...§75; TBAS...§50; TA25...550

T.T.l. = 616-475-8531 « 616-475-8534 fax
FREE CATALOG » CALL TODAY
www.turnerequipment.com

AS
LOow ¢
AS
27C1024  BICS1
a751
8755
68705
2564
2516
2708 27C210
270512-90  27C010 PF‘OSOR
k MEMORY
[ sTaTic Ram [l MEMORY | ]

62256 & 6264 & 6116 B0OC31

2764

TEL: (B18) 774-9444 - FAX: (818) 774-0822

WE BUY EXCESS INVENTORY

270256

CUSTOM PLASTIC PARTS

* MODELS (WOOD AND
RESIN). TO EVALUATE
YOUR PARTS BEFORE
CONMITING TO
MANUFACTURE A MOLD.
. gcu& DGEMN AND
ILDAIN
- +PRODUCTION OF
INJECTION MOLDED
PARTS. NO ORDER
TO SMALL OR TO
BIG.
« VERY COMPETITIVE
ON HIGH LABOR
PARTS.

We aiso have manual low pressure machines for
injection moiding of very small runs or prototypes of
parts upto 2 oz Ata surprisingly low price,

USA., Office: V&V Mach. And Equip. Inc.
Tel. (218) 397-8101, Fax.(281) 397-8220,

Plaase send blua prints or samples (o

Marketing Tech. S.A.eAlamo 93, 4 PisosSla Monica,
Tial ® Eco. De Maxico 54040#Tel. 011 (525) 36”3351
Fex 011(525)361-5096 AT~ N VICTORM MCNDOZA
e-mall marklech@infosel net mx

CALLER ID PHONE
w/ELECTRONIC ORGANIZER!
w/1500 NUMBER
SPEED DIALER AND
MUCH MORE!!

www.turnertechusa.com
616-475-8531 '

GPS Units

Trimble Placer 400
6 Channel w/ 3" diam. Antenna
$59.95
Trimble Placer 300
6 Channel w/ Wedge Antenna
$99.95

GEOTEK Units
Call for a List of Equipment

Communications Surplus

713-526-8000 or 1-877-878-6GPS
Ishaefer@flash.net Fax to 713-522-6309
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HOW TO PLACE A CLASSIFIED AD

TYPE or PRINT your ELECTRONICALLY RELATED ad copy CLEARLY (not
all caps) on a separate piece of paper. Spell out words when submitting hand-
written copy. Calculate the number of words and multiply it by the appropri-
ate rate (see RATE PER WORD section). Include any charges for bold and/or
CAPPED words, any artwork costs that would be applicable. and/or costs for
boxing your ad (explained below). Choose the appropriate classification for
your ad(s) to appear in (see below). If no classification is indicated, it will be
placed in Misc. Electronics or wherever we deem most suitable. Enclose your
name, address, phone number, and Nuts & Volts account number from
your mailing label (if available) for identification purposes. Include full pay-
ment — CLASSIFIEDS RUN ON A PRE-PAID BASIS ONLY — and mail your
completed order to:
NUTS & VOLTS MAGAZINE. 430 Princeland Ct.. Corona, CA 91719.

RATE PER WORD
The ad rate for current PAID subscribers is 60¢ per word. All others pay
$1.20 per word. There is a $9.00 minimum charge per ad per insertion.

WORDS IN BOLD AND/OR ALL CAPS

Words to be set in bold or CAPS are each 10¢ extra PER WORD. BOLD CAPS
are 20¢ extra per word. The first two words of each ad are bold capped at no
charge. Indicate bold words by underlining. Words normally written in caps
(e.g., IBM) and accepted abbreviations such as VAC or MHz are NOT charged
as all cap words. Use a two-letter abbreviation for states.

PHOTOS, DRAWINGS, AND BOXES

A photo or drawing may be run at the top of your classified ad for an addi-
tional $10.00 (1" depth max.) for camepa-ready art. No wording is allowed in
this area. Add a one-time charge of $5.00 to enlarge, reduce; or duplicate line

art, or $8.00 for halftone of photographs. To BOX your ad, include an addi-
tional $50.00 for copy-only ads, or $75.00 for ads with art or photos.

FAXING IN AD COPY

You may fax in ad copy or changes before the closing date (5:00pm on the
5th) 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 (5th of the month) will
appear in the following month's issue. Ads postmarked through the 5th, but
received after the closing date, will be placed in the next available issue. No
cancellations or changes after the 5th. Cancellations and changes must be
submitted in writing.

IMPORTANT INFORMATION

All classified ads are running copy only. No special positioning, centering, dot
leaders, extra space, etc. is allowed. All advertising in Nuts & Volts is limited
to electronically related items ONLY. All ads are subject to approval by the
publisher. We reserve the right to reject or edit any ad submitted. We do not
take ad copy or changes over the phone. We do not bill for classified ads.
Repeat ads or ads run in multiple classifications within the same issue are
allowed. Paid subscribers may run ads at the 60¢ rate only through their sub-
scription expiration date. NO REFUNDS. Credit only. No credit for typesetting
errors will be issued unless you clearly print or type your ad copy.

Choose a category for your ad from the classifications listed below.

10. Ham Gear For Sale
20. Ham Gear Wanted
30. CB/Scanners

40. Music & Accessories
50. Computer Hardware
60. Computer Software

70. Computer Equipment Wanted

Abacom Technologies ......
ABC Electronics ...............
Ace Computers ..

ACP Super Stora

Advanced Educahonal Systems

Alfa Electronics .. .
AIIEiecuonlcsCorporatlon
Allison Technology Corporation ........41,
Alitech Electronics ...... A
Alltronics .. ;

American Innovanons Inc 57
American Technolog:es Nstwork Corp
AM Research, Inc.
ANA Instruments

Andromeda Research...

Antique Radio Classified .....

AST Global Electronics.

Aventrade ..

Basic Elactncal Supply

& Warehousing Corporation

Baylin Publications.

Bell Electronics ............

Bilocon Corp.
Bisme Computers Outlet
Black Feather Electronics ...
Brigar Electronics...

C & S Sales, Inc. ......

C and H Sales Company .
Chaffin Electronics ...
Chenesko Products, Inc
Circuit Etching Technics....
Communications Surplus
Comtrad Industries ..

Corporate Systems Center ..

Cruising Equipment ...
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80. Test Equipment

85. Security

90. Satellite Equipment

95. Military Surplus Electronics
100. Audio/Video/Lasers

110. Cable TV

115. Telephone/Fax

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. Antigue Electronics
135. Aviation Electronics
140. Publications

145. Robotics

150. Plans/Kits/Schematics

ADVERTISER S INDEX

Cunard Associates
Danbar Sales COmpPany ...
Decade Engineering
DeMar EleCronios ........oerviiea s
Dexis ..
Digital Products Co
Earth Computer Technologies
Edlie Electronics, INC: «......cccciciiiniiiciniad
E.H.Yost & Co..........
ELECTRO MAVIN
Electro Tool, Inc. . .
Electronic Design Speclalists Inc
Electronic Goldmine ............cuimiinad
Electronic Rainbow Ind., Inc.
Eleciionht Corpia. et e L L
EMAC, Inc. .
EPS ..
Eqmpment Management ‘l'echnology e
ExpressPCB ..
Foss Warehouse Dlatributors
Gateway ...
General Dewoa Instruments :
(o2l Tl et o o R ey
Halted Specialties Co. ....
Herbach and Rademan...
H.T. Orr Computer Supplies...
Hyatt Electronic Surplus .
IndustroLogic ..............
Information Unlimited .
Inkjet Southwest ...
Intronics, Inc. .
Jade Producls lnc
James' Electronic Sarvices le

J-Works, Inc. ..ccovunne
KDE Electronics Corp.
La Paz Electronics Int'. .....

Scott Edwards Electronics ...
Seabird Technical .............occvennes
Shreve Systems .....

Skycraft Parts & Surplus, Inc. .....
TR e A OB ey
Square 1 Electronics ............c..c..

Lemos International Co., Inc.

Linear Systems ..

LLH Technology Publishlng

Lynxmotion, Inc. .

M2L Electronics .

MCM Electronics

Meredith Instrumems e R
Metric Equipment Saias inc
microEngineering Labs . ‘.
I T st Pt e s emsah vasags¥eemtiasransve
Modern Electronics

Motron EIectronics ..........ccuuwcmeesnsamers
Mouser Electronics...

Mr. NiCd ............

MSC Electronics ...

Netcom ...........

Northwest Cable & Connemov Co
Ocean State EIectronics ..........cumcinns
One Stop Supplier ...
Optoelectronics.........

Pacific Test Equipment Corp.

Parallax, Inc. .........

PARAMAX, INC. ....

PCW, INC. ....cciiviinrinss

Phelps Instruments ..

Pioneer Hill Software

Polaris Industries ...

Prairie Digital, Inc. .

P.S. Technology .

Pulsar, Inc. ....

R &S Surplus....

Ramsey Electronics, Inc. .....

Resources Un-Ltd. ...

R.E. Smith ..

Roger's Systems Specialist .

Sam’s Electronics ...

BLIPISTRAETS .. ..cociie onsomriaedusti
Bynengetics o colilEnanit RIS
TOCHINIE, I i iscannisiineseh esuarivmssosasid
Technological Arts .

1[5 [ R e v e e
T RF CONNBOHON ... .ovmeserssorsmsssitaes
Timeless Products ............ccccccee.
Tropical Hamboree ...

Turner Technologies ...l
Ultra Link ......

Unicomn Electronics ...
UBICOID, rinsiiaies foaetios foosivesppis ia it boBeRe
Utopia Tools .

V&V Mach. & Equipment, Inc.

NOUBIMIATY o:is 35 vav- it onusrsves svesasshrtyatansies s
VearsaTech EIBCIronics..........c.uimeitesssinasaien
Viking International ................cccooiicinnnnad
1 e O [ SR T 5 I ) PR S e

Weeder Technologies ...........ccccocviiiennad 39
..34-35

Waestern Test Systems....
Wholesale Cable ...

Worildwyde ..............




General Device Insggmenta -

AMATEUR RADIO & TV

ABACOM TECANOIOGIES -.rvvrsrvrvrrsr oo 59 i :
Alltronics ..... 20 Northwest Cable & Conneclor Co. ........
Communications Surplus .............. Roger's Systems Specialist ... y
Gateway Shreve Systems ..
Jade Products, Inc.......ccunes eensB8 Techniks, Inc.
Ocean lﬂ.m Elactmncigs o 42 umamum

Electronics, Inc. - i
The RF Connection ..... Software

BATTERIES/CHARGERS Eﬁ:‘“‘" Comp it

Crising Ecuipmeni o7 Plonasr Hil Softwa
E H. Yost & Co. 47
Jade Prodcts, INC ... 68 Mi@m%l;‘tlﬂiﬁrﬁ /O Boards :
BUSINESS
OPPORTUNITIES

BUYING
ELECTRONIC SURPLUS

Skyoraft Parts & SUTpRIS, ING. o

Herbach and Rademan
CABLE TV
Basic Blectical Suply & _ TELEPHONE
.88, és Corp
81 EDUCATION

B0 Advanced Educational Systems.. 22
1 Electronix Corp. 26
Timeless PE.:.H? 40 EAALE IO (i e o saita oo 53
CB/SCANNERS VTSISHOWS 5
USI Corp. 32 Tropical Hamboree 81

08l o

COMPONENTS

SECURITY
TOOLS
American Innovations, Inc. ..o 19
Lemos a Co. o

The RF
Utopia Tools |
WIRE/CABLE
& CONNECTORS
Naorthwest Cable & Connector Co............ 37
Roger's Syslems Spedcialist .. 45

The RF Connection................. )|
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RESOURCE BIN

A look at some
medical electronics.

A | ur usual reminder here
‘@ that the Resource Bin
@ is a two-way column.
i % You can get tech help,
consultant referrals, and off-the-
wall networking on nearly any
electronic, tinaja questing, person-
al publishing, money machine, or
computer topic by calling me at
(520) 428-4073 weekdays 8-5
Mountain Standard Time.
Be certain to frequently check
out my new Guru's Lair web site
at (where else?) www.tinaja.com.

Some Medical
Electronics Topics

This month, | thought I'd
round up a bunch of resources
which seem to relate to medical
electronics in one way or another.
But first, an obvious big dis-
claimer: Please do not consider
what follows to be medical advice
in any way, shape, or form. Do not
base any critical decisions upon
anything said or suggested here.
At least not without careful further
research.

Working with medical elec-
tronics has major hassles. Typical
electronics suppliers flat out
refuse to allow their components
to get used in life critical applica-
tions. There's untold zillions of
regulations. You might easily end
up illegally practicing medicine.

The market is strictly by, for,
and of big bucks and long term
insiders. And betting a life on
something that does not work or
puts off seeking proper help until
too late can obviously end up a
deadly travesty.

But there is a lot of very inter-
esting possibilities here. If you are
thorough and use the available
resources.

Some Alternates

| have personally found the
best of alternate medicine to be
exceptionally useful in prevention
and dealing with chronic prob-
lems. While a traditional medicine
is by far your better choice when
working with urgent repairs.

There's a lot that's very good
and very bad about both routes. |
also do believe that most medical
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problems are your own dumb
fault. Caused or made worse by
lifestyle, activity, and diet consid-
erations.

Your key secret to dealing
with any problem, medical or oth-
erwise, is to get multiple informa-
tion from several independent
sources. If you are dealing with a
single source of medical info, the
chances are more than good there
may be hidden agendas or some
cross purposes not in your best

NEXT MONTH:

Don looks at some of
his favorite web sites.

interest.

Second opinions are crucial.

Much more on these topics
can be found in DONTSICK.PDF
and in those alternate medicine
links you can find at
www.tinaja.com/beewb01.html.

Essential alternate medical
reading is anything by or about
Dean Omish or most books relat-
ing to the Pritikin clan. Yes, “wash
it down with a steak™ near-vege-
tarianism seems to work like a
champ. At least for me.

The definitive online research
tool that all doctors and medical
pros use is called Medline. Any
time you want to know anything
about any medical topic, it is just
common sense to go to Medline
for a second or third opinion.
Sadly, Medline has been outra-
geously expensive. But a number
of sites are now offering you free
Medline access of one type or
another.

One superb Medline access
site is Health World at
www.healthy.net. The second is
American Health Network at
www.ahn.com. Other gateway
sites for medical stuff are Emory
University's at www.gen.emory
.edu/medweb and the folks at
www.medaccess.com.

Convenient click-through links
to all of these and a few others
are found at www.tinaja.com
/beewb01.html.

Medical Electronics
Products

This is one of many free
“shopper” industry trade journals
which address medical electron-
ics. Here's some more journals
and shoppers ...

= Biomedical Instrumentation and
Technology

* Medical & Biological Engineering
and Computing

* Medical Design Technology

= Medical Devices Report

= Medical Electronics & Equipment
News

* Medical Electronics and Medical
Electronic Products

* Medical Electronics
Manufacturing

= Medical Equipment Designer

* Medical Product Manufacturing
News

As an aside, there's a compa-
ny that specializes in those
antique scientific instruments
from the 16th to the 19th cen-
turies. Find them at Early
Scientific Instruments. And
scads of intriguing books on
turn-of-the-century science
and technology can be found
through Lindsay at www.lindsay
pub.com, or use his banner link on
my website.

Fun With Dentists

| may have actually found a
use for dentists. Several actually.

Firstoff, they have these won-
derful x-ray machines. Which are
just dandy for snooping around
inside of sealed modules such as
telephone interface blocks or
pulse monitors. Yeah, their film
size is tiny and their res isn't that
great. But, with practice, you can
tell an awful lot about a chip sim-
ply by looking at its number of
pins, its lead frame, and its die
SiZze.

Secondly, you might think of
your dentist as a precision
machine shop. | once needed a
shaft coupling for a HP distortion
analyzer. A little grinder work on a
delrin rod, and a tricky-to-get item
was cheaply substituted.

Dentists could be highly use-
ful for carved shapes (such as odd
connector cases or proof-of-con-
cept plastics), to “unencapsulate,”
or simply for elegant mechanical
design.

Some dental products may
have all sorts of unintended uses.
A few years ago, there was an
introduction of new disposable
low-cost handpieces. These were
basically a small and powerful tur-
bine that could be cut down to fit
inside a plotter pen. And had all
sorts of printed circuit, mini-CAD

new from
DON LANCASTER

ACTIVE FILTER COOKBOOK
The sixisenth (1) printing niDonnbthonmbﬂ

moe-mysnﬁad instant designs. 828 50

CMOS AND TTL COOKBOOKS
Mllﬂnn?o:uf ::'xus in print worldwido THE two

books
!hotnashands-onasyoumwl.mm

RESEARCH INFOPACKS
Don's instant cash-and-carry Mhrnle t'xmsulhﬂg

service. Ask any
for a d report. See

i is and
www._tinaja.com/info01 for specifics.  $75.00

INCREDIBLE SECRET
MONEY MACHINE II

Updated 2nd edition of Don’s classic on setting
up your own technical or craft venture. $18.50

LANCASTER CLASSICS LIBRARY
Dﬂnaheslaaﬂyamﬂalan price. Include:
the CMOS Cookb: %%.m Al:ﬁv:
Filter Cookbook, os!Scnm video, Case Against
Patents, Incredible Secret Monay Machine Il, and
Hardware Hacker Il reprints. $119.50

LOTS OF OTHER GOODIES
Tech Musings VorVi..............
Askthe Gurulorilorill ...........
Hardware Haokar I, 1 or IV -
m%? Begi Stuff, .
i mner 1
PnalScnpt[ Show and T:Il
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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 & net loss of sanity, energy, time, and
money. This reprint set shows you 's lested
and proven real-world alternatives. 28.50

BLATANT OPPORTUNIST |

The raprints from all Don's Midnight Enginearin

columns. Includes a broad range of real world,
proven coverage on small scale technical startuj
ventures. Stuff you can use right now.  $24.5!

RESOURCE BIN 1|
A complele collection of all Don's Nuts & Volts
columns fo date, including a new index and his
master names and numbaers list. $24.50

FREE SAMPLES
Check Don's Guru's Lair at htfp:/www.tlinaja.com
for imeractive catalogs and online samples of
Don's unique products. Searchable reprints and
reference resouces, 100. Tech help, hot links to
cool sites, consultants.  email: don @tinaja.com

FREE US VOICE HELPLINE VISA/MC

SYNERGETICS

Box BO9-NV

Thatcher, AZ B5552
(520) 428-4073

machine, and other flutterwumper
uses. A few details appeared in
HACK76.PDF. And there’s great
heaping bunches of light-curing
plastics and other items.

One of several trade journals
here is Dental Products Report.
More on some of these mini-tur-
bine possibilities at www.tinaja
.com/flut01.html.

Finally, certain dentists seem
to get off on all those perpetual
motion and overunity energy
scams so, better to let them buy
those overpriced videos and
books. Then, you'll borrow these
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fiction works for utterly fascinating
fantasy reading and viewing. Of
the mesmerizingly awful.

More info on pseudoscience
topics at www.linaja.com/pseu
do01.html.

Pulse Monitors

There sure appears to be a
bunch of interest in pulse monitors
lately. I've personally found these
exceptionally useful for working
around some long term medical
problems. Others apply them
extensively for aerobics.

There are two popular types.
One low-cost solution is the pleth-

symograph that clips onto a finger,
a toe, or your earlobe. These
operate on finger or toe capillar-
ies, expanding and contracting on
each heart beat. They often con-
sist of an infrared LED photore-
flector.

The problem is that motion
artifacts make these totally use-
less for aerobic excercise pro-
grams. Instead, the more costly
EKG types can be used. Typical
units are the Polar Edge. These
consist of a chest strap that has
two sensing conductors and a
small transmitter. A separate
“wristwatch” receiver senses and
displays the pulse information.

The transmitter converts each
pulse beat into a burst of roughly
35 cycles of 5 KHz sinewaves.
The receiver detects the sinewave
bursts and then averages and dis-
plays them.

You can think of this system
as an ultra low-frequency pulsed
CW radio transmitter. Or, as a
loosely coupled higher-frequency
audio transformer. Either way, a
computer interface can be easily
built. You can even sense the sig-
nal using an eight-inch loop of
wire on a scope probe. Since you -
are very much in the near field,
ranges above five feet or so will
be hard to do.

Gotchas here include the nulls
of the ferrite rod transmitter in the
chest unit; making sure any other
ferrites or cores used offer decent
Q and good permeability at 5 KHz;
and working out a suitable averag-
ing algorithm for a stable yet cur-
rent display. It would seem that a
four beat running average is a
pretty fair starting point.

Interesting books on this sub-
ject do include John Parker's
Heart Monitor Training for the
Complete Idiot, and Ed Burke's
Precision Heart Rate Training. |
have placed links to these and
others at - www.tinaja.com
/amlink01.

Tech details, sources, soft-
ware, and insider info on pulse
monitors can be found in

HACK68.PDF. I've also got
InfoPacks available on this.
Disabilities

We looked at several disability
and handicapped resources way
on back in RESBN44.PDF.
Chances are that if you have
come up with a “solution” to some
limited hearing or limited vision
problem, others are likely to
already have a better approach. It
also seems to me that there are
lots of hidden agendas in the dis-
ability “industry” that you should
be aware of. Profits are also
exceptionally elusive.

At any rate, one extremely
useful gateway resource is Trace
Center. They appear to have the
definitive CD-ROM resource
bases on handicapped.and dis-
ability aides. A bimonthly mag on
using microcomputer technology
for the disabled is Closing the
Gap. One that targets children
with disabilities is the Exceptional
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Parent.
Useful newsgroups include ...

alt.comp.blind-users
alt.disability.blind.social
alt.discuss.disability
alt.education.disabled
alt.society.deaf

. alt.support.disabled
alt.support.disabled.artists
alt.support.learning-disab
misc.handicap

There's all sorts of newslet-
ters and ezines as well. Normal
web searches should be able to
quickly pin all these down for you.

Brainwaves

Various biofeedback schemes
can be based on sensing and act-
ing upon low frequency brain-
waves in that 1 to 12 Hz rregion.
One apparently proven use is for
stress management. Systems and
results range the gamut from legit-
imate traditional medicine to far
out new age hogwash.

The key source for biopoten-
tial skin electrodes seems to be In
Vivo Metric. Additional suppliers
do appear in the trade journals
mentioned above.

But please think twice before
you hot wire your cat.

The Placebo Effect

A patient that wants to get
better and believes they are tak-
ing positive steps towards a “cure”
is often much more likely to actu-
ally do so. This is called the place-
bo effect. Placebo effects are very
real and very powerful. As such,
they often mask whether some
process or medicine is useful.

A lot of the locals around here
seem to get off on “arthritis cures”
that are magical little grey electri-
cal boxes. In some of them, a very
weak electrical current gets used
(literally creating a “live” or a
“warm fuzzy” sub-shock). But in
others, the circuitry makes no
sense whatsoever.

In my opinion, there is no
credible basis as to why such a
device would work. Except for that
overwhelming placebo effect. But
the locals are sure convinced oth-
erwise.

As before, careful and inde-
pendent research is essential.
When something works, fine. But
don't bet on a far out (or far off)
device to the point where it gets
too late for traditional medicine.

And do remember that “net” is
the acronym for not entirely true.
Always seek out second and third
opinions. And realize that, the fur-
ther you get away from Medline,
the less likely the credible or use-
ful results.

Write in 52 on Reader Service Card.

For More Info

There's bunches of books out
there on medical electronics and
medical instrumentation topics.
Since there are so many of these,
| have gathered them at www.tina
Jja.com/amlink01.html.

Additional research on any
med electronics topic is available
per my InfoPack service you will
find at my www.tinaja.com
/info01.html. Otherwise mentioned
tutorial files are easy to find by
using my website search.

| also have some new pulse
monitor software | developed
which appears exceptionally use-
ful in chronic angina management
and reversal. If you are a profes-
sional in this area, please do con-
tact me for additional details. A
credible co-author is being
sought.

A few medical electronics bar-
gains are at www.tinaja.com
/bargte01.html. A lot of other med-
ical gear can be gotten as military
surplus at very low prices. We
saw more on this in RESBN81
.PDF and RESBN82.PDF.

This Month’s Contest

As our contest for this month,
just tell me about any useful, odd-
ball, or unique medical electronics
resource that | haven't already
come across.

There'll be a dozen or more of
my new Incredible Secret Money
Machine Il books going to the
better entries. Plus an all expense
paid tinaja quest for two (FOB
Thatcher, AZ) going to the very
best of all.

Send your written and snail-
mailed entries on this contest
directly to me here at Synergetics.
Let's hear from you. NV

Microcompuler pioneer and
guru Don Lancaster is the
author of 35 books and count-
less tech articles. Don main-
tains his no-charge US tech
helpline found at (520) 428-
4073, besides offering all of his
own books reprints, and con-
sulting services. Don also
offers a free catalog full of his
unique products and resource
secrets. The best calling times
are 8-5 on weekdays, Mountain
Standard Time.

Don is the webmaster of
his Guru's Lair found at
http://www.tinaja.com. Full
reprints and preprints of all
Den'’s columns and ongoing
tech support appear here. You
can reach Don at Synergelics,
Box 809, Thatcher, AZ 85552.
Or send any messages to
don@tinaja.com.
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CURI vs. Cat

by George Katz

r many years now, | have
searched for practical
uses for my robots, includ-
ing my latest research
project into behavioral

control software that sim-
ulates a pet's behavior.

Most of my previous projects
have been solutions looking for
problems until last Thursday
evening, when my wife and | dis-
covered a visitor in our house. We
were first alerted to the presence
when | discovered a little (well not
that little) cat surprise by the door.
| thought this was strange because

Figure 1.
CURI-4 —
the cat
hunter.

20 seconds or so.

When the cat ran to the
kitchen, | could not believe my eyes
when | saw it disappear into a small
hole about 4" x 5" in the kickboard
of the kitchen counter.

Looking through the hole I
found a small crawl space just big
enough for the cat. There was no
way we could reach in and grab it,
the hole just was not big enough for
an arm and cat to fit through. We
agreed more bait would get it out.

Not wanting to drill a big hole
in the cupboard, we needed a trap
that would close off the hole when

we do not have any pets. We looked
through the house and could not
see any signs of a cat, or whatever
it was, and hoped that it was gone
by now.

The next morning Amanda put
a small dish of assorted food on the
floor of the kitchen as a precau-
tionary measure to see if it really
was gone.

At lunch time, we came home
to find that the creature liked the
tuna, not hot-dogs. We opened all
the doors to the outside and
searched the house to find a black
cat hiding by the hot air vent in the
living room. Though we chased the
cat into another room where the
door was open to the outside, we
never saw it actually leave.
Needless to say, we were still a little
suspicious. With lunch hour run-
ning out, we closed all the doors
and put another dish of food out to
see if anything would bite. What
has this to do with robots? | will get
to that soon enough.

In the evening when we
returned home, we knew to look for
the cat by the heating vent. We
opened all the doors again and the
chase was on! At least for the first
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the cat came out. For a computer
engineer, it did not take long to
think of a solution involving a
robot.

Just a week earlier, | finished
building a small mobile robot
named CURI4, equipped with a
small CCD camera and a gripper.
CURI is tethered to a 486DX40 PC
which is equipped with a frame
grabber for capturing images.
The camera is equipped with
infrared LEDs allowing it to see in
complete darkness for a distance
of around 10 feet.

CURI's drive mechanism
consists of two individually pow-
ered wheels each driven by a
geared DC motor. CURI also has
a servo which controls the pitch
of the camera, two servos that
are used by the gripper, and a
fourth servo is used for a leg that
allows the robot to raise or lower
the gripper. The camera can be
positioned so that it can see the
objects the gripper is picking up.
CURI's size is a mere 7.5" x 7" x
4" (20cm x 18 cm x 10 cm), and
even shorter with the camera
fully retracted. Naturally, | tried to
see if CURI would fit in the hole

Figure 2.
CURI-4
poised to
trap the cat.

so it could drag the cat out by the
tail, but the hole was just too small.

Normally, CURI's primary
behavior is to play with a ball. This
involves finding it, picking it up,
and hiding it. For convenience, it
forgets where the ball is hidden and
repeats the finding/hiding behavior.
Superimposed are higher priority
behaviors that help CURI avoid
obstacles and deal with other real-
world situations. For example, if
CURI hears a loud noise, it sus-
pends the ball finding/hiding
behavior and attempts to hide itself
in a dark corner. After a period of
silence, the original behavior
resumes. All this hardware and soft-
ware was about to meet its first sim-
ple, but practical test.

| recalled that about six months
ago, | wrote a very sensitive motion
detection program that worked with

the camera onboard CURL In 30

minutes, CURI's behavioral soft-
ware was reprogrammed to move
one of her gripper arms when it
detected any movement. | suspend-
ed the lid of a cardboard box above
the hole by a thin thread and
wound it several times around a
makeshift pulley. | then led the
thread to CURI, which was posi-
tioned on the floor about three feet
away from the hole where CURI's
camera was aimed at the third dish
of food. | placed CURI so that its
gripper would release the spool of
thread which lowered the trap door.
After several trial runs and fine tun-
ing, the trap was set! We turned off
the lights and went to bed.

As | fell asleep thinking about
CUR] doing battle with the cat,
(CURI's behavioral software telling
her to move anytime the cat did), a

Figure 3. Through the eye of CURI-4 —
infrared image of food bowl taken in

complete darkness.




horrible thought struck me. “Hang
on ... cats eat little moving things!”
However, | was confident that the
cat would take one look at the robot
and laugh (in a cat sort of way).

Thud!l Two A.M. Amanda
wakes me up and we found a vase
lying on the carpet. The cat was
out. | rushed to see if CURI survived
the fight. CURI was sitting there,
spool knocked over and trap door
shut!ll | could see that CURI was
happy to see me because it was
moving its gripper back and forth.

“It worked!!” | shouted as
Amanda pointed out that the cat
was still somewhere in the house. |
put a couple of paperback books
over the hole and we went to the
cat's favorite resting place (when it
was not in the hole). Again, the
chase was on. The cat did not hesi-
tate this time, 10 seconds later it
was dashing for the hole in the
kitchen. We were both shocked
when we saw the cat struggle with
the books and manage to push
them out of the way and slip back
in the hole. Arrrrrggghhhhlll CURI
just sat there waving at us.

We decided to just wait until
morning to see if the cat would
come out. We put more food out,
but by now the cat had more food in
it than our fridge. By 7 A.M,, no
more food was touched and we
resolved to drill a hole in the cup-
board. Five minutes later Amanda
reached in the new hole with thick
gloves and the cat ran out through
the little hole. We now placed heavy
pots and pans and books and any-
thing else not bolted to the floor
over both holes. We found the cat
again and with all the doors
opened, it finally was last seen
scrambling across the green lawn
outside. Hopefully heading for
another kitchen.

| guess the moral of the story
is, a robot can be programmed to

" do something useful, but you can't
teach a cat to eat hot dogs!
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County Fairgrounds, Hwy. 11 S. 8am-3pm. Doug
Burt WA4OFO, 252-524-5724
MNJ - TRENTON - Hamfest. Delaware Valley Radio
Assn., Darryl Foyuth N2JVP, 609-882-2240
E-Mail: n2jvpitamsat.org
OH - MAUMEE - Hamfest. Lucas County
Recreation Center, 2901 Key St. Bam-2pm. Talk-
in: 147.27+ or 442 B5+. Toledo Mobile Radio
Assn., Paul Hanslik N8XDB, 419-243-3836.
Web: http://www.tmrahamradio.org
WYV - CHARLESTON - Hamfest. Charleston Area
Harnfest & Computer Show, Jimmie Hewlett
WDaMKS, 304-768-1143

MARCH 27
CT - WATERFORD - Auction. Waterford Senior
Center, Rt. 85. Talk-in: 146.730-, RAS of Norwich,
Tony Griggs AA1JN, 860-859-0162.
Web: www.lms uconn.edu/-rason

MARCH 27-28

| Black Featherlectronics
10BATN O8I ST 2106
{osalaminos Ca. 80120

DIRECY DIRLATIAT236-1176 RAX:114] Z36-1778 E-MAIL Ikieac)uno cam

WIWW . BLKFEATHER.COM

"WEATY EXCESS/SURPLOT ELECTRONIC SUPPLIES

Write in 143 on Reader Service Card.

MD - TIMONIIM - Maryland State Convention.

Sharon Dobson N3QQC, 410-HAM-FEST (Box

3772), 1-8B00-HAM-FEST (Box 3772). E-Mail:

n3gqc@amsat.org Web: http://www.gbhc.org
MARCH 28

CA - SANTA ANA - Swapmeet. ACP parking lot.

Mary Russo 714-558-8813

OH - MADISON - Hamfest. Lake County ARA,

Roxanne, 440-256-0320

APRIL 1999

APRIL 23
OK - MOORELAND - Hamfest. Tri-State AR
Group, Duane Henderson KCSNID,
E-Mail: keSnid@pldi net
APRIL 3
CA - SANTEE - ARC of El Cajon Ham, Computer

& Electronic Swapmeet. Santee Drive-in.
619-561-0052

APRIL 5-10-11
CA - FRESNO - Int'l DX Convention. Gordon
Girton WENW. E-Mail: gordon@svpal.org
E-Mail: wbnw@amateur-radio.org
Web: hitp://www.amateur-radio.org/ncdxc.org

APRIL 10

CA - FONTANA - Inland Empire ARC Amateur
Radio & Electronics Swapmeet. A B Miller High
School. Bill 905-822-4138 eves
MN - ROCHESTER - Hamfest. Rochester ARC,
John Scott NOHZN, 507-285-6522.
E-Mall: nOhzn@aol.com
Web: hitp://members.aol.com/rarchams/
NC - MORGANTON - Hamfest & Computer Fair.
Burke County Fairgrounds, Hwy. 181N (Exit 100
Eastbound, Exit 105 W d 1-40). Bam-5pm.
Talkin: 147.15 (K4VLY repeater). Catawba Valley,
Tom Tayler, 704-433-6205.
E-Mail: kedqpré@vistatech.net
WA - SPOKANE - Hamfest. Lilac City ARC,

Warren Kelsey KJ7BB, 509-534-8443

APRIL 11
NC - RALEIGH - RARSFest. State Fairgrounds.
Raleigh ARS, Wilbur Goss WD4RDT, 919-266-
9883. E-Mail: k4hf@juno.com
‘W1 - MADISON - Hamfest. Madison Area
Repeater Assn., Paul Toussaint N9VWH, 608-245-
8890. E-Mail: n9vwh@hotmail.com

APRIL 17
AL - ALBERTVILLE - Hamfest. Marshall County
ARC, Buddy Smith KC4URL, 256-593-2516.
E-Mail: keduri@airnet.net
CA - SANTEE - ARC of Bl Cajon Ham, Computer
& Electronic Swapmeet. Santee Drive-in.
619-561-0052
ID - IDAHO FALLS - Hamfest. Eastern Idaho
UHF Society, Jay Greenburg WA4VRV, 208-524-
1388. E-Mail: wadvrv@srv.net
Web: hitp://www.srv.net/-wadvrv/hamfest.htm
KY - MURRAY - Hamfest. Murray State University
ARC, Pat Compton KF4FMZ, 502-762-6433.
E-Mail: patrick.compton@murraystate.edu Web:
http://mursuky.edu/clubs/msuarc/hamfest.htm
MO - JOPLIN - Hamfest. Joplin ARC, Ray Brown
KBOSTN, 417-781-4967. E-Mail: raybrown@ipa.net
Web: http://www.joplin-arc.org

APRIL 18
CT - HARTFORD - 1999 Trinity College Fire-
Fighting Home Robot Contest. Trinity College
campus. Jake Mendelssohn, 190 Mohegan Dr.,
West Hartford, CT 06117,
E-Mail: JMENDEL141@A0LCOM
‘Web: http://www.trincoll.edu/~robot
MA - CAMBRIDGE - Flea Markel. Kendall Square
area. MIT. Nick Alternbernd KATMQX, 617-253-
3776. Web: hitp://web.mit.edu/w1mmx/www/
swapfest.html
PA - MONROEVILLE - Hamfest. Two Rivers ARC,
Michael Kowalcheck, Jr. KV3L, 412-751-9657

APRIL 23-24

AR - LITTLE ROCK - Hamfest. Jim Blackmon
K5VZ, 870-246-7833. E-Mail: Irhamfest@usa.net
Web: hitp://www.ari net/-ares/ fest/
APRIL 24
IA - DES MOINES - Hamfest. Des Maines RAA,
Duane Bower WBOUCY, 515-287-6542
MJ - HARMONY - Hamfest. Warren County
Farmers Fairgrounds, R 519 N. 8am-2pm. VE
Exams. Talkn: 147.375+ 146.730-. Cherryville
RA I, Inc,, Randy Vance N2MQZ, 908-788-4080 or
908-454-4370. E-Mail: n2mqz@aol.com
VA - CHESAPEAKE - Hamfest. Chesapeake AR
Service, Jim Cannon KF4RQQ, 757-382-0193
WA - VANCOUVER - Hamfest, Clark County
ARC, Luther Brisky KC7KVL, 360-896-8909 or
360-254-5082. E-Mail: lwayne@e-z.net
Web: http://www.w7aia.org
APRIL 25
FL - GAINESVILLE - Hamfest. Gainesville ARS,
H. Walter Johnston WATKE. E-Mail: wdtke@juno.
com E-Mail: wdtke@gator.net
IL - ARTHUR - Hamfest. Moultrie ARK, Ralph
Zancha WCOV, 217-873-5287 or 217-543-2178.
E-Mail: zancha@one-eleven.net Web:
hitp:/ /home.stinet.com/~jhudson]/hamfest. html
OH - ATHENS - Hamfest, Athens County ARA,
Drew McDaniel WBMHV, 740-592-2106.
E-Mail: dmcdanieli@ohiou.edu

MAY 1998

MAY 1
CA - SANTEE - ARC of El Cajon Ham, Computer
E Electronic Swapmeet. Santee Drive-in.
619-561-0052
TN - NASHVILLE - Hamfest. Nashville ARC, Bob
Malone WB5ZDS, 6158656225
W1 - CEDARBURG - Hamfest. Ozaukee RC, Joe
Holly AASHR, 414-377-2137

ADDRESSABLE STEPPER MOTOR CONTROLLER

Part Number: JWP1X-1A

If you prefer fully-autonomous

robots over tethered robots, check
out my previous project: CURI-3
developed in 1994 for the
University of New South Wales
Artificial Intelligence Lab in Sydney
Australia. CURI-3 is a fully

autonomous mobile robot with a
built-in IBM PC and stereo cameras.
Currently it is being used for a num-
ber of research projects. NV

The PARAMAX stepper motor controller is
a PC parallel port based addressable
controller capable of simultanecous operation
of 4 uni-polar'slcppcr motors ranging in
voltages from 5 to 12 volts at up to 2 amps
per phase. The PARAMAX stepper motor
controller includes 8 digital inputs with a
data through put rate of 500k bytes per
second. Using the wunique PARAMAX
addressing method, up to 256 controllers can
simultancously function from a single
parrallel port. The programming package
includeslibraries that allow you to create
applications both under Windows and DOS.
Included libraries are: C++, Pascal, Delphi,
Basic and utilities for DOS and Windows.

Also available at:

FORD ELECTRONICS, INC
(714) 521 - 8080

Write in 142 on Reader Service Card.

$199.95

PARAMAK nc.

(800) 473 - 8080
Come and visit us on the internet at:
WWWw.paramax.net
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. Radio equipment and
accessory after-use
reviews, not influenced
by advertiser clout ...

am radio and scanner magazines careful-
Hly meonitor incoming reviews of their

advertiser's products. After all, a bad
review will probably lead to a terminated ad.

And then there are the “totally objective”
reviews conducted on the bench with published
results based only on measurements taken off
an oscilloscope or digital voltmeter. While tech-
nically accurate, test equipment results don’t
necessarily prove out a product when it gets put
into use out there in the real world of intermod,
voltage fluctuations, accidental drops, and extra
amounts of knob-twisting and button-pushing by
most of us who like to play with the equipment
long before reading the instruction manual.

The following reviews cover equipment that
was either purchased or loaned to us by Radio
School students who purchased them at ham-
fests or at radio stores."Some of these little
items are truly trick — dropping precisely in the
category “I wish | had thought of that myself!”

PICK-UM-UP TRUCK MOUNT

If you have a big pick-up, and if you're look-
ing for a way to mount a monster ham or CB

antenna on it, you might forget about the old
traditional ball mount that puts three big holes
in the rear pick-um-up panel. And today's pick-
up trucks have lighter weight “skin,” so the old
ball mount just won't do the trick.

If your pick-up has stake bed holes on the
rail, it will accommodate a unique antenna
mount called “Geo Tool."

The mount and coax cable connection plate
slip down inside the rack
mounting holes on the pick-
up. We noted that there
seems to be no standard for
how big these holes should
be, so Geo Tool Company
also offers shim kits to fit
most USA and import pick-
up mounting holes. The hole
should accommodate a 1.96"
x 1.60" x 6.25" Geo Tool
mount. We found that some
rack-mounting pick-up holes
are tapered, so you may
need to go to the rear two
holes that are normally not
tapered.

We found that most pick-up trucks have
double-wall construction that makes it almost
impossible for the Geo Tool to fit in the forward
holes. Actually, this is good because it forces
you to mount your antenna as far away from the
engine as possible for best reception. On the
rear holes, you can get to the inside of the dou-
ble-wall by removing the rear taillight assembly.

But before you go dropping this mount in
the hole, you'll need to score some RG8X (Mini

by Gordon West

8) coax cable that needs to thread up the bot-
tom chassis bolt (yup, it has a hole in it) up the
bottom two holes of the mount, and out the
upper cavity of the mount where you do your
solder job on the two supplied lugs. Make
absolutely sure your finished solder work is
completely covered with waterproof Coax Seal™,
available at most radio stores, manufactured by
Universal Radio in Ohio.

Then assemble the 3/8 x 24 x 1.75 antenna
receiver with all of the supplied nylon insulating
washers and the 1-1/2 inch bolts. Make
absolutely sure you get the insulating washers
correct — the idea is to keep the bolt from slid-
ing over and shorting out to the grounded
mount sides.

THE GEOTOOL PICK-UP TRUCK
ANTENNA MOUNT WITH DETAILED
INSTRUCTIONS.

Doublecheck that everything is in place,
and make sure the drilled bottom bolt is on the
bottom side of the floor on where you plan to
drop the mount into. It's best to study the sup-
plied paperwork to make sure everything is
exactly where it needs to be before you drop the
mount into the stake pockets.

Hopefully, everything goes

IF YOU NEED NEW BATTERIES FOR YOUR ELECTRONIC EQUIPMENT
DON'T PITCH EM'- SEND THEM FOR REBUILDING ! - SAVE § §

CUNARD ASSOCIATES, R.D.6 Box 104, Bedford, PA 15522

WE INSTALL NEW NI-CAD OR NI-MH BATTERIES INTO YOUR ORIGINAL CASE.
WE IMPROVE CAPACITY TO BETTER THAN ORIGINAL.
WE FIX WHAT CANT BE FOUND. ( OR AFFORDED )

'WE PROVIDE QUICK SERVICE. / EXTENDED LIFE FOR OLDER EQUIPMENT
WE OFFER FREE QUOTES. / FREE RETURN F QUOTE IS REFUSED.
WE PROPERLY DISPOSE OF YOUR OLD CELLS BY RECYCLING.

TMx-70 SIMM
AMx3-70 SIMM $19

1Mx32/35-70 72-pin SIMM (4ME), $10115
IMx32/36-70 72-pin SIMM (BMB). $19/25
AMX32/35-70 72-pin SIMM (16MB) $39/44

INTEL 485D%4-100 (5v) CPU.
INTEL PENTIUM 88hz OVERDRIVE

COMPUTER] ;. Li{E

INTEL 4860X2-66 (Sv) CPU..coocii

INTEL PENTIUM 133/166 CPU...........

together smoothly with the mount
fitting snugly in the stake hole. You
may need to shim it, or you may
need to shave it for a perfect fit.
The inventor (a ham radio opera-
tor) has an E-Mail site so you can
contact him for more specific
instructions.

Once everything is in place,
485 Geo Tool can now handle any kind
of monster HF whip antenna that

WE SAVE YOU

WE GIVE YOU A 12 MONTH WARRANTY.
WE WILL BE HERE WHEN YOU NEED US / 12 YEARS IN BUSINESS.
" MONEY =~ 585§

NO JOB IS TOO LARGE OR TOO SMALL ___ WE OFFER VOLUME DISCOUNTS
TO LAW ENFORCEMENT / COMPANIES / FIRE DEPARTMENTS / UNIVERSITIES

GENERAL ELECTRIC
MPD/PLS - MPR/MPS/MPX
19AT04BS0P(1200mAH) lu.se

19A704850P(1
PLISDA207E(T7TIG nua

MAXON SA-1155 1160 §35.95
TAD 145015101820 $21.95

MOTOROLA

P200 HT600 MT1000
NTN 4585 4824 5414 $37.85
NTN 5447 5521 5545 $37.95

MIDLAND
70810 BI6 B19 B21 $3098
70-Bx2 70-836 5395

UNIDEN
APHSS APXS00 $21.95
APXES0 1080 $20.95
100011001200 §34.95
BP100/2007208  § 14.95
205Incio 1350 $2295

1com
BP2/BP3 BP22 51895
BPS/BPZ3/24 3IN95
BP7/CM7/BP8 $34.95

YAESU
FNB3 4121416 $3298
FNB19 21 26 27 38 5 32.95
FNB 172535 52395

BENDIX KING
KR10S/LAA12S $34.95
KENWOOD
PB2/KNBI  $20.95
PB21/21H $14.05
PB28/H26 $24.08
CORDLESS DRILLS
Any brand 7.2V § 18.95
Any brand 9.6V §29.98
Any brand 12.0V § 32.95
Any brand 144V § 37.95
SURVEYING EQUIP.
COMPUTERS - PHONES
Send battery for quote.

1MB KIT(2-256x16) 2%E S04@P ). $19/36:

MOTHERBOARD KITS

486 MB 100Mhz, 256K, 16MB  $95.00
PENTIUM MB 133Mhz, 512K, 32MB  $195.00
* 1-year wamranty on these kits

BMx32/36 -50 72-pin SIMM (32MB) $65/72
B4M(Bx64) EDO/PC 100 DIMM..... $89/95

MB KIT(2-256x16)2CAS SOVZIP... $18/35
530,00
AMD 486DX4-100+5v ADAPTOR+CPU FAN

128KxB-15/20ns 32-DIP narrow. $12 & up LBA CARD upgrade your hard drive beyond 540M8

128KxB-15720126ns 32-DIP wide $12 & up $29.95

MMX ADAPTOR allows your MB ko accept MMX CPU's

B4Kx1-15ng 22.DP_ ... $5.50 This i wil alow you (b Lpgrace your okd ME b a faster CPU
32KxB-2520115ns 28-DIP $3122.50 $65.00
64KxB-150s 32-DIP... 6

without the expense of upgrading your present BIOS

PACKARD BELL

386/486 to Pentium motherboards 4

PRICES SUBJECT TO CHANGE WITHOUT NOTICE ~ TERMS: COD(CASH),

has a 3/8 x 24 base thread — you
know, the common thread on most
HF ham radio or CB radio mobile
antennas.

“I'm glad to see this accessory
come along — getting a big anten-
na on a pick-up truck has always
been a problem because ball
mounts are no longer the answer,”
comments Jim Ford N6JF, a happy
user of Geo Tool.

They have several different
types of mounts to fit different
types of pick-up trucks, so look

them up at Geo Tool's web page:
http://www.geotool.com, or ask for
Rick at 949-759-3166 in Newport
Beach, CA. The whole set up runs
under $50.00, and he claims that
the mount will fit almost any type
of pick-up; and if it won't, he gives

FOR INFORMATION ABOUT YOUR REQUIREMENTS ...... CONTACT US:

PHONE OR FAX : (814) 623-7000 E-MAIL TO: PRIMECELL @ ACL.COM
SEND YOUR PACKS FOR FREE QUOTATION VIA UPS, RPS OR US MAIL
DOWNLOAD QUR CATALOG, WEB SITE: hiip://users.aol.com/PrimeCell

BA TTERY REBUILD SERVICE
MANY OTHERS AVAILABLE - WRITE OR CALL

CATALOG
Write in 56 on Reader Service Card.

VISAMC - MINIMUM ORDER $20 — SHIPPING & HANDLING: §7 MIN
ORDER LINE: (800) 586-4199

LA PAZ ELECTRONICS INT'L
P.O. BOX 261095, San Diego CA 92196
FAX (619) 586-1482
pobox.com

TEL (619) 586-7610
e-mail: lapazusa@

FRE
ADD $4.50 SHIPPING & HANDLING PER ORDER
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you back your bucks.
COST-EFFECTIVE IAMBIC KEY

| love my Bencher paddle. It's nice and
heavy so it won't scoot around the operating
table, and it looks impressive by its exotic
springs-and-things construction. Any good ham
CB operator runs the Bencher paddles.

But for a day out on the road where you
don’t want to take along a heavy paddle to go
along with your memory keyer or rig with a
built-in automatic keyer circuit, for under $20.00
you will marvel at the K9LU micro iambic key,
made up of brass buttons and what-appears-to-
be office supply clip. It's all mounted on a nice
piece of wood with suction cups and 30-inch
pre-wired cable with 3.5mm plug.

When we tried it out, we were amazed that
the feel of the key was superb. To increase or
decrease the spacing between the contact
points, you give a little finger pressure at the
appropriate spot as detailed in the brief instruc-
tions. Same thing with tension — a little finger
pressure gets you just the right feel for this
unique CW sending set-up.

I'm going to order a couple more to give my
CW buddies a gift that they have never seen
before! The thing is damn-right cute, and works
swell. They also have a memory keyer that goes
along with the iambic key, too.

Look at it on the web at
http://www.qth.com/k9lu, or phone them for a
brochure at 630-443-8822 in St. Charles, IL. The
electronic memory keyer is put together by
WSXT, and the little paddle set from Louis
Petkus K9LU. The key runs under $20.00; and if
you want to do your own with the parts they
supply, it's only $10.00! The memory keyer runs
around $80.00. Look them up on the web. A ter-
rific gift item, even though the holidays are over.

ICOM 706 AUTOSHIFT

—

| see that the new |ICOM IC-706G with the
added 440 capability now includes automatic
offset for the VHF and UHF bands. Thank good-
ness. With any ICOM IC706 Mark |

M'
g |
2\

R A

il

1.
| §

1

THE AUTOSHIFT 706 WORKS WITH THE
ICOM 706 MARK | AND MARK II. IT

ASSEMBLES IN LESS THAN AN HOUR
AND WIRES IN LESS THAN 10 MINUTES!

cy. And you can still disable the autoshift in
case you want to work VFO-A and -B on a
repeater odd split.

This is a kit project. But don't panic — the
KO6YD designed board has all components
labeled on the board, and it took one of our stu-
dents only about 20 minutes to drop in the
handful of components. We liked the idea of the
chip socket to provide for easy installation of the
Autoshift processor. “It will also allow future
enhancements to be made by replacement of
the processor chip,” comments KO6YD
Designs. “But we caution everyone to remember
that the Autoshift processor is sensitive to static
electricity, so please take precautions to avoid a

THE MFJ SWR ANALYZER COMES
IN MANY VARIETIES, FROM
$99.00 TO $259.00.

static discharge when handling the chip.”

Installing the Autoshift inside the 1C-706 is a
simple three-wire connection. One wire goes to
+8 to +15 VDC, one wire to ground, and one
wire to the CIV data connection. The actual
board is mounted in the area just to the left of
the optional filter modules in the front-left of the
radio.

Once we got our 706 up and running with
Autoshift, getting onto repeaters was a snap.
Putting them into memory was also a snap. Just
be sure to remember that on the IC-706 Mark II,
you must drop the tone into VFO-B to encode
CTCSS for proper operation. If you are a Mark I
owner and you can't seem to bring up certain
repeaters, chances are you probably have

or Mark Il transceiver, two-meter
repeater operation always requires
several keystrokes to program-in
the appropriate minus or plus off-
set. When it comes to a plus offset,
it takes some extra steps to get
your transmitter 600 KHz above RX
as opposed to the easier minus 600
KHz. These extra keystrokes make
it almost impossible to program
two-meter repeaters when driving
down the street.

The Autoshift 706, designed by
KO6YD, will automatically set the

VFO-B to the proper offset with split t;a:'l.mellrn
enabled on two meters, six meters, Frea with

sinrter kit

and even the FM repeaters on 10
meters. As you tune around with
VFO-A, the split will be disabled.
When you stop tuning, VFO-A will
be the repeater output receive fre-

W Tools and Accesso
8 Technical Support

B Black, Color & MICR Toners

ATTENTION
DEALERS/DISTRIBUTORS
BUY DIRECT FROM THE MANUFACTURER
THESE AND OTHER VIDEO SECURITY PRODUCTS NOW
AVAILABLE!!! (DEALERS/DIST, ONLY) Minimum Order.

w

u

Qty Qty Qty Qty

CCD Cameras 5 10 20 50+

‘ B&W Board $57 $32 $47 Calll

Video jorfFax | B&W Board/sound 562 $57 $52 Call!

Training Fiybes Crwns Bakivans B&W Mini 565 $60 $55 Calll

Tapes with 68 pgs-Free e

S customized  with any erder Color = Mini $150 $142 $135 Call!

our libraey pricing *B&W CCDs use Sansome Chips. Color CCDs use Sooy

B Cartridge Pasrts
thes W Video Tralning Tapes
B OPC Drums and Bells

W inkJet Refill Supplies
W Graphic Black Toner Kits
B MICA Toner Kits

Visit sur wabsite ot

CCD Camera Hidden Inside a “Magnavox” Clock

quency, and VFO-B automatically CiFastySamelDay/Shipping] CCD Clock 051,' ?g (5)_'0’ g;{
enables split and automatically peMailin{CartridgelService] [} o B&W Wired $144 5129 114 calll
selects the offset through the ARRL pgExportiOrders) /A B&W Wireless  $289 $264 $248 Call!
: ] : & 77 il

LT R R v i %&f@ﬁm Color Wired $234 $218 $199 Call!
P = {Elyers] i b Color Wireless 5387 5362 $345 Call!

eral different six-meter band plans,
there is a jumper that allows you to
roll your own.

When you next tune to a sim-
plex fre_quency, such as 146.520
MHz, the Autoshift 706 now puts
both VFOs onto the same frequen-

CHENESKO
PRODUCTS

documents; Sales Specials
and the latest industry nows!

Chenesko Fradutis Inc.
F371 Filth Ay, Sulte 4,
Rankonkoma, NY 11779
Fox: 518.467-3223

E-Mumill chonrskediaol.com
bt fwwacheneske,

Write in 59 on Reader Service Card.

American Technologies Network Corp.
20 S. Linden Ave. #1B
S. San Francisco, CA 94080

WWWw.atncorp.com

Wireless use 2.4Ghz standard transmitters and receivers.

Call ATN Today for the Best Prices and

Quality Security Products.
1(800)910-2862
1(630)875-0130

fax:1(650)875-0129

sales@atncorp.com
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THE MICROPADDLE WORKS GREAT PERFECT GIFT, EVEN AFTER THE HOLIDAYS ...

encode on VFO-A, instead of where it should be
on VFO-B. Check it out.

The Autoshift 706 comes with detailed
assembly and operating instructions, and it is
available for under $35.00. You can look it up
on the web at www.jps.net/k06yd, or phone
KOG6YD Designs at 916-7284539 in Elverta, CA.

THE MINDS AT MFJ

The company name MFJ stands for the ini-
tials of Martin F. Jue K5FLU, MFJ’s president
since the company started in 1977. MFJ offers
hams, scanner enthusiasts, radio-computer
folks, and shortwave listeners over 1,000 prod-
ucts, gadgets, and accessories. MFJ is also
Ameritron — the linear amplifier people on HF —
and Mirage — the VFH and UHF power ampli-
fiers. They are also Vectronics — kits and fin-
ished radio equipment and accessories for the
more technical radio enthusiast.

| am convinced that MFJ must allocate one
day a month just for brainstorming. | can see a
board room filled with half their active radio
employees coming up with ideas on new prod-
ucts or figuring out ways to make what's already
out there in the radio place more-trick and
more-affordable.

The MFJ product line has matured, too.
They continue to upgrade their production lines
to insure all equipment going out is indeed
tuned, tested, and “hot” out of the box. Richard
Stubbs KC5NSZ, MFJ's customer service man-
ager and active ham operator, backs up his
claims of total customer satisfaction by being
readily available on an 800 number without hav-
ing to go through any arduous voice-mail key-
strokes. | tried the 1-800-647-1800, and | got
right through on the first ring!

The products | tried out were their new two-
meter FM analyzer (MFJ-224), their new MFJ
HF/VHF SWR analyzer (MFJ-259B), and their

brand new 45-amp switching power supply
(MFJ-4245MV).

Starting with the switcher power supply, my
big interest was whether or not it was noisy on
HF and VHF frequencies. It was quiet. In fact, so
quiet that you could easily listen to an AM radio
station with a little portable radio inside the
shack without the switcher power supply tearing
things up. And | tested the switcher at full idle,
as well as powering a big marine SSB with 30
amps draw.

The 45-amp switcher weighs only 5.5
pounds, making it ideal to take along into the
classroom to run all sorts of ham equipment.
We also tested it for shutdown in the presence of
a strong RF signal — no problem. With other
transformer-type power supplies, many would
actually cycle off in the presence of a strong RF
source. The switcher did not.

The MFJ switcher power supply lets you
vary the voltage from 9 volts to 15 volts DC.

Sorry, nothing below 9. Nice three-

inch meters are backlit to make it

New!

Special Prices for
TP1550PC
Call for Details

Panasonic still available!

<s@\E TV CONVER7Z,

WILL NOT DECODE

“TP 125 1"

128 Channel Converter with Volume

* REFURBISHED CONVERTERS ALSO AVAILABLE e

* QUALITY REPAIR DEPARTMENT FOR ALL YOUR
TUNER REPAIRS »

» REMOTES AVAILABLE FOR MOST CABLE BOXES »

DEALERS ONLY » GREAT QUANTITY PRICES = NO DECODER SALES

7L

The Best Prices and Service ¢ In Business over 15 years!

Phone 218-346-6660 Fax 218-346-6664
TIMELESS PRODUCTS

easy to monitor both your voltage,
-as well as load currents. A built-in
fan turns on when the power sup-
ply is switched on, and runs rela-
tively quiet.

We would have liked to have
seen larger red and black binding
posts for the 45-amp version of the
power supply. If you're going to be
running this kind of current, the
red and black binding posts are
tough to get the wire around
unless you use lugs. But other than
that, the switcher is doing just fine
in the classroom.

The SWR analyzer, Model
259B, is the granddaddy of all MFJ
SWR analyzers. Besides testing an
antenna for minimum SWR, it can
also indicate impedance, reac-
tance, resistance, bandwidth, and
resonant frequency. And if you're
into doing your own antenna
tuners, it puts out about 20 milli-
watts which is more than enough
power to tweak your output and
input matching networks, along
with chokes, suppressors, traps,
and other tuned circuits. The out-
put is also strong enough to let
you put a signal out on the air to
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adjust your receiver and antenna tuner
on receive for maximum input.

| liked running the receiver on a
specific frequency, and then listening
for the SWR analyzer as | would zero
in on the operating frequency without
having to look over at the LCD read-
out. | suppose this is also a good
check for a receiver that is either good
or blown,

The MFJ 259B also has more
advanced features for hams “rolling
their own" to check the resonant fre-
quency and approximate “Q" of traps
and tuned circuits, plus the value and
self-resonant frequencies of small
capacitors.

You could also measure coax loss
by hooking into the 50-ohm cable with
the opposite end of the coax having
an open circuit, or a short circuit, or a
pure reactance. You can also calculate
impedance, return loss and reflection
coefficient, distance to coax fault, res-
onance, and efficiency. These are cov-
ered in the “advanced operation” por-
tions of the instruction manual; and if you regu-
larly work on antenna projects, this meter may
be the one for you.

But did you know that MFJ also makes HF,
as well as VHF SWR analyzers for UNDER
$100.00? They don't have the digital readout,
but they work dandy in sweeping the band or
bands, and indicating where the dip of SWR is
found. To spot the exact frequencty, simply dial
around with your radio hooked up to a short
piece of wire, and “spot” where the meter is indi-
cating. The tuning dial is rather coarse, but your
simple receiver can spot you right down to the
Kilohertz.

We also tested the new two-meter FM ana-
lyzer. This battery-operated receiver tunes from
143.5 to 148.5 and monitors many important
signal parameters found on the two-meter band.
If you just want to use it as a VFO receiver, plug
in a set of headphones and tune around.

Where there is a lot of two-meter activity,
tune around SLOWLY. We found

FIRST, CALCULATE FREQUENCY ER

TWO-METER BAND.

dBm is convenient because it allows compar-
isons of signal differences directly in dB. Here is
how they convert dBm to sensitivity in micro-
volts:

Power in dBm Microvolts
-100 3

-90 10

-80 30

-70 100

-60 300

-50 1,000

-40 3,000

We found the dBm calibration as good, but
not necessarily spot-on. They tell you how to cali-
brate using professional equipment and adjusting
the calibration trimpots back and forth until you
get a good linear readout. As it came from the
factory, we were close — but not quite right-on.

When we started tuning around the two-

AT EACH END OF THE

meter band with a set of head-
phones, we noticed that repeaters
between 147 MHz to 148 MHz were
not reading out near as close on the
big tuning dial as simplex and
repeater frequencies at the bottom
of the two-meter band. In consulting
the manual, we could adjust the fre-
quency calibration for the eptire
band, but there was no way to easily
recalibrate or spot-on the 4 MHz fre-
quency points on two meters.

Radio School associate-instruc-
tor Jim Ford N6JF, wires in a three
picofarad capacitor between one pin
of the integrated circuit and the
active leg of the variable capacitor,
and then adjusts between two and
three picofarads in order to expand
the 144 to 148 MHz range to com-
pletely fill up the dial as indicated.
Once the cap is in place, you will
also need to re-adjust the tuning cali-
bration coil to get back to 146 MHz
in the center of the band. From
there on, it's a slight tweak of the
new added cap to electronically pull out the
band edges until your FM signal analyzer is right
on the nose.

This is a handy piece of equipment for
working on any piece of two-meter equipment,
and we found the rest of the calibration right up
to spec.

If you haven't seen the latest MFJ catalog,
get on the web and go to www.mfjenterprises.
com, or call them at 601-323-5869 and order
one in for your review. We think that MFJ offers
extraordinary value for their low-priced products,
and any small amount of time in a slight
retweaking of their product will certainly “tune
you in" to all that goes on in the insides.

| can't think of any company that has con-
tributed as much to happy radio as MFJ, and
most recently all of their test equipment has cer-
tainly contributed to technicians working on
their own and wanting the best equipment avail-
able for the buck. NV

the big capacitor tuning circuit rel-
atively sensitive and properly lock-
ing into a signal required the dex-
terity of a watchmaker. This is
especially true if the weak signal
you are trying to tune in is right
beside a strong signal. In fact, in
trying to pull out weak signals
from strong signals, tune with the
FM analyzer in the discriminator
mode, and go for ZERO on the
large front panel meter.

You can also check for field
strength in dBm, as well as FM
deviation in Kilohertz. But do this
after you have dialed in the appro-
priate two-meter signal with zero
offset on the discriminator.

You can also plug into the
oscilloscope output to lock at
modulation waveforms and to mea-
sure instantaneously peak devia-

Uses New Technology to Generate High Propellan
Pressure Without Chemical Reactions

Velocitys Up To 3000 m/sec with 50mg Projectilel!
Easily Scaled Up or Down

Easy to Bulld-Kit and Parts Avallable
Approximately .16 Caliber Bore
PPRO1 Plans, Parts Lists and Sources.................. $20.00

Includes Cur HEP Serles Plans Used for RAILGUNS, COIL GUNS, EMP
LEWTATTQN. ANTIGRAVITY, MASS WARPING, LATTICE SNAPPING er:l_Et_:? Plans.

Obse
of “traveling® fleryplasma

gelling display asweil as
science project

v INFORMATION 500z ‘Action wes sie

Labelled
Dangerous

UNLIMITED DEPTNV 0498 hfip
BOX 716 AMHERST, N.H. 03031

PLASMA BALLISTIC GUN MRk
SHOOTS A HIGH VELOCITY PROJECTILE | —

All Parts
Avallable

yw.amazingl.com

ASER RAY CUN 3 | TAKE CONTROL!
5 4 MIND WACHINESE |

BURNING £02 BENCH LASER | ESTEe il

Place Subjects * Under” Your

.................... e 2000 | IEJEPAONE TAPING ST

tion.

So besides being a fun little
dual-conversion, two-meter VFO-
type receiver with adequate sensi-
tivity, it's also a handy test set for
working on two-meter mobile and
handheld equipment.

For off-air monitoring, signal
strength is calibrated in dBm, not
S-units. Calibration of the scale in

| FMVIK Kit/Plans.....

Write in 62 on Reader Service Card.

JACOBS LADDER PHASOR PAIN FIELD PISTOL Emm%m
rve 8 pyrolechaical displary I | S:gfthomh rals anghroden!s St gg
Starts off as 1/2" arcand expands 3 igh power |
ST S TR e TRANSISTORIZED TESLA COIL
I With “m g;ﬁlﬂf <t I;aa ‘”M mﬂ:mn me mDHPLAA Y
CYBEREAR Roady to Use. $19.95 Ready o Use... | Emm':WMEw a
MICRO TESLA COIL HOVERBOARD PLANS [sanbiai e T
Kit Soon o be Avoiloble ," ! 12V
u.h!l\mlllrn nmdw‘mﬂ .
thout Contacti!l s, IH_L bl
voroy i (| S o s
R S T, | HoukABoARD petne
naighbormoos D) 2 MICIK K/PIGHS..c....c0n § 19,95 | COPEDIR O ifing 200 1. -
T 33995 Mmrcio Mlotba 33495 HOVER Plans and Dafa........................ ﬂ'ﬁ.m
1 800 221 1705 ORDERS ONLY! FAX 1603 6725406 INFO 9-5pm 1603 673 4730 FREE CATALOG ON REQUEST
Pay by MC, VISA, Cash, Chk, MO, COD. Please Add $5.00 S&H plus $5.00 if COD. Overseas Please Contact for PROFORMA
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CATALOG!

Se Habla Espanol EXCELLENCE IN SERVICE 800) 445-3201

REPAIR SYSTEM Elenco Scopes Four Functions In One
SOLDEHINI\?Q:S[;EE?ELDER[NG @ Free Dust Cover and Probes Model MX-9300

425.%

Top-of-the-line repair sys-
tem will handie desoldering.
Temperature controlled
soldering from 300°F to
790°F (150°C to 420°C),
desoldering temperature
range 410°F to 800°F
(210°C to 480°C). The

$-1326 25MHz $325
$:1330 25MHz Delaysd Swesp §438
$-1340  40MHz $475 4 59 95
system is based on prin- - z;g‘;g ;g::r ::Aﬁ gweep $569 Features.

ciple of vacuum absorp- S-1390  100MHz De!:;ed s::: :;;: 5 ‘3"?:1,’3‘1’5 ';]f:c:uv;:?; bcu;::?;? AP T g o
ROn F B YoLRN o ¥ DIGITAL SCOPE SUPER SPECIALS S PNz Swas Finclion Genamior

PC board. DS-203 20MH2/10Ms/s Analog/Digital $695 | . Digital Multimeter
SL-928 - Desoldering System with Digital Display also avail- | DS-303 40MHz/20Ms/s Analog/Digital $895 » Diai ; R
able. $325.00 p G0MHz/20Ms/s Analog/Digital 905 @Dafllal Triple Pawer St:lpply 0-30V @ 3A, 15V @ 1A, 5V
Tektronix DMMs 20MHz Sweep / Function Generator Fluke Scopemeters Technician Tool Kit
* 40,000 count e with Frequency Counter  Model 4040 123...NEW.. .. $950 Model TK-1500
* High Accuracy TP 92B......... $1445 28 tools plus &
« Tektronix quality Prifreds T $1695 | pmM contained in i
* 3yr warranty Burst Operation BT e e noetae $1695 | a large fiexible tool " J§
External Fraquency counter 1o 30MHz 008 s £2095 | case with a handie | o
DMM 912 $179 ey AdLig . 1058 . NEW. . 52495 | Ide for averyone
DMM 914 §348 $229 10MHz Model 4017 $309 ¢ ALL FLUKE $AQ 95
DMM 916 $275 5MHz Model 4011 $239 399 Fg:';zﬂs 49.
owre S ‘”""‘s";""'&‘;?" o .~ DIGITAL LCR METER B&K High Current Quad Power Supply
uﬂ ol s85  Model 83 s23 Model LCR-1810 DC Power Supply Model XP-4
Model 7311l $115 Model 85 $269] « Capacitance . 1pF to 20MF «Variable 3-14 VDC 4 Fully Reg d DC Power Sup in One Unit
:x: ;_.';::: :!: mg:: g;:!"E :ﬁ « inductance 1p:H to 20H + Thermal Protection 4 0C voltages: 3 fixed - +5V @ 1A, -5V @ 250mA,
1 Tk «Cument V' @ 500A + 1 Variable 0-12V @ 500mA
Mode 791l $175  Modsl 8678E P bl i i i L
 B&K Precislon Multimeters . | . pcvomso- 20v 599 95 | $159
Model 389 $108  Model 388A 599 . Frequency up to 15MHz " Mt
Model 390 $127  Model 2707 $751 | Diode/Audible Continuty Test s
Model 381 $143  Model 2860A $79 3 . B & K 13.8V Fixed DC/Power Supplies
Model 5360 $195  Model 8370 s210] * Skl Output Function Model 168064 $39
Model 5380 $265  Model 5390 5295 | * 3 1/2 Dight Display Moal arsA §T5
Digital Multimeter Family Radio Handheld Universal Counter
Model M-1740 Model FRS-14
339 95 by Standard Features:
- *1 Mila Range L .
S1/2 Wall GUpUA 14 Chiencels * 10-Digit LCD Display.
sLi hannel ode &
” » Fm‘ HD:I::’ ¢ s 53 Tmc'[:::hcvh-m-! Codes * 250MHz Direct Count.
H ;8‘::3; & é:c l:olgg rFeq el i *«16 Segment & RF Signal
,08p R §129.95 each or Strength Bargraph. —
2 Year Warranty 2 for $250.00 : S500MHz Serles BK2615A *1250
« NiCad Battery Included. BK2620A "1675
Simm Module Tester Model XP-581 = 160KH2 to 500MHz
B&K Precision Model 888 4 Fully Regulated DC Power Supplies in One Unit 4 Ezvg:g'r‘:g;:fﬂufnﬂfﬂpg 1308 with slterwation)
+ Tosts 72 and 30 pin SIMMs 1o 36 bits, 4 DC voltages: 3 fixed ~+5V @ 34, +12V @ 1A, -12V @ 1A ¥ SIS
» Stands alone and Wi'llbb.o No other equipment 1 Variable - 2.5 - 20V @ 2A Model F-2800 4 ::&mﬁ:z;‘?;olutm s

required.
* Aulomatically identifies width, depth and speed of
SIMMs. -
* 10 built-in tests identify mosts —
memaory defects Pre-heat cycle —
prior {0 tests.

625

: 1 M HZ 2 BG HZ * Built-in trackiing generalor (Model 2620A) 3
- 1.05GHz Series BK2625A '1925
BK2630A '2595

* 150KHz to 1, 050MHz
* Dynamic Ra nge 80dB (113dB with attenuation)
* AM & FM de mod included

* 20 and 400K Hz resolution bandwidth
* 150KHz/hour stability
* Built-intracki ng generator (Model 2630A)

: *89.%

Dual-Display

Portable Semiconductor Tester Satellite Finder icti i
B&K Precision Model 510 bt B Lcr meter] Digital Audio Generator
* In or out-of-order circuit tests for transistor, FETs, / Stat Functi -
SCRs and darlingtons. * Aligns Satelite Dishas X B&K Ml;':!ellg;: - SG-9300
* Range 950-2050MHz —— s-| 7 5
* Compact Size $21 9-95 e ) * 10Hz - 1MHz

Auto/manual range Low Distortion

Many features
with Q factor
High Accuracy

15 DAY MONEY BACK GUARANTEE
FULL FACTORY WARRANTY

Sine/Square waves
£ Built-in 150MHz
., Frequency Counter

s

hitp
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PIC-Based Data
Acquisition System

Characterizes
LASER Diodes

by Lawre

nce Foltzer

cavity cousin ... two of which are its
low threshold current and total
operating current requirements.
However, having plotted numerous
laser device characteristics manual-
ly, point-by-point, to determine the
optimum bias and modulation lev-
els, | decided it was finally time to
automate the task.

What | needed was a simple
data acquisition system that would
interface to the PC for number
crunching, and provide both hard

and soft copy capability, and ... it
had to be easy to build so as not to

ith the huge success of CD-
WOM technology, semicon-

ductor diode lasers have MAXIM MAX202 — RXD PIC16C710 CPU 1
become readily available and inex- ngure ’ RS-232 Interfacef—{ TXD w{ 4-ch, 8-bit A/Ds F?:I} Fhahwiogs
pensive. But now a new, more excit- z ¥ s
ing semiconductor laser has T l T8 Voltage LightTPath
become available — the Vertical 93-PIN
(Cavily S)urface Emitting Laser COM1 PC D-SUB Discrete 8-bit, R-2R DJA LASER LASER
VCSEL). Interface Programmable Current Source Diode

The VCSEL offers many advan- Connector g Current
tages over its planar Fabry-Perot
REM date: 10+ 13498 O umue 1 FOR samples% = 1 TO s%

REM LASER P vs |, Vivs |
e e credr dogley
creates of screen di

CLOSE : REM can't be too careful

REMvamcalvollagescaIeﬁxedmOZvons/div

REM then we scale power m!oﬂmrchgnsa':;ndanddwredpmr/&v
REMU\ereate‘tSmtewals and 14 horiz

%u 430&-36* use 35. 256!13—1% use 20, so scale factor is 35/20=1,75

to=ymaxg-ymax& (255-V)/128
ﬁﬁw%ﬂm:\bﬁseﬁhﬂm

REM the following values could be switch selectable,
REM in which case you would for values before starting run
Rd! = 100: REM value of current source resistor

! = 2500: REM value of detector current sampling resistor
1Dmax! = 2500 / Rd!: REM IDmax in milliamperes
did! = 2.5 /(255 * Rd!): REM 98ua per step for Rd! = 100
IPmax! = 2500 / Rp!: REM IPmax in milliamperes

SCREEN 12: CiS

xmaxk = 639: =479: REM screen 11/12 size

xs! = xmaxk / 255: ys! = ymaxk / 255: REM x & y scale factors
INPUT “Enter . file_name to create: *, b$

bmpfile$ =bS + “bmp”

INPUT "Enter source wavelength (um): =, I!

REM L! = .85

INPUT “Enter detector quantum efficiency (0-1): *, QE!

REM QE! = .6 @ SSum for BP104

m!m 'I‘Emer drive current scan range as a % of”; IDmax!; " ma’;
REM | =60 = 1/5?(?0

INPUT Emervm scale increment (uw/div): *
INPUT “Enter horizontal scale increment (ma div: *
INPUT “Enter number of scans desired: *, s%
Pmax! = 1240.7 * IPmax! /(I"QE)

REM Pmax! is full-scale read|
dPdD! = Pmax! / 256: M! = ./dP!

DIM Vil{Max35 + 4), P!(Max% + 4), Vave!(Max® + 1), Pave!(Max®o + 1)
FOR t% = 1 TO Max3e: Vave!(t) = 0: Pave!(t) = 0: NEXT t%

GOSUB makegrid

. dP!
Ll

X% = 0: vz = ymax&: pzo = ymax&
vil(0) = 0: PH0) = 0: Va\g!(m =0: Pavel(0) = 0

REM open rt 1o talk to PIC plotter
um% &H E8: REM for 386 m, &h3f8 for pentium
N "COM2:2400,N.8,2,BIN,CD0,CS0,DS0,0P0 RS, TB48:RB48" FOR RANDOM AS #1

cont:
REM we do interlaced scan for faster (apparent) graphics

REMmakeltoddnnwagrE
FOR d% = 1 TO Max% 2

l Ty

REM now we sweep down
e% = d% - 1: REM make it even on way down
FORd% e%mz STEP -2

Gos

% } E };-Vll(d’%)

Pave!(d%) %) + P!{(d%)

EXT d%
NEXT samplest
CLOSE
GOSUB makegrid
REM nowweoomgute and display averages on screen
e Vavel(dse) = d%) / s%): RE! D &HFF

?me $%): REM AN

{ } {d%i/s% REM AND &HFF
FOR d% = 2 TO Max%
REM Vivs |
U1Nzﬁa?s?‘(d%-1).479-35'5‘2.5'\I'ave!(d%-1)f128}-(xs!'d%.479-SS‘S‘Z.S'le(d%)
“Nhépm 35 * Pmax! * Pave!(d% - 1) /(256 * dP!))-(xs! * d%,
u ! 5 e 35" Pmax!
mwum*w g
REM dRs vs
ngmdw (’h\le'(d%) mm 1) * (5 / 255)
REM St
REM LOCATE 5, 40: PRINT dRs!
NEXT d%

CLOSE

REM END

REM part 1 initialize monochrome Dﬂ'IE file structure

RESTORE: ¢% = &HFF: M% = &HB0: REM M is bit plot mask

DATA &H42, BHAD, &HOE, &HEAOGBDDU&IBE.OO 0, &428, 0
DATA 0, 0, &H20, 3, 0, 0, &H58, 2, 0, 0, 1, 0, 1,0, 0, 0

DATA 0, 0, &H60, &HEA, 0, 0, &HCE, S8HE, 0, 0, &HD8, &HE, 0, 0, 0, 0
DATA 0, 0,0, 0,0, 0,0, 0,0, 0, 255, 255, 255, 0, 255, 255, &H5A
OPEN bmpfile$ FOR BINARY AS #1
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L 0.1u
IL
PIC16C710 ” -
0SCl Vvdd RB7
0SCOo RB6
ORDERING JMCLR  RB5
INFORMATION: RA3  RE3
. RXD — RA3 RB3
TXD — RA2 RB2
Programmed PIC16C710: ——1 RA1 RB1 2N2222
$10.00 each |— RAD Vss RBOD
Honeywell SV5637-001 VCSEL": =
$10.00 each 1l 112 LM2904
Disk w/PIC Source Code and 10K - 100
QBASIC PC Code $5.00 each 3
* This LASER is a class Illb device ¥
that emits invisible infrared radia- LASER Forward Voltage
tion and should be treated as a
potential eye hazard. By purchasin Vdd Vdd
this component you accept fu
responsibility for its proper use,
and any and all liability f_or any Photodiode ol 200K
injury that may result from its use, . DUT
proper or improper. 1/2 LM2904

Continental US orders only.

=2*Ip*Rs

Add $5.00 for S&H. Checks or
Postal Money Orders Only.

Make checks payable to:

Lawrence Foltzer
P.O. Box 488
Occidental, CA 95465

i Figure 2

See Text

ﬂ‘EADd%

IFd% S&H5A THEN OTDcIearbody
PUT #1, a&, d%: a& =

GOTO header

clearbody:
a&=ak+1
;l;%&x 60063 THEN GOTO done

REM draw vertical drive current reference lines
nc% 255/(!Dmax'/dl‘l
FOR X% =0 TO 255 STEP inc%
FOR y% =1 TO 255
GOSUB drawBMP

REM draw horizontal dP reference lines
inc% =20

FOR =0 TO 255 STEP inc%

FOR X% =1 TO 255

GOSUB drawBMP

NEXT X%

NEXT y%

351.“ r:adsaveragesandeomeﬂsmbmpﬂles.bmp

=1
halfY& = (Vave!(d%) - Vave!(d% - 1)) / 2
FOR y% = 2 * Vave!(d% - 1) TO 2 * (Vave!(d% - 1) + halfY&)
GQEETBdrawBMP
N

X% =
FOR y% = 2 * (Vave!(d%) - halfY8) TO 2 * Vave!(d%)
GOSUB drawBMP
NEXT y%
X% = d% - 1
halfY& = (Pave!(d%) - Pavel(d% - 1)) / 2
rgg =20 * Pmax! * Pavel(d% - 1) /(255 * dP!) TO 20 * Pmax! * (Pave!(d% - 1) + halfY&) / (255
- |
GOSUB drawBMP
NEXT y%
x% %
=20" Prnax' * (Pave!(du) - halfy&) / (255 * dP) TO 20 " Pmax! " Pave!(d¥) / (255 * dP1)
c;os B drawBM
NEXT y%

d% =d% +1
LOOP UNTIL d% = Max%

CLOSE #1
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END

retrieve:

REM is interface to PIC plotter

REM now send redundant drive current command
FOR t =1 TO 100: NEXT t

OUT portnum®, d%: REM d%

Fgﬂt:&=1 TO 1000: NEXT 1&
OUT portnumde, d%: REM d%

=0
F (t = 1000) AND (INP(portnum) < d%) THEN
o

IF INP(t)olmmn%) < d% THEN
=1+
GOTO
END |

FOR t =1 TO 370: NEXT t: REM limits are 480 and 260, 370 nom
REM s0, Vpbl%sﬂ 3'35%(1-(255-Vf)/128

X =
wr(d%} 255 mﬂgcn
=479-36"5"25" (vf’(d%) / 128): REM prep for screen plotting

(u% vz%) (X%
vz% ready for next line segment

FOR1=1 TD?OO- MNEXT t: REM 130 is minimum

Pl{(d%) = INP(portnum®

emf% x& - 35 * P'(d%} Pmax! / (256 * dP!): REM prep for screen plotting
LIN mﬁr?m) (X%, lemg%

E R temp%: xz% = X%: REM make ready for next line segment

REM 1st byle location is &H3E(62), correspondi
ion is co ing to

the lower-left comer of the di £
Remmemminabym!suo pixels) per line, last byte of line 1 is &HA1
EEE mkl'.'irtle adiajimsslsmEASA. right byte address is &HEASD

top- top- ress

REM See nmb&gok
REM Hawever, we use Bﬁ asoffsei el plot off ﬂoorand edge of map
a&=(100" (\’cflset&+y%))+865+l ((Xofiset& + X%4) / 8)
REM is computer byte address of pixel
REM N is bil position o set
Bit% =M%
ggg;:.on% = (Xoffset& + X%) - 8 " INT((Xoffset& + X%) / 8)

LOCATE 2, 2

REM PRINT Position%

IF Position% = 0 THEN GOTO fini

Bit% = Bit% / 2: Posilion% = Position% - 1

EOTO back .
iz




get distracted from the task at hand.

The Hardware

| selected the Microchip
PIC16C710 microcontroller for the
project since it is inexpensive, readi-
ly available, and contained the num-
ber of A/D converter channels |
needed. Figure 1 shows a block dia-

REMdrwvemmlgldlhes
incht = di! * xmax& / |Dmax!

FOR X% = 0 TO xmax& STEP inc%
HNE(JM 0)-(X%, ymax&), , , &H1010

REM draw horizontal
REM so, Vplote=13"

id lines
*(1-(255-vi)/128

LINE (0, - y&)-(xmax&, ymax& - y&), , ,
SE oo

HY%
LOCATE 14. 50: PRINT .2; “volts/div™
LOCATE 16, 50: PRINT dP!; “microwalts/div"
k%cl?gﬁ 28, 50: PRINT di!; “milliamps/div"

gram of the PIC-based data acquisi-
tion system hardware. The hardware
functions as a smart peripheral,
responding to a single command
issued from a host IBM PC via an
RS-232 serial port. A QUICK BASIC
program running an the PC per-
forms all the number crunching,
screen display tasks, and generates
a bit-mapped plot file of the laser

&H2020

parameters that can be appropriate-
ly annotated using Microsoft Paint
as required to document the mea-
surements. -

The CPU and A/D converters
shown in Figure 1 are contained
within the Microchip PIC16C710
microcontroller. The system uses
two of the CPU's four eight-bit A/D
channels. One A/D channel (RAD)

xorwl ﬁoﬂ W
bifss: TUS,Z
% main
seqa%n.w
mowi PO
call sendit
readA2D moviw  iadcon0
andlw  ch_mask
mm 1'\D(:-‘.‘.|i NO
uire
bl  ADCONDchI
call aquire
gmo main
getchar btfss PORTA,xd
to char
wldlow fsc RTA, xd
goto w8dlow
getchar2 clif scidala
moviw 8
mowwlf  bitcnt
moviw  halfbit
mowwl  baud_time
wéhalf decfsz  baud_time,1
wihalf

monitors the LASER diode’s forward
voltage drop, relative to the “regu-
lated” five-volt supply rail. The sec-
ond A/D channel (RA1) monitors
the photocurrent signal from the

—— LISTING 2

; file name: curvtrerasm
; code date/time: March 18, 1998

: D/A resistor ladder on pins RB0:7
; output range is: 0.0 <= DAC <= 2.5, 10mv resolution.

3 Tuns on RC oscillator: R=4.7K, C=100p: Fosc=1.49MHz

POR.'{?.md:shouldbelnwifvandstanbit
getchar

; now ready to fe at bit interval, in center of bit please!

getabit 3 Wrmww i

+ 372.5K
;serialbaudme 2400: 155 instructions/baud
1functiomltyofhaﬂum1: y
: most primative command is to set drive current:
: S0 we sendwnemvaaseMoeandmiyem
; sel command If both coples match,
3 Al isin 1st oiltnebytesofdaa.
: o ok
list p=16c711
include P16c711.inc”
vf equ 0 ; forward voltage on RAO
ip equ 1 'WIMM1
od equ 2 ; RAZ is serial input port
txd equ 3 ; RA3 is serial output port
halfbit equ 24 ;n=0x18 155=5+3n
fullbit equ 50 : m=0x32 155—d+3m
iadcon0 equ 0x41 : clk/8 conversion clock
iadcont equ 0x02 : RAD & RA1 A/D inputs, Vdd reference
ch_mask equ gne?
B & i
i 0xtc
bitent c&g 1
baud_time res 1
msudma res 1
1 res 1
stack res 1
0
ree ...
. -5
OPTION
mowi INTCON
mowwi ; set drive current to zero on startup
tris PORTB : all of PORTB is D/A output
moviw ~ Ox08 : set TXD (PORTA,3)
mowwl  PORTA  :idle txd on startup
moviw  Oxi7 ; make RA3 (bxd) only output
ns PORTA
moviw  iadcon0
mowi  ADCONO
moviw  iadconl
bsf STATUS RPD
mowwi  ADCON1
bef STATUS RPO
main call getchar
movf sddal;ﬁw
mowwf  setpo
call geichar
mavi scidata,w

fullbit
mowwl  baud_time
waabit decfsz  baud_time,1 ; 90 loops + 14 overhead cycles?
g;?: PORTA,rxd
bsf STATUS,C
bifss PORTA.nud
bef STATUS.C
orf scidata,1
decfsz  bitent,1
data, now check &w valid bit
B moviw sm&lﬁl
movwi  baud_time
waalad decfsz  baud_time,1
B poRm
PORTA rxd
goto ; error if not valid stop bit, redo
relurn
aquire goto aq2
- o b
aqd golo aqs
aq5 g%u
aq6 2 ING.go
wﬂ;resul bifsc ﬁ%mCOND-.g:
aq goto
movi ADRES,w
; falls sendit
sendit movwi scidata
moviw
mowwi bm:nl
bef PORTA.M ; send start bit
movwf baud_ i
send2 decfsz  baud_time,1
goto send?2
send3 moviw  fullbit-2
movwf  baud_
rrf scidata,1 ; send Isb 1st
bifsc STATUS,|
bsf PORTAf
bifss STATUS.C
bef PORTA, ixd
sendd decfsz  baud_time.1
o
bitent,1
S A
PORTA.xd ; send stop bits (2)
moviw  fullbit
mowwf  baud_time
stop1 decfsz baut‘I'_tilm1
o
e e
mowwf  baud_time
stop2 decisz baud_time,1
goto stop2
return
end s
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photodiode. The laser drive current
level is controlled by the value writ-
ten to port “RB” of the processor,

which together with a discrete R-2R

the drive current to lessen the

chance of damage to the device if
connected backwards, for example.
A photograph of the hardware
is shown in Figure 3. The photo
shows both the initial handwired
breadboard, and the first PCB pro-
totype that included an on-board

voltage regulator. The connecti

ons

for the LASER diode and photodi-
ode are indicated on the picture of
the PCB.

You can see a laser facing
upside-down toward a BP104 pho-
todiode, just above the CA3260AE
op-amp on the handwired unit.

Figure 4 shows the 1:1 artwork
for the 2.25” by 5.8”, second gen-

LRI R )

ﬁ. : "._

RRCRRRAREYS =1

Figure §

eration PCB. This version provides
pads for both 1206 size surface-
mount resistors and 1/4 watt
through-hole resistors. Some of the
power supply capacitors are double-
padded as well. All of the other
capacitors are 1206 size surface-
mount types for better bypass char-
acteristics, and are mounted on the
foil side of the board.

The Software

The BASIC program is shown in
Listing 1. The code is segmented
into groups for the purpose of dis-
cussion.

Code group three contains the
values of two resistors used for plot-
ting VCSEL characteristics. Rd!
establishes the maximum LASER
drive current to 2.5 volts / Rd! = 25
milliamperes. Rp!'s value is set to
maintain 2.5 volts reverse bias
across the photodiode for the high-
est anticipated photocurrent, which
translates to 2.5 volts drop across
Rp!. For Rp! = 1000 ohms, and Vcc
= 5 volts, that equates to 2.5 mil-
liamperes, or roughly 2.5 milliwatts
peak.

You may choose to change
these values to better fit your partic-
ular application, or add a pair of
mullet-throw switches for added
flexibility. If you add switches, then
you will need to add code
here to accommodate the
new resistor values.

The fifth section of

ladder network, makes
up an eight-bit D/A con-
verter.

The output of the R-
2R ladder is then
buffered by a high input
impedance op-amp,
which drives transistor
Q1 to produce a propor-
tional drive current
through the emitter resis-
tance. The schematic of
the circuit is shown in
Figure 2.

The photodiode
detector (Siemens TP60P
or BP104) is operated in

m

code requests the file-

7
&

mim

name where the mono-
chrome bitmap plot
data will be stored.
Blocks 21 through 27,
and 33 do the work of
formatting the file,
adding the appropriate
header information and
setting the appropriate
bits to build a MS WIN-
DOWS PAINT compati-
ble monochrome
image.

The sixth block of
code queries the user

for plot calibration

what is called the photo-
conductive mode (reverse-

information. This data
is used to establish the

biased). In this mode, the

photodetector acts as a =

photon counter, generating — Laser

an output current that is lin- | Voltage

ear with light intensity over (23 4mv/div) |1 1

several decades of light P 7

intensity. ] /
That current develops a 5 P

voltage across Rsample that & 7

is then amplified and pre- A Laser

sented to the second A/D 7T Output

channel. As the LASER’s L | Power

drive current is increased,

7 (200uw/div)

both its forward voltage and
output power is measured

and plotted.
Although not imple-

/1
¥
fa

mented here, one could test

the forward voltage mea-
surement against an upper
limit, and limit or turn off

Laser Drive Current (2.5ma/div)

Plot Parameters
Wavelength = 0.85um

Detector Quantum Efficiency = 0.9
Detector Coupling Ceefficient = 0.95
Maximum Drive Current = 0.60 * 25ma
Vertical Scale Magnification = 2.0

Number of Scans = 16

Figure 5

appropriate scale factors
for converting the photon
count rate to optical
power at the source oper-
ating wavelength.

This scaling takes
into account the fact that
photons are essentially
energy containers, where
blue containers hold
more energy than red
ones.

So for a given optical
power (optical energy
delivery rate), it takes
more red containers than
blue ones. And since our
detector counts photons
(whose energy exceeds a
threshold amount), we
get more current for a
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watt of red light than for a watt of
blue light.

Code group six also asks how
many scans to perform on a device.
The data collected from these scans
is first displayed in raw form on the
screen, and averaged to create a
reduced noise bitmap PAINT file. By
averaging data from multiple scans,
it is possible to improve the effec-
tive resolution of the A/D beyond
its basic hardware limitation.

Code groups 28 through 32 are
the interface code to the PIC CPU.
These blocks send a redundant
drive current command, check to
see if the command was properly
received, retrieves the A/D data,
and plots the results on the screen.

The Firmware

Listing 2 is the PIC16C710
assembly code for the acquisition
system. As you can see, it doesn’t
take much code (105 instruction
words) to implement this functional-
ity, which is basically that of a smart
peripheral. The CPU simply exam-
ines the serial port looking for a
repeated pair of current level com-
mand bytes.

When it finds a matching pair, it
echoes the command to the host as
an acknowledgment, and then sets
the output current level as request-
ed. The CPU then reads the two
A/D channels, sending the data
back to the host, and returns to

monitoring for a new command.

Some Plot Examples

Figures 5, 6, and 7 show plots
made on various VCSEL lasers, and
the flexibility provided in terms of
customizing plots of individual
devices using the Paint program.

Other Applications

The simple functionality of the
system should not be overlooked,

for it lends itself to many other
applications. An application closely
related to the LASER curve plotter is
the characterization of the Current
Transfer Ratio (CTR) of optical isola-
tors that contain both emitter and
detector.

In fact, | tested the apparatus
for the first time in this way, rather
than take a chance and burn up a
LASER had | wired something
wrong.

Another application that comes
immediately to mind is to use the

system as part of a closed-loop pro-
portional temperature controller,
where heater power is controlled by
the programmable current source,
and a temperature sensor, such as a
thermistor goes in place of the pho-
todiode. Still another application
might be in a dark room as an expo-
sure meter. NV

W

Vforward vs Current

e

—
B2 i W

~

Figure 7
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Pout vs Current
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[ )

Mitel 1A440 VCSEL

Horizontal: 2.0 majfdiv.

Honeywell SV5637-001 VCSEL #2
Laser has interesting kink @ 10 ma

Vertical: 0.2 volts{div, 200 uwfdiv.

Figure 0

Filename: 1a448a01.bmp
Mitel 1A448A Eyesafe VCSEL

Filename: honey01.bmp
Honeywell SY5637-001 VCSEL
850 nm wavelength

Measured with 602 QE BP104 PIN
Horizontal: 2.0 ma/div

Vertical: 0.2 volts{div, 200 uwjdiv
Cathode @ Case

Anode @ TAB [isolated)

0.84 um wavelength
Measurements made with BP104
Detector, 60% QE @ 840nm
Horizontal: 2.0 ma/div

Vertical: 0.2 volts/div, 50 uw/div
Cathode @ pin 3,

Case @ pin 2, Center,

Anode @ pin1, TAB

#d—'
7

AN
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dealer directory dealer directory dealer directory dealer directory dealer directory dealer directory dealer d

II’eCfory

(

2717 8. 18th St.
Birmingharn 35209

8207 Stephanie Dr
Huntsville 35802

Batteries, Batteries
3415 W. Glendale Ave, #4
Phoenix 85051

1829 E. Southem Ave.
Tempe B5282

4245 E. Bell Rd.

Scottsdale 85254

Elliott Electronic Supply
1251 8. Tyndall Ave.
Tucson 85713

The Electronic Thrift Store
12329 N.W. Grand Ave. #f
El Miroge 85375

Towet Records

JE. 9th 5t

Tempe 85281

AUSTRALIA
DonTronics

P.O. Box 595

29 Ellesmere Cres.
Tullomarine 3043
www.donfronics.com

CALIFORNIA
Ablefronics

9155 Archibald Ave. Unit E
Cucamonga 91730
Advanced Computer
Products, Inc.

1310 “B* E. Edinger Ave.
Santa Ana 92705

All Electronics

905 5. Vermont Ave.
Los Angeles 90006
14928 Oxnard St.

Van Nuys 21411

Allen’s To Go

13461 Hwy. 88
Lockeford 95237

Allfronics

2300-D Zanker Rd.

San Jose 95131

Brand Newsstand
234-1/2 N. Brand Bivd
Glendale 91203
Centerfold Internafional
716 N, Fairfax Ave,

Los Angeles 90046

Del Amo Books & News
3758 Sepulveda Bivd
Tomance %0505

Electro Mavin

2985 E. Harcourt St.
Rancho Dominguez 90221
Ford Electronics

8431 Commonwealth Ave.
Buena Park 920621
Harding Way News

113 W. Harding Way
Stockton 95204

Harold’s Newsstand
524 Geary St.

San Francisco 94102
HdB Elecironics

2860 Spring St.

Redwood City 94063
Hi-Fi Doctor

1814 E. Ball Rd

Anaheim 92805

HSC Electronic Supply
4837 Amber Ln.
Sacramento 95841

3500 Ryder 5t

Santa Clara 95051

5681 Redwood Dr.
Rohnert Park 94928

s

JK Electronics

6395 Westminster Ave,
Waestminster 92683
Laurel Park News

4346 Lourel Canyon Bivd.
Studio City 91604

Lion Electronic Labs
4948 E. Townsend Ave.
Fresno 93727

Netseller

7207 Arlington Ave. Ste. G
Riverside 92503

Op Amp Technical Books
1033 N. Sycamore Ave.
Los Angeles 90038
Panorama Electronics
8737 Van Nuys Bivd
Pancrama City 91402
Sandy’s Electronics
Supply, Inc.

20555 Soledad Cyn. Rd. #15
Santa Clarita 91351
Sav-On Electronics
13225 Harbor Bivd
Garden Grove 92643
SIERRA MADRE NEWSSTAND
55 N. Balawin Ave

Sierra Madre 21024

The Red Bam

Hwy. 299

Bieber 96009

Tower Books

211 Main 5t

Chico 95928

7840 Macy Plaza Dr.
Citrus Heights 95610

1280 E. Willow Pass Rd.
Concord 94520

630 San Antonio Rd.
Mountain View 94040
1600 Broadway
Sacramento 95818

5950 Florin Rl
Sacramento 95823

2538 Watt Ave.
Sacramento 95812

2727 El Camino Real

San Mateo 94403

Tower Magazines/News
885 Riverside Pkwy.
West Sacramento 95605
Tower Records/Video
220 N. Beach Bivd.
Anaheim 92801

2520 Durant

Berkeley 94704

212F St

Davis 95616

5703 Christie Ave.
Emeryville 24608

2052 Redwood Hwy.
Greenbroe 94904
6310 E. Pacific Coast Hwy,
Long.Baach 90803
2280 Market 5t

San Franckco 94114
3205 20th Ave.

San Francisco 94132
2525 Jones St.

San Francisco 94133
871 Blossom Hill Rd.
San Jose 95123

1205 W. Covina Pkwy.
West Covina 91790
Video Elechronics
3829 University Ave.
San Diego 92105

CANADA
Com-West Radio
Systerns Lid.

4BE. &9th Ave.
Vancouver, BC V5X 4Kk6

‘gectow dealer directory dealer directory dealer directory dealer directory deale

DEALER

DIRECTORY

Muir Communications Lid.
3214 Douglos St.

Victoria, BC VBZ 3K6
COLORADO

TH Electronics

216 Commerce Dr., Unit 2
Ft. Collins 80524

Tower Records/Video
2500 E. 1st Ave.

Denver 80206

Western Test Systems

530 Compton #C
Broomfield 80020

New Mliford 06776
Electronic Service Products
437 Washington Ave,

North Haven 06473

DELAWARE
Newark Newsstand
70 E. Main St.
Newark 19711

DISTRICT OF
COLUMBIA
Tower Records

2000 Pennsylvania Ave
Washington 20006

FLORIDA

Alfa Electronic Supply
1502 S. 5t. Rd. #7
Hollywood 33023

Al's News

8219 5.W. 124th St.
Miami 33156

Bob's News & Books
1515 5. Andrew Ave.
Fort Lauderdale 33316
Clarks Out of Town News
303 . Andrews Ave.
Fort Louderdale 33301
Mike's Electronic
Distributing Co.

1001 N.W. 52nd St.

Fort Louderdale 33309
Skycraft Parls & Surplus, Inc.
2245 W. Fairbanks
Winter Park 32789
Sunny’s At Sunset, Inc.
B260 Sunset Strip

Sunise 33322

GEORGIA

Tower Records

3400 Around Lenox Dn,
Atlanta 30326

HAWANI
SolarWorks!

525 Lotus Blossom Ln.
Ocean View 96737
Tower Records

4211 Waiaioe Ave.
Hanolulu 96816

611 Kesaumoku
Honolulu 96814

IDAHO

The Current Source
5159 Glenwood
Boise 83714

ILLINDIS

City Newsstand
4018 N. Cicero
Chicago 60641
Tower Records/Video/Books
383 W. Army Trail Rd.
Bloomingdale 60108
2301 N. Clark St. #200
Chicago 60614
1209 E. Golf Rd
Schaumburg 60173

Harbourtown Sales
108 Park 32 W. Dr,
Nobiesville 46060

KANSAS

At Home
9063 Metcalf Ave,
Overland Park 66212
Uoyd's Radio &
Elecironic, Inc,
220 W. Hamy St.
Wichita 67213

LOUISIANA
Lakeside News
3323 Sevemn Ave.
Metairie 70002

MARYLAND

Silicon Valley Electronics
2014-A Industrial Dr.
Annapolis 21401

Tower Records/Video
2566 Solomons Iskand Rd.
Annapolis 21401

1601 Rockville Pike #210
Rockville 20852

MASSACHUSETTS
Full Spectrum
Communications
244 Essex St

Salem 01970
Newsbreak, Inc.
579 G.AR. Hwy. Rl 6
Swansea 02777
Tower Records #172
360 Newbury St.
Boston 02116

MICHIGAN
Littie Professors Book Center
22174 Michigan Ave.
Dearbom 48124

MW Electronics

229 E. Michigan Ave.

Pow Paw 49079

Purchase Radio Supply, Inc.
327 E. Hoover Ave.

Ann Arbor 48104

Tower Records

1214 §, University Ave.

Ann Arbor 48104

MINNESOTA
Radio City, Inc.
2633 County Rood 1
Mounds View 55112

MISSOURI
Accurate Instruments
11201 E. 24 Hwy.
independence 64054
Electronics Exchange
8644 St. Charles Rock Rd.
St. Lous 63114

NEVADA

Amateur Elecironic Supply
1072 N, Rancho Dr,

Las Vegas 89106

Léss Buster's Elecironics
2930 N. Los Vegas Bivd.
VS1G-22

North Las Vegas 89030
Radio World

1656 Nevada Hwy.
Boulder City 89005
Tower Records/Video
4580 W. Sohara Ave.

Los Vegas 89102

6450 5. Virginia

Reno 89511

NEW JERSEY
Sys-Com

707 22nd St.

Union City 07087

JR Tech Systems
1309 Hwy. 71
Balmar 07719

NEW MEXICO
Newsland Bookstore

2112 Central S.E.
Albuquerque 87106
NEW YORK
All Phase Video
, Inc.

70 Cain Dr.
Brentwood 11717
Goldcrest

480 St. Paul St

Rochester 14605

Ham Central

3 Neptune Rd,
Poughkeepsie 12601
Hirsch Sales Corporation
219 California Dr.
Williarnsville 14221

Carle Ploce 11514
350-370 Route 110
Huntington 11746
1961 Broadway
New York 10023
383 Lafayette St.
New York 10003

Compushuft

241 Great Oaks Trl.
Wadsworth 44281
Digital One

7603 Mentor Ave.
Mentor 44060

Foolsteps
4925 Jackman Rd. Store #58
Toledo 43413
Hosfelt Electronics, Inc.
2700 Sunsat Bivd.
Staubenville 43952
Keyways, Inc,
204 S. 3rd St
Miarnisburg 45342
Leo's Book Shop
330 N. Superior St:
Toledo 43604

Inc.
1587 U.5. Routa 68 N:
Xenia 45385

OKLAHOMA

Steve's Books & Magazines
2612 S, Harvard

Tulsa 74114

OREGON

News & Smokes

2295 W, Main St.
Medford 97501

News & Smokes #8
259-C Bamett Rd.
Medford 97501

Norvac Electronics
7940 S.W. Nimbus Ave. Bidg. 8
Beaverton 97005

960 Conger
Eugene.97402

1545 N. Commercial N.E.
Salem 97303

Powell's Technical Bookstore
33 NW. Park

Portiand 97209

Taylor News & Books
133 W. Main, Ste. 102
Oklahoma City 73102
Tower Books

1307 N.E. 102nd Ave.
Portiand 97220

PENNSYLVANIA
Bedford SI. News

308 Bedford St,
Johnstown 16901

Genes Books, Inc.

King of Prussia Piaza

King of Prussia 19406

The dealers listed below carry the latest issue of Nuts & Volts, for your convenience.

Lehman Scientific
2997-F Cape Hom Rd.
Red Lion 17356

Montco Electronics &

Computers
2555 Industry Ln, Ste. D
Norristown 19403

Al
RR 1 Box 337
Hunlock Creek 18621
Tower Books
425 South St,
Philodelphia 19147
Tower Records
340 W. Dekalb Pike
King of Prussia 19406

SOUTH CAROLINA
555 Electronics
5646 Famow Rd.
Columbia 29203

TENNESSEE
Tower Books

204 W. End Ave,
Nashville 37203

TEXAS
BDL News, Inc.
809 Plerce

Houston 77002
Electronic Parfs Outlet
3753-B Fondren Rd.
Houston 77063

Mouser Elecironics
958 N. Main St.
Mansfield 76063
Tanner Electronics
1301 W. Beltiine #105
Carroliton 75006
Tower Records

2403 Guadalupe
Austin 78705
VIRGINIA
Safellite Headquarters
7920 Timberloke Rd,
Lynchburg 24502
Tower Records/Video,
4110 W. O Rd, #12124
Fairfax 22033

1601 Willow Lawn Dr.
Richmond 23230

8389 E, Leesburg Pike
Vienna 22182
WASHINGTON
A-B-C Communications, Inc.
17541 15th Ave. NE.
Seattie 98155

Bohica

2142nd St

Morton 98356
Cody Books Ltd.
1125 Fir Ave,

Blaine 98230
Service Request
3304 W. Rowan Ave.
Spokane 99205

Supertronix

18650 68th Ave. S.

Kent 98032

Tower Books

10635 N.E, 8th St.

Bellevue 98004

20 Mercer St,

Seattie 98109
WISCONSIN
Arnateur Elecfronic
Supply, Inc.

5710 W, Good Hope Rd.
Milwaukes 53223
Greenfield News & Hobby
6815 W. Layton Ave.
Greenfield 53220
Cudahy News & Hobby Chr.
4758 Pockord Ave.
Cudahy 53110

January 1999/ Nuts & Volts Magazine




- |

received lots of feedback
and excellent suggestions
from my previous graphic
LCD display articles. | also
heard from lots of curiosity
seekers with good questions
about LCD screens. | was very
surprised to find that many of
you wanted smaller graphic
LCD screens, not larger. If any-
thing, | would have thought you
would have all wanted larger
screens so you could display
more information ... Instead,
most of you preferred smaller
screens to fit in your car, or as
a discreet wall display in your
house, or even in small-cus-
tomized electronics project
cases. And, after many phone
conversations with several of
my readers, | realized that the
screens that | provided were
simply too large for some appli-
cations.

So, | went back to the
drawing board to see how |
could adapt the LCD Animator
128 to use smaller screens.
While this was theoretically
possible, | had never really
tried to do it until two days
before this article was due for
publication. So, | have not had
time to change the LCD
Animator 128 Setup program

\‘\0\: RS-232 Network Control Methods and Applications

Three Convenient Sizes of LCD Displays Offer Complete
Display Solutions for Most Enbedded and PC Applications

(included with the controller)
to support these smaller
screens. But, | went ahead
and wrote a few Visual Basic
5 drivers that would get the
job done.

This month, | will intro-
duce two other displays for
the LCD Animator 128. The
smallest is 128x64, and the
larger is 256x64. Both offer
excellent image quality and
one of these screens should

e FIGURE 2
B-&

N Modules
-« LCDA128 (LCDA128.bas)

fit your display requirements

RS-232 Dats Output

Data Ground

océooeonbdpoDOOO
copoooo0o¥OoDDDO

Solder Side of DE-25 Fernale.

To More LCD Animator I28s
or Other NCD Devices.

and budget.
So this month, | am

LCD screens from Visual Basic 5, and | am

ter Gontrolled World

controller. This month’s application
will demonstrate how to drive three
LCD Animator 128 controllers from a
single serial port, each with a differ-
ent size display attached, with each
screen showing different images and
text.

The RS-232 network typically
allows you to control 16 NCD
devices from a single RS-232 serial
port on your computer. But since
graphic LCD displays require more
network resources, you can only
have eight different (or same) graph-

going to show you how to use these different § going to take the opportunity to demonstrate ic LCD displays attached to a single RS-232
the RS-232 networking feature built into the serial port. You only need two wires to con-
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"= Project] - Form1 (Code)

Frivate Sub Form_Loadi)

Forml.Visible = True ‘Show Image on the PC's Screen
HSComml.Sectings = "19200, n, 8, 1" 'Setup Serial Porc
MS5Comnl.ComuPore = 2 ‘Select Comm2 of the Serial Port
ESComml.PortOpen = Trus ‘Open the Serial Port

*Initialize LCD Animator 128 with a 128x64 Screen Attached to Device O
LCDAL2S8. Setup_128x64 O

‘Initialize LCD Animator 128 with & 256x64 Screen Attached to Device 1
LCDA128.Setup_256x64 1

‘Initislize LCD Animator 128 with a 256x128 Screen Attached to Device 2 |
LCDAL28. Setup_256x128_Wich 64 Frames Graphics Text 2

‘Clear o 12864 LCD Actached to Davice
'Clear & 256x64 LCD Attached to Device 1
‘Clear a 256x128 LCD Attached to Device 2

LCDAL28. CLRTXT_L26x64 0
LCDAL28. CLRTXT_256x64 1
LCDAL28.CLRTXT_256x128 2

FIGURE 4

‘Load a Test Image for a 128xE4 LCD
Picturel.PFicture = LoedPicture{App.Path + "/TestPics/EG22Z01.BNF")
LCDAL28. SendPMicture l28x64 O ‘Send Image to Device O

'Load a Test Image for a 258x64 LLD
Picturel.Picture = LoadPicture (App.Path + "/TescPics/EG2A0L.BNF")
LCDAL28. SendPicture_256x64 1 ‘Send Image to Device 1

=10 X

‘Load a Test Image for a 256x128 LCD
Picturel.Picture = LoadPicture (App.Path + “/TescPics/EG440L.BNP")
LCDAL28. SendPicture 256x128 2 ‘Send Image To Device 2

FIGURE 3

trol all eight LCD screens. One wire provides
data to all eight devices, and the other wire

provides a ground. mand characters are used

Three address jumpers identify each to turn on/off the backlight FIGURE 5
board: J1, J2, and J3. When the LCD of the LCD display and are . v
Animator 128 boards are first powered up, responsible for feeding
these three jumpers are read to determine important cursor position-
what range of ASCII characters the LCD ing and setup commands
Animator 128 will listen to. to the LCD screen.

When set to address 0 (all jumpers
removed), the LCD Animator responds to
ASCII characters 0 to 15 for data communi-

ASCII data characters are used to dis-

The Compu
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play images and text on
the screen. ASCIl com-

‘g RR\VWI Display

Controller3|

As a Visual Basic pro-

grammer, you can use my
pre-canned routines to

In previous months, | have shown how to
connect the LCD Animator to the seri-
al port of your computer and have dis-
cussed power requirements and all
the technical information required to
make the controller work. | will not
repeat this information in this article,
but it can all be found in the user’s
manual included with the LCD
Animator 128.

Figure 1 shows how three LCD
Animator 128s can be connected to a
single serial port. Data lines are sim-
ply run to each of the three con-
trollers. Note that jumpers must be set
on each controller to identify its loca-
tion on the network. The 14-pin LCD
interface is standard, and can be used
to connect to most Epson graphic dis-

cations, and ASCII characters 128 to 143 for § control these displays. You
command communications. A complete table § will never have to know
of ASCII characters (shown below) identifies too much about how the
how ASCIl characters are used to control LCD screens work, just
eight LCD Animator 128 boards. how the software works
and how to use my pro-
ASCIl grams to control these dis-
Device ASCII Data Command plays. Once you are com-
Address Characters Characters fortable with using my pro-
0 0-15 128-143 grams, you can dissect my
i) 16-31 144-159 control routines to find out
2 32-47 160-175 how they work, and proba-
3 48-63 176-191 bly write better ones for
4 64-79 192-207 your own custom appli- g
5 80-95 208-223 cations. FIGURE 6
6 96-111 224-239 plays up to 256x128.
7 112-127 240-255 Getting Started Visual Basic 5 will again be used to con-

trol these LCD screens. Send me an E-Mail
and | will provide the necessary files for this
article in ZIP format. Ask for CCWJAN99.ZIP.
You can start by loading my example pro-

| want you to pay particular attention to
the LCDA128 module shown in Figure 2.
This module contains all of the basic subrou-
tines required to drive all three displays from
only a few lines of code. | have written rou-
tines to load images, clear graphics and text,
and position text on the screen. All of which
will be demonstrated in the coming sections.

Figure 3 is where all the magic happens.
First, the MSComm control is used to set the
serial port for RS-232 communications. On
my system, Comm 2 is used for the RS-232
serial port. Once the port and baud rate are
set, the port is opened.

The first three subroutine calls set each

Gontrolled World




of the three LCD Animator 128
controllers for graphics and text
mode. Since a different size LCD

" Project] - Form1 {Code)

written, | load a background
image into the “PictureBox.” |

again use the “SendPicture” sub-

screen is attached to each con- PEsMee Jub SxauhioBencivariure () routine to send the picture to

troller, a different setup subroutine
is required to tell each controller
what type of screen is attached.

Device numbers 0 to 2 are
used to identify each of the three
controllers. Device 0 has a
128x64 LCD screen attached, so
anytime you want to talk to device
0, you should use a subroutine
written specifically for this size of
display. | haven't written too many
subroutines for these different
size screens just yet, but there
are certainly enough to cover the
lion's share of graphics and text
manipulation.

LCDALZS. CLRTXT_l28x64 0 ‘Clear the Text Screen on Device 0 mvica D_'
DAL T 14 8 3. 3s ovioe b to Shibor Stabe e a0

3 € e - ce 0 is o | -
LCDAL28. Text_128w64 0, 3, 5, "LCD Display.” overlay text with graphtcslan the
LCDAL2S. Text_126x64 0, 3, 6, "Overley Text  and Graphics.” 256x64 LCD screen. Again,
Load Backgriund Ficouce device 1 is used to identify the
Ficturel.Ficture = LoadPicture(App.Path + “/TestPics/EG2201b.BNP") s &
LCDAL2S. SendPicture 128x64 0  'Send Background Picture to Device 0 LCD Animator with a 256x64

LCD ched. 256

LCDALZS. CLRTXT_256x64 1 ‘Cleax the Text Screen on Dewice 1 C aﬂa}. 1-he x128 a
‘rice Text To Device 1 Begimning in Columm 15 screen aso suppoqs gfa.ph'cs
LCDAL28. Text,_256x64 1, 1S, 2. "Device 1 Also” and text overlays. Figures 8 and
LCDALZE. Text_256x64 1, 15, 3, "Supports Graphica™ 9 demonstrate the appearance
LCDAL28. Text_256x64 1, 1S, 4, "end Text Overleys.” ;
Loaa Fa-:‘:::';\md Meoure b i Of MO L-CD Screens used ln
Picturel.Picture = LoadPictuce(App.Path + "/TescPics/EG2401b. BEP~) graphics/text overlay mode.

LCDAL28. SendPicture 256x64 1 'Send Background Picture to Device 1

Technical Notes

The LCD Animator 128 set

Once the three LCD
Animators are told what size dis-

to Device 0 is shown control-

play is attached to each con-
troller, | send commands to clear
the text screen on each of the
three controllers. Keep in mind,
this ONLY clears the text layers,
it does NOT affect the graphic
layers. Again, three separate
clear text (CLRTXT) subroutines
are called. Each is optimized for
a different size LCD screen.
Now for the fun part. | used
a Picture Box in my application
so | could see what images are
being loaded on my PC screen. |
use a different “SendPicture”
subroutine for each of three
sizes of LCD screens. Once a
test image is loaded, | simply
call the appropriate subroutine

ling an Epson EG2201 128x64
Graphic LCD Display. The con-
troller is configured for 16x8
text with graphics and can
store 128 different text and
graphic images. Model shown
is a reflective display.

The LCD Animator 128 set
to Device 1 is shown control-
ling an Epson EG2401 256x64
Graphic LCD Display. The con-
troller is configured for 32x8
text with graphics and can
store 128 different text and
graphic images. Model shown
has an emerald green EL
backlight.

The LCD Animator 128 set
to Device 2 is shown control-

to dump the image from the

“PictureBox” to the LCD display. Figures 4, 5,

and 6 show the source image that is to be
loaded. Figure 1 shows how each of the
three images looks once loaded onto the
LCD screen.

Graphics and Text Overlays

As | mentioned before, graphics and text
can be overlaid independently on a single
screen. You can change the image without
affecting the text. Likewise, you can change
the text without affecting the image. Figure 7
shows how to send text and graphics to

: ling an Epson EG4401
each of these layers on two of the LCD The controller is configured for

screens. 32x16 text with graphics and
The 128x64 LCD is the first display to can store 64 different text and graphic
show an overlay. | begin the subroutine by images. Model shown has a white EL back-
clearing the text layer. | then use the light.
Text_128x64 subroutine to write text to the Some displays made by other manufac-
screen. The first parameter is 0, once again turers will work with the LCD Animator 128.
indicating we are speaking to device 0, Additional information for interface will be
which has a 128x64 LCD screen attached. | available when the LCD Animator X is com-
use 3, 2, “Device 0 is a" to move the cursor plete.
to column 3, line 2, and write the quoted text Thanks again for reading this month's
to the display. The 3, 2 set the cursor start “Computer-Controlled World.” As usual, feel
position; as text is written to the screen, the free to E-Mail, call, or write with your ques-

cursor is automatically indexed. Once text is tions and comments. NV
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OLD COLONY

Sound Labbratory

| Equipment
and more ..,

1999 OLD COLONY SOUND
LABORATORY CATALOG

Aludio Amateur Corp. announces
he 1999 edition of the Old
Colony Sound Laboratory has been
printed and is ready to mail to over

NYE 330C KEY

Morse Express announces a new

straight key from Wm. M. Nye
Company — it's Nye's first new prod-
uct since the late 1970s.

The Model 330C is a deluxe ver-
sion of Nye’s classic Master Key,
with a highly polished chrome base,
nickel-plated hardware, and Navy
Knob.

The hardware is selected b
hand and each 330C is carefully
inspected before packing to ensure
a flawless finish.

Model 330C has gold-plated
hard silver contacts which are elec-
trically isolated from the rest of the

X3

IiC LCD DISPLAY MODULES

A?:anced Graphic Systems announces the
lease of its two newest products, IIC LCD
Displra\g Modules.

e IIC inter-controller communication
bus has long provided accurate, rapid commu-
nication between microcontrollers along with a
variety of peripheral devices.

Now, added to that list of devices is the
AGS ILCD1 and ILCD2 liquid crystal display
modules. The ILCD1 is a single line by 16
supertwist LCD module with large display char-
acters. The ILCD2 is a back-lit, two line by 16
supertwist LCD module with standard display
characters.

Both units include all the necessary micro-
controller support hardware on board. External
connections realuim a nominal supply vollaﬁe
of 5 VDC, and the interface to the 1IC bus, the
SDA and SCL signals (external pull-up resistors

I_- N
1

yere — 1 S g

40,000 DIY audio enthusiasts worid- §ii CAPANALYZER 88A
he CapAnalyzer 88A has
improved test probes for
4y testing both radial and all
types of surface-mounted
caps with just one hand.

wide. This year's catalog features [
books on allyaspects of audio, soft- J& "'
ware, PC boards, test CDs, and M
equipment and vendor sources for all i
areas of audio construction and mod- |
ification. b

This year's catalog contains a &
number of new products including
test equipment form  TES @ .
Corporation, new books on a variety | 18
of subjects in audio and electronics
and an updated software version of &8
SoundEasy for loudspeaker design
and placement.

also features a new index whic
includes authors, enhancing the cata-
log’s use as a reference for audio
books.

For more information, contact:

AUDIO AMATEUR CORP.

1-888-924-9465 or 603.924-9464 | 25 the three-color chart on the front panel that allows comparison of

ESR

E-MAIL: custserv@audioxpress.com tery

WEB: www.audioXpress.com

key, and is supplied complete with k3

cord and 1/4” phone plug. g
Unlike any other Nye or Speed- §

X key, each 330C has a serial num-

ber siamped in the base.

Nye's Model 330C is griced at
$139.95 and is covered by Nye's
standard two-year warranty.

For more information, contact:

MORSE EXPRESS
3140 S. PEORIA ST., #K-156
DEPT. NV

AURORA, CO 80014-3155

.

303-752-3382 FAX: 303-745-6792 '_‘ ’ﬂ“echnicians looking for a better way to find that elusive shorted or &
! leaky component now have a new improved LeakSeeker 82B that

1-800-752-3382

E-MAIL: hq@MorseX.com \

e Can

WEB: www.MorseX.com R4 Simply touch LeakSeeker’s probe to pads along the trace that you sus-
N pect a short or leaky component is; the pad where the beep is highest
ba 5 A 1 is the lowest resistance and therefore is the bad component.

are required).
They both utilize
the standard seven-bit
addressing  scheme,
can communicate at
the 100Kbit/s transfer
rate or the fast-mode
rate of 400Kbit/s, and
the internal module
address can be pro-
grammed to reside at
up to nine different
locations making it pos-
sible to use several dis-
plays on one bus.

Both modules automatically clear the
internal display memory queue after each write

cle so that the user need only send valid dis-

play data without the need for clearing previ-
ously displayed characters from the display,
thus keeping programming overhead at a min-
imum.

Both devices measure approximately 1.5"

x 3.25" so that use of standard 1x16 or 2x16 |

LCD mounti% locations is still made possible.
Both modules are currently available and
can be purchased for $55.00 in single quanti-
ties to $35.00 in 100+ quantities.
For more information, contact:

ADVANCED GRAPHIC SYSTEMS
4055 GRASS VALLEY HWY., #103, DEPT. NV
AUBURN, CA 95602
530-887-1619 FAX: 530-887-0107
WEB: www.ags-gv.com

set-alert now adjustable up
to 500 ohms, allows check-

$4 now tantalum caps.

been added for super-fast

ESRjonlly tgs}in : witPDth
i origina ischarge,

The 1999 edition of the catalo test/ESR test mode still

available for super-accurate

good-fair-bad testing,

® know the ESR reading without having to read the 20-segment LED dis-
t] play. Battery life is also improved.

is also available for all-day power at the bench.

b M A,

A higher DCR range

both electrolytic and

A QuickESR test has

Also new is one-to-five beep multitone that allows a technician to
All of the original CapAnalyzer 88's desirable features remain, such
to capacity, the expanded scale display, and the portability of bat-

operation to repair big screens in the field in minutes. An adapter

LEAKSEEKER 828

ELECTRONIC DENIGN SPECIALISTS LeakSeeker A28

O o
Pell Lo

[ ®
CLOSER =
wea

turn hours of endless searching into seconds of satisfaction.

Touch pads in one direction then the other, and LeakSeeker
will beep higher or lower, and light the LED scale to show you if
you are getting closer or further from the leaky part.

LeakSeeker 82B will automatically recalibrate itself as you
make progress, or switch to manual and probe a small dense
area where a bad part only a quarter of an inch away from a
good part can be found.

LeakSeeker 828 will locate not only shorted components,
but even leaky components that can be as high as 150 ohms. It
can even find active shorts that only show up when the unit is
turned on!

There is also a three-wire test mode to locate high-resis-
tance shorts and thermally defective components. This is one
very ?ecial piece of test gear that no productive technician
should be without. It comes with a very complete manual and
gold-plated test leads.

or more information, contact:

ELECTRONIC DESIGN SPECIALISTS, INC,
4647 APPALACHIAN ST., DEPT. NV
BOCA RATON, FL 33428
561-487-6103
WEB: http://www.eds-inc.com/

Showcase your New Products here! Send all
press releases or information/photos to:
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PICWISER propammgs

Rt 7 ¢ : s

‘

he PICWISER from Embedded Micro Software (EMICROS) is a low-

cost development system for learning microcontrollers, rapid proto-
§ typing, or as a PIC programmer. The integrated programmer allows pro-
¥ ﬁrams to be downloaded from the PC parallel port into the PIC16F84

ash microcontroller and executed with the flip of a switch.

The PICWISER comes assembled and tested, complete with interface
cable, solderless breadboard, prototyping wire, programming software,

power supply, and manual.
) For more information, contact:

EMICROS — EMBEDDED MICRO SOFTWARE
25759 RIDGEWOOD DR., DEPT. NV
FARMINGTON HILLS, MI 48336
248-477-6639
b E-MAIL: picwiser@emicros.com WEB: www.emicros.com

‘rl., 2 .-‘ ¥ .4 F p o . 3 L
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newproducts@nutsvolts.com
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- MCM ELECTRONICS
: CATALOG 42A

't r"-'
7

announces the

ber 42!
This latest catalog
features more than

including project acces-
connectors, test equip-

home audio products,
along with thousands of
original OEM TV/VCR

been lowered on prod-
ucts throughout the cat-
alog and customers will
find special values in all
sections.

For more informa-
tion, contact:

MCM ELECTRONICS

650 CONGRESS PARK DR., DEPT. NV
CENTERVILLE, OH 45459-4072
1-800-543-4330

WEB: www.mcmelectronics.com

3,000 new products §

Iy

CM Electronics |

as
1
L]
\

introduction of their |
newest catalog — num- |

= ik . ?._)"'
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ADONIS AM-7500E DESKTOP MICROPHONE

donis USA introduces the AM-7500E

amplified desktop microphone with a
four-band graphic equalizer and three-stage
speech compressor for use with amateur,
and other two-way radios.

The AM-7500E four-band graphic
equalizer provides tone control over your
transmitted voice — while the speech com-
pressor and audio amplifier allow control
over the strength and consistency of your
transmitted audio.

Other features include: a highly-sensi-
tive electret microphone element; an output
level control; both momentary and locking
push-to-talk switches; up and down fre- §
quency controls; a VU meter; a battery level
tester; and an alarm that warns if the AM-
7500E has accidentally been left in transmit

(this function can be turned off).
The AM-7500E is constructed of an anodized aluminum body and has a flexible
e metal gooseneck microphone. The microphone is powered by either four AA batter-
ies, an optional DC power adapter (model PS-6A), or can be powered directly by
some two-way radios.

The AM-7500E uses Adonis adapter cables (available separately) to connect to
your transceiver, which makes switching between radios a ‘solder-less’ experience.
The AM-7500E retails for $269.95 and has a full one-year warranty.

OPERATE TWO TRANSCEIVERS WITH
ONE DESKTOP MICROPHONE

donis USA introduces the AM-708E
amplified desktop microphone with
two transceiver outputs and a variable
speech compressor for use with amateur,
commercial, and other two-way radios.

The AM-708E has two microphone
outputs for operating two different trans-
ceivers with one microphone. A two-posi-
tion switch on the AM-708E allows the
user to select and operate either transceiv-
er. A speech compressor with a high, low,
and a variable manual setting allows pre-
cise control over compression levels.
' The AM-708E is constructed of an
anodized aluminum bodg and has a flexible metal gooseneck microphone. The
L microphone is powered by either two AA batteries, an optional DC power adapter
(model PS-3), or can be powered directly bg some two-way radios.

The AM-708E uses Adonis adapter cables (available separately) to connect to
your transceivers.

The AM-708E retails for $219.95 and has a full one-year warranty.
For more information, contact:

-
il

ADONIS USA
P.O. BOX 1124
ISSAQUAH, WA 98027
425-558-9592 FAX: 425-558-9704
E-MAIL: info@rflimited.com WEB: http://www.rflimited.com

VIBROPLEX® SQUARE RACERS  approximately 20 wpm on low side and
50+ wpm on high side. Given these high

a ‘ q.&}ﬂbroplex has New Square Racers! A standards of speed, lots of hams stru%ge
as

repair parts. Prices have §

! : % base which anc
sories, semiconductors, [

%

ment, computer and [&

N ¥ departure from our traditional Brass to use the traditional ‘Bug. Vibroplex
& Racer, these keﬁs have a heavy solid- steel now introduced the ‘Bug Tamer' just for
‘ i ors the kt_ay in the operat- that reason. Now, anyone can use a ‘Bug’
ing position. The same unique Racer mag- The ‘Tamer' extends the pendulum
netic design is used on these New Racer and makes a dramatic reduction in the
models, NO springs! Bug's speed range with the use of your
; Each key has the famous Vibroplex existing speed weight(s). Your Bug’s speed
b brass logo plate with a unique serial num- can be adjusted down to 10-12 wpm or
ber pinned to the top of each base with possibly slower.
stainless steel pins. Bug tamers include the extension arm,
Available In two models: The deluxe nylon, and stainless steel set screws with
version has a highly polished decorative Allen wrench to attach it to the pendulum
chrome base with bright chrome top parts,  of your Bug.
with red finger pieces and retails for Two versions are available: Chrome
$134.95. The standard version is a neat version ($24.95) and Brass version
black textured base with decorative ($20.00).
chrome top parts, with black finger pieces For more information, contact:
and retails for $109.95.

_ THE VIBROPLEX® CO., INC.
VIBROPLEX® ‘BUG TAMER’ 11 MIDTOWN PARK E., DEPT. NV
MOBILE, AL 36606-4141
A nyone who owns a Vibroplex original 334-478-8873 FAX: 334-476-0465
*\'Bug’ knows that the speed range is 1-800-840-8873

.
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Opto Hits The

Spot

SCOUT

*10MHz - 1.4GHz
+Stores 400 frequencies in memory
*Reaction Tune the ICOM

R7000, R7100, R8500, R9000, R10,

AOR 8000, AOR 8200, and Opto R11
+10 digit LCD with signal strength bar-
graph

*Vibrator and beeper alert mode

SAVE
$100

$349

DB32 Antenna Sold Separately ($29)

w?Y

Computer Not Included

=High speed Iriple conversion GRE receiver

«Track Motorola 400, 500, 800, and 900MHz systems

*Decade CTCSS, DCS, LTR, DTMF, and Motorola talk group 10s
«Scan trunked and conventional frequencies simultaneously
*Reaction Tune with Scout Frequency Recorder

«Software Controlled volume & squelch for remote control operation

OPTOTRAKKER

*Decodes CTCSS, DCS, LTR,
Motorola Type | and |, and DTMF
*Scan multiple trunked systems
at the same time under comput-
er control
#All trunked frequency bands sup-
ported, including 400MHz,

500MHz, BOOMHz and 900MHz

Built-in Data Slicer Circuit
*Pass through technology requires only

one com port
Includes

" $299 mx

Receivers supported under computer corrol:

lcom R7000, A7100, RAB500, R9000 and A10, AOR ARS0O0D,
AR3000A, AR5000, and Pro 2005/6 with 0S456/0SLite, Pro
2035/42 with 0S535

R11

«30MHz - 2GHz wide band
receiver (Cellular Blocked)
*Built-in speaker for instant

audio demodulation
*LED frequency range indi-
cation display
*Reaction Tune with Scout
*Capture 5 watt UHF signal
from 500 feet
*1000 frequency lockout

$299

TA100S Antenna Included

XPLORER

*30MHz - 2GHz (Cellular Blocked)
«Two line LCD frequency display
*Decode CTCSS, DCS, and
DTMF
=500 memories
+1000 frequency lockout
*Built-in PC interface

*Capture 5 watt UHF signal from

800 feet

$799

TA100S Antenna Included

Special Prices are
for a Limited Time Only!!

COUNTERS

Handheld frequency counters, all
incorporating patented Digital
Filter and Digital Auto Capture.
All counters come with initial
accuracy of +/- 1ppm. High
impedance amplifiers standard
on M1 and 3000APIlus. Call for
additional features on all three
counters.

SAVE
$100

M1
cus $149 e
$50 on the
M1 $199 5% S0oon.

3000A+ $299

*Store & Scan, download up to 28 different frequencies or one taik
Antennas Sold Separately

group ID for scanning without computer control

«Supplied with the all new Trakkstar software

*Trunk Track LTR systems

*Scans conventional frequencies from 25-250, 760-823.995,
849.005-868.995, 894.005-1300MHz (Cellular frequencies blocked)

OPTOSCAN

*Computer control scan-
ning interface board for
the popular

RadioShack Pro
2005/6 (OSLite) and
Pro 2035/42{0S535)
*Decode CTCSS, DCS,
and DTMF with 0S535
only

Micro
Counter

Micro
DTMF

TECHTOYZ

Micro Test equipment in
pager style cases
featuring a 2000 char-
acter DTMF decoder,
a Frequency Counter
with three memory
hold, and an RF
Detector with setable
threshold alarm.

*Supported by popular third Micro
party software ?F o gonct )
s Detector MicroCounter ’Sgg
AVE .
Purchase all &> O
$175 = s e 590
~0)C $299 4 A
S456the' 2399 Save $48 MicroRF De ) %’hdg

TMC100 Antenna Sold Separately ($9)

FACTORY DIRECT ORDER LINE 800-327-5912

Made in the

J.S.

www.optoelectronics.com

1999/Nuts & Vo

Pale ol auslal L a st
Wi IVWkRLI NWIYIWYD

5821 NLE. ldth A

Fax: (Y. voploelectronics.com

ar obligation

Write in 81 on Reader Service Card.




FIVE INDIVIDUAL _
CONTROLLERS &S
FOR FULL PERFORMANCE.

HIGH PERFORMANCE = ¥
INTEL EMBEDDED
RISC PROCESSOR

COPIES EVERYTHING:
PARTITIONS, 0./5, ----ee
PROGRAMS - THE WORKS!

. SURFACE ANALYZER FOR

~ COMPLETE SYSTEM - NO
PC CONNECTION REQUIRED.

COPY HARD DRIVES

INSTANTLY!

“THE FASTEST WAY WE'VE FOUND TO MASS PRODUCE SYSTEMS.” ANDY HSU, GENESIS TECHNOLOGY

FOUR DRIVE DUPLICATOR

Copy entire hard drives with ease.

Drive duplicators are an essential
tool for dealers and system builders.
Why spend hours installing and

formatting drives when you can

clone four at once? This high speed,

stand-alone IDE copier is easy to
use and t()[il”h\' Scll"cuntaincd<

Set up any IDE or Ultra-DMA

drive with all your original software.

Connect blank drives and press

”C()p‘\'”. You'll comp]ett’h' (‘]up]i(:ale

BUY MANUFACTURER DIRECT:

408 330-5543

four drives faster and more
accurately than you can copy just
one on a PC!

Notebook and desktop drives
are supported. Five separate ports
let you copy drives at full speed
without changing jumpers. Other
f.'(')PiL'rS S[UV\’ (’0“’n “'lth two or more
drives attached. This true parallel
transfer duplicator runs at full speed
regar(”ess of the number of drives

attached. The built-in surface

verification scans drives for
perfect data integrity.

Call now and get the duplicator
L‘I’l()b‘t‘n ﬂnd prrﬂ\’ed b.\' CompUlCl‘
Sciences, IBM, and Maxtor.

R

CORPORATE SYSTEMS CENTER
3310 WOODWARD AVE, SANTA CLARA, CA 95054
WWW.CORPSYS.COM

This product is sold and intended for legitimate in-house duplication purposes only.

Copyright laws must be observed.

Write in 86 on Reader Service Card.
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In fact, the BS25X-Ic runs 2.5 times faster
~ than the BS2-IC! With a 16K Byte EEPROM
storing up to 4,000 lines of PBASIC code,
the BS2SX-IC is an ideal solution for BASIC

Stamp customers who have been limited

by speed, program size, and RAM.
Documentation is available at our website.

Price is $59 quantity one (1) and it's available
today. Interpreter chip OEM format will be
available early 1999.

SCENIX

.« SX2sAC/ss

— — e

- —

—

CE -_,;__;muu,_ﬂj |

BS25X-IC
Microcontroller Microchip PIC 16C57 ~ Scenix Semiconductor SX28AC/SS
Program Execution Speed 4,000 instructions/sec. 10,000 instructions/sec.
Processor Speed 20 Mhz 50 Mhz
Program Memory Size 2k Bytes 8 programs x 2k Bytes ea. (16K Bytes)
RAM Size 32 Bytes 32 Bytes
Scratch Pad RAM N/A 63 Bytes
Current @5Y 8ma Run/100pa Sleep 60ma RuanﬂOpk Sleep
Source/Sink Current.per /0 20mA[25mA 30 mA/30mA

To order call 916.624.8333
For more information please visit our
wehsite at http://www.parallaxinc.com

istered trademarks of Parallax, Inc.
ductor, Inc.

Write in 194 on Reader Service Card.
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