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PROFESSIONAL DISK DUPLICATION

CLONE, TEST OR REPAIR ANY
HARD DRIVE __co. g

* SUPPORTS IDE, SCSI, SCA & NOTEBOOK DRIVES
* COPIES AND SERVICES HARD DRIVES

* PRINTS TEST REPORTS ON YOUR PRINTER

* DATA RECOVERY MODE BUILT-IN

Copy entire hard drives with this pro service station. Set up any SCSI or IDE
drive with your original software. Attach a blank drive and press start. Make
copies quickly and easily.

Use the built-in drive service system to make used drives run like new!
Eliminate defective sectors, and restore hard drives to error-free condition with
the factory re-mapping system. Test hard drives for top reliability using the built-
in test feature. Print analysis reports on any standard parallel printer. Get the
technology used by drive repair services. Call today!

25GB MP3 PLAYER

after I'I'Ill“-i}l i'elmi‘e

PLAYS OVER 10,000 SONGS FROM HARD DISK!
PLAYS STANDARD AUDIO AND MP3 CDs AND CD-R
DOWNLOADS MP3 FROM CD-R TO HARD DRIVE
POWER AMPLIFIER DRIVES SPEAKERS DIRECTLY

MP3 is here! Get high performance digital sound and store over 15,000 songs
on hard disk. Download over 300 songs from a single CD!

Grab new music from the net. Use your PC to create custom MP3 CDs with just
the songs you like. Load them to the internal hard drive for realistic, 3-D theater
sound. Patented digital signal processing gives you crystal clear sound. No PC
connection is required. Connect any stereo system, or directly power external
speakers. Get digital sound and room-filling bass.

The hard drive organizes your music in folders. ID-3 tags display the title,
album, and artist on a large LCD. Use the jukebox feature for an entire evening
of great music. Play songs randomly or in sequence from the internal hard drive.
Unlike CD changers, the AV certified 25 GB hard drive won't wear out, even
under continuous use. Call now and try your MP3 player tomorrow!

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

408 330-5524

COPY ANY CD NOW
NO PC REQUIRED

* MULTI-FORMAT DUPLICATION - FAST AND EASY!

* DUAL 8X DRIVES MAKE TWO COPIES AT ONCE
INTERNAL 25GB HARD DRIVE STORES IMAGES

* PRO AUDIO MODEL HAS SP/DIFF AND ANALOG 1/0

Instantly copy music and CD-ROM compact discs. Make backup copies of your
favorite music and software on rugged, permanent CDs. Produce discs quickly
and economically. Make custom audio CDs with just the songs you like.

Use our dual drive units to copy two CDs simultaneously, or choose the Pro
Audio modelto make crystal clear music CDs from any analog or digital source
Dupe-It copiers are totally self-contained. No additional software or hardware is
required. Call today for more information!

MULTI DRIVE IDE DUPLICATORS

rFonm

COPIES EVERYTHING, PARTITIONS, O/S, THE WORKS!

BOTH STANDARD AND ULTRA, FOUR AND SEVEN DRIVE MODELS ARE
AVAILABLE NOW!

THE ULTIMATE HIGH SPEED PRODUCTION TOOL FOR SYSTEM BUILDERS
AND CORPORATE MIS

Copy entire hard drives with ease. Multi-drive duplicators are an essential tool
for dealers and system builders. Why spend hours installing and formatting
drives when you can dupe them instantly? Work like the pros. Get your own
multi-drive, stand-alone duplicators today. CSC offers a complete line of four and
seven drive copiers in both standard and ultra versions. Ultra models transfer
data faster than any hard drive! Rates of over 1GB per minute are supported.

Set up any IDE drive with all your original software. Attach blank target drives,
and press “start”. It's that easy! You can duplicate four drives in less time than it
takes to copy one on a fast PC! Your duplicate drives will be identical, bit-for-bit
perfect copies, with all the files, partitions, and information on the original drive.
Building systems is tough enough. Why spend hours installing software? Save
time. Save money. Call today and let us Fed-X your duplicator for a risk-free
evaluation!

Over 80% of the Fortune 500 depend on CSC products. Shouldn't you? Call today. Most orders ship within 24 hours! Call now for more information and a free price
comparison guide. Quantity discounts are available for dealers and system builders. Copyright laws must be observed when duplicating CDs and hard drives. © 2000 CSC

Write in 90 on Reader Service Card.



Serving
Silicon Valley
since 1964!

IEEIectromc.

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!

Lucent 56K Modem!

# Digitan Systems - Model DS560-548

4 56K, V.90, for Windows 95/98

+ New, OEM pack

# 90-day warranty

# Lucent chip set. PCl bus

4 Can modem prices get any lower?

# Drivers available at: http://www,digitan.com

HSC# 18179 $19.95

License-Free
Two-Way Radio!

# Fanon “Courier KF-310, factory-new in box!

L ] Stay in touch at the park, in the mall or on the road!
Transmits up to two-mile range without a license
Full-power (.5W) with extras not tound on others!
LCD backlit display for use day or night
Uses new "Family Radio Service band .- all 14

channels, plus 38 .channel CTCSS encode-decode
VOX or Push-to-talk, w/3-type call tone
Auto "power save” mode, auto-squelch
Monitor button, speaker/mic jack. wrist strap
Uses four "AAA" batteries (not included)

# Perfect for camping, sports, road trips, work...more!

Tiny Color CCD Camera!

# Camera.on-a-board measures 1.87" x 1.3, 1" thick!

# Has glass micra-lens element, not pinhole lens

% DSP on board for auto white-balance, shutter

# Standard NTSC composite video output

# 350 lines horiz. resolution, good low-light sensitivity

# Uses 4 .5VDC, only 150 mA! Three AA halteries
would power it for over six hours!

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

$49.95/ea
$89.95

HSC#18198
...or Get TWO for

HSC#18209

Multimeter Specials! Miscellaneous Goodies!

MMX Motherboard Special!

# High quality DF| brand motherboard, mode! PSBTX/L, AT form-

factor
# Intel B2430TX PClset” chipset

# For Pentium MMX 166,200/ 233 MHz processors (Socket 7)

# Alsosupports awide range of Cyrix, AMD & DT CPUs, up to 300 MHz!

(Note: CPU notincluded)

# BMB to 256MB of memory capacity, two DIMM and four SIMM sockets
#DIMM sockets use x64 EDO(60/70ns). fast-page mode (60/70ns), or

SDRAM(10/12/13ns), 3.3V

# 72-pin SIMM sockets use EDO or fasl-pagemode, 60/70ns, x32 DRAM
# Level 2 cache memory, 512KB pipeline burst, directmap write-back

#Four PClslots, three
# 2.810,1-PI10, Floppycontroller, Dual IDE contraller
# PS/2 mouse port, PS/2 or AT keyboard part

16-bitiSAslots

# IrDAInterface, header for external USB, Award BIOS (Flash EPROM)
# AT power connector, port connectors/cable, manual, update disk

# New in box, with manual, 90-daywarranty

HSC# 18169
Keyboards for any hand!

# Stylish SEGA unit, features low profile shape

# Fashionable all-black housing & keys, white markings
# PS/2 type Mini-DIN connector on black coil-cord

# Foldout legs for inclining keyboard

# New with 90-day HSC warranty

HSC#18200 $12.95

# 101 key bargain keyboard - rack-bottom price!

# Perfect tor that startup system__ or as a backup, get
several at this price!

# Beige color, AT style 5-pin DIN cannector

# New. in box, 90-day warranty

HSC#18205 $7.95

# 104 key keyboard with AT style 5.pin DIN connector

# Windows 95/98.ready, special-function menu keys

# Excellent starter or backup keyboard for those who
want the extra keys

# Beige color, new in box, 90.day warranty

# Check the price/feature ratiol..another HSC Bargain!

SC#18206 $9.95

Notebook Disk Drive Deal!

Price Breakthrough on
Variable Transformers!

You say you've wanted one of these in the past, but
the price kept you away? Now you can afford a
brand-newvariable AC supply for your workbench!
All have enclosed cases, knob and dial.

# Model AICVR-500W, 120 VAC input

# 0 - 120 VAC ouput, 500 watis

# Measures 5° dia., 6" tall

# Features meter, binding post terminals for input,
cutput

# New in box, made in China

HSC#80474 $50.00
# Model AEEC- 1090VR, 120 VAC 60 Hz input

# 0 - 120 VAC oulput, 1 KVA

# Measures 6.5 dia,, 8" tall

# Features meter, illuminated switch, line cord, fuse

# New in box, made in China
$85.00

HSC#80481

# Model AEEC-2090VR, 120 VAC 60 Hz input

# 0. 120 VAC oulput, 2 KVA

# Measures 8" x 10"x 8" tall

# Features meter, illuminated switch, line cord, tuse

# Model #AEEC. 1890 DMM with extras!
#31/2DigitLCD
# Adjustable Flip-Up display for the easiest viewing ever!
#0.5%, basicaccuracy, dual-slope integration A/ D converter
# Measures AC/DC volts, Ohms, Current, Capacitance &
hFE
# Ranges:
1000VDC, 700¥rmsAC, 200 0hm - 200 Megohm
20mA- 204, 2nF - 20uF, NPN/PMP hFE.
# Separatejacks for capacitors and transistors
# "HOLD' function to capture measured peaks
# Yellow softrubbercradle pratects meter and prevents
skids
# Brand New!  With Test Leads
# Compare atpncesof $70, $80 and up!

HSC#80504

# Inexpensive Digital Multimeter is packed with features!
40.5% Basic Accuracy, 19 scales, batteryincluded!

# Ohms, Volts DC &AC. Milliamps DC&AC, 10 Amps DC
# Diode Tester, Transistor checker

#Withtestleads, instructions

# New, 30 day warranty

Halted

speciaities co.

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

3500 Ryder St., Santa Clara, CA95051
4837 AmberLn., Sacramento, CA95841

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

# DexxaGame pad for PC - revup those games!
HSC#17825 $750
# Refurbished 4X SCSI CD-ROM drive, 90 day warranty
HSC#80512 14.

# Generic PS/2 mouse, fast tracking! New inbox
HSC#18146 $2.95
# DX-4.100 486 motherboard, no CPU, new bulk-packed
HSC#18166 $9.95

Attention RF Hackers!
For those whose interest ranges into the area of
microwave frequencies and beyond...a rare
purchase allows us fo present you with some
high-tech high-frequency goodies!
# Twoaclive IF mixers and circulators
#Circulators are Dorado, Part# 13402.001 &-002
feeding alarge copper milled dual 6 place comb filter.
# IF inmixer marked CTR-60703 R
# IF out mixer marked CTR-96070IR with SMA llex
guide to a7 place comb filter
# Units are new, unused with test spec. sheets

$99.00

Electronic
Suppl
(1-800-442-5833) Pp y @]

http://www.halted.com
(408)732-1573 o

(916) 338-2545 FAX your oiders to:
(408)732-6428

# Seapate ST9655AG 2.5 hard disk drive

# 524.5 MB, 1016 cyl., 16 heads, 63 sectors
# Measures only 2.75" x 4" x 75"

# Standard 47-pin 2.5° IDE connector

# Factory refurbished, 90 day warranty

# New in box, made in Chin
pashisbll

Unique Project Base for Video Hackers!

# Perfect for experimenters, inkerers and the just curious...Logitech Videoman videoconference camera system!
# These were sold with Hewlett Packard $:700 UNIX worl L for ence i
# We have technical data sheets for the camera, A condensed information sheet is included with
camera pinouts and basic specs. Full specification document (camera only) available for $2.00 (cost of printing)
# The camera is on a weighted stand that extends from 13" tall to over 20" tall
# Color camera is digital output only (not NTSC as was previously believed)
# Note: HP and Logitech will provide no information on these iterms!
# Interface box has two SCSI-1| parts on back, and a D power input {we do not have the adapter), and on the front
it has a nuc. out jack, compeosite wideo input (BNC), and the connector for the camera cable.
# Units are new!

HSC#17503
HSC#17503a
HSC#17503b

Lower Price for set! $19.95
$12.50
$12.50

Camera Only

Interface Only

Visit HSC's Website!

# Pay us awirtual visitan the World Wide Web!

# Simply pointyour browser to hitp:/ /www: halted.com
# Siteis constantly being revised, please wisitoften!

# Or. you canemail your order to hscmail@halted.com

HSC Catalog online!

# That'sright, get HSC's catatog on the Warld-Wide Web!

# Simply go towww, halted.com and follow the big red link.

# Adobe .PDF files are available for download and viewing.
# Or drop onbyand pick oneup...we'd love to see you!




COMMUNICATION

Reaction Tune
Seanner Not Ineluded

ALL NEW
TICOUNTER

WODEL CO100 Optoelectronics presents the NEW
Multicounter CDI100 Counter / Decoder.

. ‘ﬁ -
% The Multicounter combines a frequency

counter and tone decoder in one handheld pack-
" age. As the Multicounter locks onto a
o counten s oRcent nearby RF signal, the frequency along with
A either CTCSS, DCS, LTR, or DTMF is
instantly shown on the two-line LCD display.
Like the popular Optoelectronics Scout, the
Multicounter also
Reaction Tunes many
radios for instant monitoring

of the frequency captured.

Included

4005 Antenmi
g 1,402

U.S. Pat. No 547

The Multicounter is so easy to operate that it is ideal for
quick radio checks by a two-way radio technician or the hob-

byist looking for unknown frequencies and tones.

7~ FEATURES K

*10MHz - 1GHz Frequency Range

*Measures frequency and tone in < 1 second

*Decodes CTCSS, DCS, LTR, and DTMF

*LTR displays Area code, Go to Repeater, Home Repeater, 1D, and Free repeater
*Built-in .5ppm TCXO for accurate frequency measurement
*Reaction 'lPune the ICOM R10, R7000, R7100, R8500, R9000. AOR
ARS8000.AR8200,

08456/Lite, OS535, Optoelectronics R11, and Optocom.

*Two Line LCD Display with EL backlight

sInternal memory for frequency / tone measurement

*Download memory to PC with optional Optolinx PC interface

\°Pulented Digital Auto Filter /

OPTODIRECT 800-327-5912
e >ir@ ' = N ~ o up’al NI’ o
Wl Ikt | INWI YIS

5821 NE 14th Avenue « Ft. Lauderdale, FL 33334 » Visa » MasterCard » C.O.D. »
Prices and Specifications are subject to change without notice or obligation

Tel: 954-771-2050 Fax: 954-771-2052 Email: sales @ optoelectronics.com Internet: www.optoelectronics.com
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HAKE YOUR OWN PRINTER I‘ORT LED ARRAY

SIGN FOR AROUND $50.00 48 Robert Davis
| TOOLS AND TECHNIQUES FOR Got a message to flash? This article is about a programmable sign that connects
&8 ROBOT BUILDERS 8 Karl Lunt to'a computer’s printer port. It is both useful and versatile.
You can blue-sky all kinds of ideas for a robort to build, but sooner or later, you |
 have to start making a frame, dealing with electronics, and writing code. This BUILD AN INFRARED DETECTOR 71 Fred Blechman
B article will describe some simple tools and rechniques They are everywhere!!! What! Infrared (IR) remote controls. Build this simple d
B to help you get your robot going sooner. circuit to test infrared remote controls. It uses only 10 comman electronic &

parts. No PCB is required and a common nine-volt battery will last “forever)’ "+
- FET PRINCIPLES AND CIRCUITS 14 Ray Marston '

Part 1: Learn the basics of Field-Effect Transistors in this opening segmentofa  DIGITAL ALARM CLOCK 82  Brian Beard in
four-par:series. : 'ﬁﬁ?mdockshmbe:mwcommnmdchmdml:'shnrﬂmﬁnda e
) ctic for a complete alarm clock, This article is just that — &

; ! ]

‘ Keryan
"Hﬁwdoynugata stand-alone system maummﬁallymmverﬁumam
‘MMm‘jmnmg its programming? Check out this watchdog timer d!uil&.

NUTS & VOLTS (ISSN 1065-2035) 1S PUBLISHED MONTHLY
FOR $19.00 PER YEAR BY T & L PUBLICATIONS, INC., AMATELEY ROBOTICH NOTER SIS Robert Nansel

430 PRINCELAND COURT, CORONA, CA 92879, PERIODICALS Explore the topic of integrated H-bridges.

POSTAGE PAID AT CORONA, CA AND AT ADDITIONAL MAILING

OFFICES. POSTMASTER: SEND ADDRESS CHANGES TO NUTS ELECTRONICS Q & A 52 TJ Byers

& VOLTS, 430 PRINCELAND COURT, CORONA, CA 92879-1300
OPEN CHANNEL 76 Joe Carr
Dealing With AC Power Line EMI. AC power line harmonics and spark hash can create
havoc with radio reception. But with the methods discussed this month, you will be able to
overcome many of these problems.

STAMP APPLICATIONS 22 Jon Williams
Stamping Myself Into Better Shape. Build an exercise timer and review pactical project
development tips in the process.

THE COMPUTER-CONTROLLED WORLD 89 Ryan Sheldon
Video for Windows (Part 2).VWatch |6 video cameras in a Windows 98 window
and control the position of each camera.



Enter the Nuts & Volts and ExpressPCB

Electronics Design Contest

CONTEST ENTRY DEADLINE:
JuLY 19, 2000

This is a sample project for our design contest. The first step is to
lay out a circuit board using the ExpressPCB editor. Your project
could be robotic like this one, or related to telecommunications,
ham radios, PC computer devices, microcontrollers, scientific
equipment, data logging, or almost anything else using an
electronic circuit.

This robotic leg and foot was originally designed for
movie special effects. It is a prototype mechanism
used to animate small creatures.

1st Prize
Tektronix TDS-210
Digital Oscilloscope

2nd Prize
Palm Pilot V Organizer

3rd Prize
Palm Pilot V Organizer

This circuit board controls three RC-servos. The heart of the
electronics is a surface-mount Atmel ATMega microcontroller.

Contest Rules: - A written description of your project, about 250 to 500 words.

- Enter the contest by submitting a written description and photographs of a - A close-up photograph showing your assembled circuit board.
working electronic project that you have designed. - One or two photographs of your completed project shown in use.

- Each project must be built using an ExpressPCB circuit board. - The confirmation number given when your ExpressPCB circuit boards were

- The circuit board must have been designed by you using the ExpressPCB lay- ordered.
out program.

- One grand prize and two second prizes will be awarded to the most interesting  To enter by mail, send a hardcopy of your contest entry to:
projects. ;

- The winning projects will be announced in the September 2000 issue of Nuts L g—e;;ftgoﬁf:sigazme

430 Princeland Court

Corona, CA 92879

& Volts and on the ExpressPCB website. Project photographs and descrip-
tions will be published for each of the winners.
- All entries must be received on or before July 19th, 2000.
- Please note: The materials submitted with each contest entry will become the  To enter by E-Mail, send a single PKZip attachment to: designcontest@
property of Nuts & Volts Magazine and will not be returned. nutsvolts.com. PLEASE DIRECT ANY QUESTIONS TO:
support@expresspcb.com.

How to enter:
Each contest entry must include: Note: Project descriptions must be Microsoft Word documents or text files and
- Your name, address, phone number, and E-Mail address. photographs must be high resolution .TIF or JPG files (.TIF preferred).

G Mavy 2000 Vuis & Volls Magazine




Dear Nuts & Volts:

Although most of the theo-
ry in Nuts & Volts remains
way over my head, | do assimi-
late more and more informa-
tion with each passing month.
I attribute that to good and
consistent writing. Yours is one
of the few information sources
that is virtually devoid of typo-
graphical errors. That alone
makes it a pleasure to read!

| am in the midst of taking
Heathkit’'s Master Course in
Electronics. When combined
with your quality magazine, it
has really helped me under-
stand ideas that | could not
understand previously. Thank
you for helping to make me
feel more at home in the tech-
nological wilderness.

John Branco

On March 25th, JRL wrote to
Steve Parkis:

ed Monthly By T & L Publications, inc.
430 Princeland Court .
‘Corona, CA92879-1300
(009) 3718497
- FAX(909)371-3052

 EMail —edior@nutsvoliscom

| am having a problem with
the second part of the "Building
a better mouse trap"” articles.
Part one is working fine. But
when | download the min-
mouse.bs?2 file from the Nuts &
Volts site, the file actually is not
a BASIC Stamp file at all, but
looks like the SX28 interface file.
There is no SX28 interface file
for the STAMP program on the
Nuts & Volts site. | tried to
change the name of the min-
mouse.bs2 file to a .src file, but it
does not assemble with the SX28
key. Lots of undefined symbols.

Looks like two files are miss-
ing for part 2. The SX28.src
interface file and the min-
mouse.bs2 file. Is this the case?

Thanks for the articles, we
are hoping to get both a key-
board and a mouse connected to
one stamp.

JRL

Looks like the files got man-
gled somehow. Am attaching
zip'ed copies of MINMOUSE.BS2,
MOUSEMSNU.BS2 and
bs2mouse.src for your conve-
nience. Glad to hear somebody
is looking at this closely enough
to notice the problem, and |
hope this helps!

As a former customer of
clark.net (I've since escaped out
west to Nevada), may | offer my
condolences on your residing in
the DC area.

Regards,
Steve

You can download these
corrected files from the
Nuts & Volts website at
www.nutsvolts.com

Dear Nuts & Volts:

I have some new informa-
tion on sources of used
voltage dividers to update my
article that appeared in your
Jan. 2000 issue.

See below ...

Fig 1 — Kelin-Variey divider ®

Continued on page 70

or call toll-free 888 512 1024 (in the U.S.)

HONTdaML MADOU DiaLY

15

Figure 2

AS
KELVIN-VARLEY DIVIDER
ASSEMBLY 4004
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Tools and Techniques far
Pobat Builders

by Karl Lunt

You can blue-sky all kinds of
ideas for a robot to build. It might be
something simple, like a robopet, or
a more challenging design, such as a
six-legged walker. And it's great fun
to daydream about all the different
behaviors your robot will exhibit and
the cool gadgets you can add to it.

But if you're truly serious about
building your 'bot, you eventually
have to start making a frame or elec-
tronics, or writing the code. Each of
these elements has many pitfalls that
can stall your progress, or make your
robot more difficult to build than nec-
essary. This article will describe
some simple tools and techniques
you can use to help get your robot
going sooner.

Wheel mounts

The surplus outfits carry lots of DC gear-
head or stepper motors that would be perfect
for your next robot. Companies like Marlin P.
Jones (www.mpja.com) or American Science
and Surplus (www.sciplus.com) offer good
deals on high-quality motors from makers such
as Vexta, Pittman, Mabuchi, and others. It's pret-
ty easy to find a gearhead motor with a rotation

speed of 100-200 RPM and suitable torque,
ideal for that line-follower or maze-runner. Let's
assume you've found the perfect 12 VDC gear-
head, and the ad tells you it comes with a 6mm
diameter shaft. How do you mount a wheel onto
your new motor?

I went through this same drill not long ago,
designing my latest machine, MBot. This robot
measures 7-1/2 inches long by 5 inches wide

by 4 inches high, a fairly typical size. |

had some nifty 12 VDC gearhead motors
laying around that | wanted to use, but |

« Completely assembled. NOT A KIT!

« Program in C, assembly, IC, etc.

» 32K RAM chip with 10 year battery backup

= 5 volt low drop-out voltage regulator

* Max233 RS232 converter

« Most signals available at expansion ports

+ External mode, reset and power connections

« Available options include 1/0O expansion and

LCD board

+ Comes with complete instructions

« Very small package: 2.1" x 3.0”

« 1 year limited warranty

--------- ONLY $145-—--------—-

Ray’s Robotic Racers (310) 515-6075
http:/ /www.teleport.com/ ~raybutts/

T o EaT
RAM HC11E1
LA AR NN NN
EE L293D MAX233
SUPER-TCOMP Single Board Computer

had to mount a wheel 3 inches in diame-
ter by 1/4-inch wide to each 6mm shaft.

My first attempt involved drilling a
6mm hole down the center of a 1/2-inch
bolt, then drilling and tapping a hole into
the bolt's shoulder for a 440 set screw.
I've used this technique before, and read-
ers of my past Amateur Robotics column
will remember how | used this method to
put wheels on robots such as BYRD and
Tacklebot.

These were big machines, sporting
heavy lawn-mower wheels, and they
needed a beefy wheel mounting system.
But this mounting method is overkill for a
robot as small as MBot. The large bolts
and matching nuts looked inelegant and
out of place on my little 'bot, and | didn't
like the extra weight they added.

So | described what | was looking for
in a wheel mount to the guys at a recent
Seattle Robotics Society (SRS) meeting.
Lance Keizer — a club stalwar — gave me
a neat idea for such a mount, and I'll
pass along what | did. Refer to the
accompanying diagram (Figure 1).

This wheel mount consists of a steel
or aluminum splitring shaft collar of the
appropriate diameter, modified so you
can attach a wheel to the wall of the col-
lar at one point. When you mount the

8 Mav 2000

Write in 187 on Reader Service Card.

wheel/collar assembly onto the motor's shaft
and tighten down the collar, you have a non-slip
mechanical connection that is light, small, and
inexpensive.

Since | needed a little help with the machin-
ing, | gathered up my parts and headed over to
Dan Mauch’s house. Dan — a long-time SRS
member — has helped me many times with
past projects; he is an experienced machinist
with a garage full of tools and materials. As a
rule, software people shouldn't operate heavy
machinery, and I'm always grateful for Dan's
help. (| know there are some software people
who can use heavy machinery, but I'm not one
of them.)

Dan had already told me which shaft col-
lars to order from the extensive McMaster-Carr
mail-order catalog, and at less than $2.00 each,
| consider my 6mm steel shaft collars a bargain.
You can dig through the McMaster-Carr catalog
by hitting their web site with a Java-enabled
browser (www.mcmaster.com).

I had already stopped by the local TAP
Plastics store and scooped up some machined
three-inch Plexiglass discs, also for less than
$2.00 each. Each disc was made of 1/4-inch
thick clear plastic, with protective peel-off
paper, and with a smooth edge on the rim. If
you have a TAP Plastics or similar store in your
area, be sure to check them out. Besides stock
items already machined for you, most such
shops have a big bin of scraps, and you can
find pieces of Sintra, ABS, Plexiglass, and other
plastics at excellent prices.

My last stop took me to a local hardware
store, where | picked up some 2-3/4 inch diam-
eter by 1/4-inch thick black rubber O-rings. |
had already decided to use these as the "tires"
for my new wheels. They provide excellent trac-
tion, are fairly cheap and easy to get, and | fig-
ured they would look way cool on the new
wheel design.

Dan began the wheel mount construction



by drilling a centered 6mm hole in each of the
plastic discs. Then he locked a disc and a steel
shaft collar together by stacking them on a 6mm
bolt and running a nut down on them. He
clamped this assembly into a vise on his drill
stand, then locked the vise into position on the
drill's table. He drilled a hole into each steel shaft
collar all the way through the plastic disc, sized
to tap for a 4-40 screw. Then, he removed the
shaft collar and drilled a hole in the plastic disc,
sized to clear a 4-40 screw. Note that he drilled
this second hole by running the bit into the
smaller hole previously drilled for the 4-40 tap.

To make sure the O-ring would stay on the
wheel's rim, Dan next took each disc, minus the
shaft collar, and mounted it onto a 6mm bolt,
then ran a nut down on it. He clamped this
assembly into his metal lathe and spun it up,
then used a cutting tool to cut a 3/8-inch
groove into the center of the wheel's rim.

All that remained now was to put the
assemblies together. | used a 3/8-inch 4-40 bolt
through the hole in each disc to clamp it to a
shaft collar, keeping the bores of the two units
aligned. Then, | carefully stretched an O-ring
onto the rim of each disc, seating the O-ring
into the rim's groove. Finally, | applied a small
drop of Super-Glue to the joint between the disc
and the O-ring at one-inch intervals around the
rim. When the glue set, my wheel was finished.
| slipped the wheel assembly onto a motor
shaft, with the shaft collar away from the
motor's body, and used a hex wrench on the
collar's set screw to clamp the collar to the
shaft.

| really like the final product. The wheels
have no side-to-side play as they rotate, which
means the inner surface stays a fixed distance
away from the frame. This is important for
robots that need an optical encoder disc mount-
ed to the wheel, for measuring distance trav-
eled. | peeled the protective paper off of the
outer surface of each wheel, but left the paper
on the inner surface. Now | have a good mount-
ing surface for my encoder discs, but the outer
surface is shiny and polished.

The above steps may seem complicated,
but they really take just a few minutes when
done by an experienced machinist. You end up
with sleek, high-quality robot wheels for about
$5.00 each. If you don't own a garage full of
machine tools, ask around at your next club
meeting, or talk to people at the local vocation-
al school or nearby machine shop. Wheels that
look this good on your robot are worth a little
trouble to make.

Cheap, efficient power

| use a pair of 12 VDC gel-cell batteries,
wired in parallel, to power MBot. This gives me
plenty of juice for the motors, but | have to con-
vert this voltage to 5 VDC for the electronics. If
you face a similar problem, resist the urge to
grab a 7805 linear regulator. Sure, they work,
but you will be losing a lot of operating time on
your battery because the 7805 is so inefficient.

Linear regulators such as the 7805 generate
5VDC from a higher voltage by wasting the dif-
ference between input and output voltages as
heat; the more current you draw through the
regulator, the hotter it gets. At 12 VDC input, it
doesn't take a lot of current draw to get the reg-

Split shaft collar, bore
matched to motor shaft diameter

Plastic disc, 3 inches in
diameter, 1/4-inch thick

Hole drilled to tap for
4-40 setscrew

FIGURE 1:
Diagram of
wheel mounting
system.

llole drilled to
clear motor shaft

Hole drilled to

clear for 4-40
selscrew

ulator so hot that it thermally shuts down. A
more efficient regulator, such as a switching
power supply, lets you use more of that excess
voltage to run your robot, instead of heating the
room.

National Semiconductor has been offering
the SimpleSwitcher® power supply chips for a
few years now. | still have one of their free demo
beards that they handed out through the mail
some time ago. The LM2595 regulator built into
this board can supply up to one amp of current
at 5 VDC out, with an efficiency of nearly 85%.
And National offers a whole range of package
designs and current ratings, if you want to try
rolling your own board. For details, stop by the
National website at www.national.com.

While you're there, check out their LM2675
SimpleSwitcher demo board, available by mail-
order for just $8.00 each for a one-amp switch-
er. This tiny board contains the full power sup-
ply, ready to hook up to your battery (8-40 VDC
input). As of now, you can order this board only
from the web site, and you must supply a credit

rather than IR LEDs, to eliminate long-standing
problems with IR emitters and detectors. We
think of IR as "light you can't see,” but IR
behaves very differently from conventional light.
For example, a sheet of white paper is translu-
cent (at least) to IR, and a line-following pod
that uses IR can get fooled by designs on the
underlying floor. | have seen more than one
robot veer off-course during a contest, following
the design of a floor tile below the maze's
paper.

By using red LEDs, | can be sure of where
the light will appear, what pattern it makes on
the maze surface, and what the photodetector
will see. The phototransistors have plenty of sen-
sitivity to the red light to give me a wide signal
swing between a white surface and a black line.

But it isn't enough simply to turn on the
robot and let it run. The signal returned by a
phototransistor can vary, based on parameters
such as the whiteness of the paper, the color of
the line, and even the consistency of the line's
width and darkness. And each phototransistor/

card number to do so. Note that you
will be giving your credit card info to a
third party, contracted with National to
handle web orders. | tried calling
National's 800 phone number to place
the order, and was told they aren't set
up to handle this kind of business.
This little switcher board is the per-

Plc'n Books

LEARN ABOUT PIC MICROCONTROLLERS

fect addition to any robot design that
uses a battery supply in the appropri-
ate range. You can mount it on nearly
any insulated surface using little more
than double-sided foam tape or hot
glue. And you'll really enjoy the longer
running times that a switching supply
gives you.

Line-following software

| built MBot as a multi-purpose
robot. Among other tasks, MBot can
carry a pod of phototransistors on its
undercarriage, for use in a line-follow-
ing contest. The line-following sensor
array is pretty simple; just a set of five
IR phototransistors and five bright red
LEDs. Each LED is aimed so it illumi-
nates the floor immediately underneath
a matching, down-looking phototransis-
tor. Each phototransistor's output is
then fed into a separate analog input
on my 68hcl1 computer board.

1 intentionally chose red LEDs,

See Table Of Contents: hitpu//www.sq-1.com
Secure Online Ordering Is Available

PIC is a trademark of Microchip Technology Inc.
SQUARE m ELECTRONICS

Voice (707) 279-8881 Fax (707) 279-8883

http.//www.eq-1.com
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' Secan routine for determining light/dark thresholds
' for an array of phototransistors in a line-following

' pod.

scan:
rpwm = RSCANSPD
Ipwm = LSCANSPD
forn=01to4
vmin(n) = Sfff
vmax(n) =0
nextn
wait = 100
gosub setmotors, FWD, REV
do loop until wait =0
gosub setmotors, STOP, STOP
wait = 60
do loop until wait =0
gosub setmotors, REV, FWD

wait = 200
swait =0
do

do loop until swait =0
swait = LOOPDLY

gosub read_sensoi
forn=01to4
if vmin{n) > eyes(n)
vmin{n) = eyes(n)
endif
if vimax(n) < eyes(n)
vmaxin) = eyes{n)
endif
next
loop until wait =0
' compute the threshold for each eye as:
! threshold = (vmax - vmin) / 2 + vmin
forn=0to 4
threshold(n) = rshft(vmax(n)
next

aosub setmotors, STOP, STOP
return

FIGURE 2:
Sample
SBasic code
for seanning
a line.

' right motor duty cycle
! left motor duty cycle

' for all sensors...

' make min too high
"and max too low

' set 1/2 sec delay
" turn in an arc

" wait out delay

' stop the motors

' set 1/4 sec delay

' wait out delay

' turn other way

' set 1 sec delay

' clear sample delay
' loop...

' if time to sample...

reset sample delay

' read all sensors
' for all sensors.

if new reading is low
save new low reading

if new reading is high

' save new high reading

' do until delay is done

! for each sensor

vmin{n))

stop the motors

LED pair will give a different
value when looking at the exact
same line, owing to differences in
physical alignment, height from
the floor, overlap from nearby
LEDs, and ambient light on the
maze surface,

You can take a few measure-
merits in your lab and come up
with a reasonable guess for a
threshold between white and
black, but your guess will only
work in your lab and under con-
ditions similar to your test set-up.
Move that robot out into the
harsh light of a club venue or
auditorium, and your threshold
values may be so far off that
your 'bot can't see the line at all.

A simple solution to this
problem involves sweeping all
five sensors over the line when
the robot first powers up.
Software takes continuous sam-
ples of all five sensors, recording
the highest and lowest readings
for each. After the sweep is over,
your code can compute a thresh-
old for each sensor, based on
these extremes.

Now your program will have
a threshold that is tuned to the
ambient conditions. Even if one
of your sensors is jarred acci-
dently during handling, your
robot will still correct for the new
alignment and derive the proper
threshold.

I've included a sample

SBasic routine that performs this scan opera-
tion, so you can see how the concept works
(Figure 2). As usual, I've included a variable
called WAIT, which acts as a down-counting
timer. A piece of code, not shown here, services
the computer’s Real-Time Interrupt (RTI) every
4.1 msecs. In the service routine, code tests the
value of WAIT and decrements it if WAIT is not
ro. This means that anytime code writes a
non-zero value to WAIT, WAIT "magically”
begins counting down at the rate of about 250
counts per second, stopping when it hits zero.
Thus, WAIT and a similar variable — SWAIT —
act as timers for various operations in my pro-

This isn't a complete program, but it con-
tains enough detail so you should be able to
modify it for your own use. [ run it on a custom
68hc11 board, but it should work fine on nearly
any 68hcl] computer, such as a BOTBoard. As
long-time readers of my past columns already
know, you can download the latest version of
my 68hcl1 SBasic compiler from my web site
at www.seanet.com/~karllunt.

In closing ...

Speaking of my past columns, | have
recently published a book containing some 50
articles from my past Amateur Robotics column
for Nuts & Volts magazine. Build Your Own
Robot! is nearly 600 pages long, has an exten-
sive index, and features many of my favorites. |
included material for beginner and intermediate
hobbyists alike, and | left the column format
unchanged. Personally, | think this makes the
book good "grazing" material, and | hope you'll
spend time browsing through the various arti-
cles for ideas for your next machine. NV
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SEVEN STUDENTS ARE FIRST AND SECOND PLACE
WINNERS IN I18TH ANNUAL DURACELL/NSTA CHALLENGE

100 Student Inventors receive
$160,000 in Savings Bonds

US middle- school and high-school

students have demonstrated their
innovative skills with an impressive
array of practical and entertaining bat-
tery-operated devices addressing edu-

cational, health, sports, and safety
needs in the [8th Annual
Duracell/NSTA Invention Challenge.
The first and second place win-
ners invented a portable communica-
tions tool, a device for hearing-
impaired athletes, a useful home health
aid, an important safety device for
school buses, a handy homeloffice
organizer, and a piano learning device.
Duracell and the National Science
Teachers Association announced first
through fifth place winners who are
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recipients of $160,000 in savings bonds
in the 18th annual challenge — the
nation’s largest and oldest competition
for middle school and high-school
inventors.

Over 1,900 students submitted
photos and plans for 1,436 prototype
entries — in two categories, 6th
through 9th grade and 10th through
12th grade.

In judging at Duracell headquar-
ters, 100 finalist entries were awarded
savings bonds ranging from $20,000.00
to $500.00.The seven first and second
place winners, with their parents and
sponsoring teachers, were honored in
Orlando on April 5th during the annu-
al convention of the National Science
Teachers Association (NSTA).

First Pl nn

First place winners of $20,000.00
savings bonds are a New Jersey High
School senior, Stephen Cosenza, and a
team of New York state sixth graders,
Michael Marsal and Margaret Winter.

Cosenza invented the One-Hand
Mobile Keyboard, an alternative com-
munications system, which is a wear-
able keyboard. The invention is a new
idea for data input or which Cosenza
has developed both the hardware and
software. A user can enter text while
walking down the street and either
immediately transmit it using radio
waves or store it for processing later.
Cosenza says, “practical uses for my
invention are to equip soldiers in the
military for secret communications, or
for disabled persons who have limited
mobility”” The language is a new chord-
ing system which Cosenza calls
Orderly Character Expansion, or OCE.
Cosenza lives in Ocean, NJ and attends
Ocean Township High School. His
sponsor is Gilbert Lloyd, an electronics
teacher.

Marsal and Winter, first place win-
ners in the middle school category,
invented the S3: Sports Signaling
System designed to let hearing-
impaired persons play hockey. The $3
attaches to a helmet and signals a
green light when the coach wants a
player’s attention, such as for a line
change, or a red light when the referee
blows the whistle to stop play. The
Hackley School students said, “We got
the idea from ice hockey camp last
summer where one of the campers
was hearing-impaired.” Marsal lives in
Rye, NY and Winter lives in Purchase.
Their sponsor is science and geology
teacher, Ed Zapson.

Second PI nners

Four second place winners of
$10,000.00 savings bonds are Ana Lucia
Ybarra Berry of The Woodlands, TX for
the Asthmalyzer; Bari Spielfogel of
Jericho, NY for Busguard; Gregory



Eden of Columbia, MD for SNAP —
The Sight-Reading Notation
Acceleration Program; and Advay
Mengle of Carmel, IN for SmartRack
—a CD Locator.

Berry's Asthmalyzer is a practical
self-monitoring device for people with
asthma. It measures and reports peak
exhaled breath flow, the total volume
of air exhaled, and the average air flow
rate."It’s vital to monitor the breathing
patterns of asthmatics,” Berry says.
“I've had asthma for seven years and |
thought of making this device when |
was monitoring a new medication and
needed to know if it was working"
Berry is a junior at the Academy of
Science and Technology in Conroe, TX.
Her sponsor is Scott Rippetoe, a
physics and electronics teacher.

Spielfogel developed Busguard, an
important safety device to monitor
children as they enter and exit school
buses which ensures that no child is
left on a bus at the end of a route."!
got the idea because of hearing about
the problems of children who fell
asleep and were left on school buses
after they were parked for the night.”
Spielfogel says. She is in 10th grade at
Jericho High School, Jericho, NY and
her sponsor is Allen Sachs who teach-
es independent research.

Eden created SNAP — Sight-
Reading  Notation  Acceleration
Program, an educational tool to help
musicians increase their sight-reading
skills. "It is useful for pianists with vary-
ing skills because it offers six learning
speeds and from one to five notes per
screen,” says Eden."My device is enter-
taining and makes sight-reading a
SNAP!" Eden is in 7th grade at Burleigh
Manor Middle School in Ellicot City,
MD. His sponsor is science teacher,
Kathleen McLaughlin.

Mengle invented SmartRack to
help organize his computer CDs.

SmartRack is a time-saving locator sys-
tem that quickly identifies with a light
where an individual CD is in a large
rack. “This prototype locates CD-
ROMs or audio CDs, but could easily
be extended to identify other jacketed
items such as audiotapes, videocas-
settes, and DVDs," Mengle says. He
attends Carmel Junior High School in
Carmel, IN where he is in 7th grade.
His sponsor is general science teacher,
Beth Lehner.

Every Entry is a Winner

The Duracell/NSTA Invention
Challenge is awarding 10 third place
$3,000.00 savings bonds, 24 fourth
place $1,000.00 bonds, and 60 fifth
place $500.00 bonds. All 1,953 stu-
dents who entered the 2000 Challenge
will receive a gift and a certificate of
participation. Sponsoring teachers of
the 100 finalists also receive gifts.

The Challenge

The Duracell/NSTA Invention
Challenge rewards 6th through 12th
grade students for designing and creat-
ing battery-powered devices which are
educational, useful, and entertaining.
Judging is based on creativity, practical-
ity,and energy efficiency of each inven-
tion, and clarity of an explanatory
essay.

Sponsored by Duracell and admin-
istered by the National Science
Teachers Association, the
Duracell/NSTA Invention Challenge
has awarded over one million dollars in
scholarships, savings bonds, and cash
awards to more than 1,000 students
since 1983. Student inventors retain all
rights to their devices.

The National Science Teachers
Association has 53,000 members and is
the largest organization in the world

- book to focus exclusively on Linux and

dedicated to promoting excellence in
science teaching and learning.

The Internet Doesn’t Do
Security ... Building Linux
and OpenBSD Firewalls

The Internet was originally
designed to distribute research papers,
getting information to as many people
as possible, as quickly as possible.
Preventing people from reading some-
one else’s E-Mail, acquiring his or her
credit card number, or altering a com-
pany's payroll information just wasn't
the major consideration. ‘

Clearly — say security experts
Wes Sonenreich and Tom Yates — the
design criteria of the past is inadequate
for the modern Web. Security and IT
professionals need to learn how to
protect today's fastest growing, freely-
distributed operating systems with
simple, secure, and inexpensive fire-
walls.

Their new work, Building Linux and
OpenBSD Firewalls (VWiley Computer
Publishing; available now for $44.99,
paper; ISBN 0-471-35366-3) is the only

OpenBSD firewall security issues.
Highlighting the strengths of Linux
and OpenBSD, the book shows: How
to build both a Linux and OpenBSD
solution; how to select the proper
hardware; how to install and configure

each system; how to deal with network
services such as E-Mail: newsgroups,
and Internet and Intranet access; and
how to monitor and update the sys-
tem. Building Linux and OpenBSD
Firewalls also has a companion website

tion information.

Wiley books are available at your
local bookstore or by calling 1-800-
225-5945. In Canada, call 1-800-567-
4797.

that includes
links to scripts,

online resources,

technical  sup- The

port, and installa- " t{}‘ i
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THE POCKET PROGRAMMER

The portable programmer that uses the printer port
of your PC instead of a internal card. Easy to use
software that programs E(E)prom, Flash & Dallas

Ram. 27(C)/28(C)/28F/ 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.

T0 PRINTER PORT

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
Tel. (913) 422-2094

Add $5.00 COD
Add $4.00 Shipping

Fax (913) 441-1623 Visa/ Master Charge / Amex
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by Ray Marston

Field-Effect Transistors

=M™

ield-Effect Transistors
(FETs) are unipolar
devices, and have two
big advantages over
bipolar transistors: one is that
they have a near-infinite input
resistance and thus offer near-
infinite current and power
gain; the other is that their
switching action is not marred

by charge-storage problems,
and they thus outperform
most bipolars in terms of digi-
tal switching speeds.

Several different basic
types of FETs are available,
and this opening episode
looks at their basic operating
principles. Parts 2 to 4 of the
series will show practical ways

of using FETs.

FET BASICS

An FET is a three-terminal ampli-
fying device. Its terminals are known
as the source, gate, and drain, and
correspond respectively to the emit-
ter, base, and collector of a normal

(b) pnp transistor

(a) npn transistor

V+ V-
Drain Drain
Gate Gate
Source Source
ov ' ov

() n-channel JFET (d) p-channel JFET

Figure 1.
Comparison of
transistor and
JFET symbols, e
notations, and —l_

supply polarities.

Depletion
region

Gate

—Channel-»

3

77770V

Figure 2. Basic structure of
a simple n-channel JFET,
showing how channel width is
controlled via the gate bias.
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PRINGIPLES anp CIRCUITS

Part 1

Ray Marston explains FET
(Field-Effect Transistor)
basics in this opening
episode of this new
four-part series.

transistor. Two distinct families of
FETs are in general use. The first of
these is known as ‘junction-gate’
types of FETs; this term generally
being abbreviated to either JUGFET
or (more usually) JFET.

The second family is known as
either ‘insulated-gate’ FETs or Metal
Oxide Semiconductor FETs, and
these terms are generally abbreviat-
ed to IGFET or MOSFET, respectively.
‘N-channel’ and ‘p-channel’ versions
of both types of FET are available,
just as normal transistors are avail-
able in npn and pnp versions. Figure
1 shows the symbols and supply
polarities of both types of bipolar
transistor, and compares them with
both JFET versions.

Figure 2 illustrates the basic con-
struction and operating principles of
a simple n-channel JFET. It consists of
a bar of ntype semiconductor mate-
rial with a drain terminal at one end
and a source terminal at the other. A
p-type control electrode or gate sur-
rounds (and is joined to the surface
of) the middle section of the n-type
bar, thus forming a p-n junction.

In normal use, the drain terminal
is connected to a positive supply and
the gate is biased at a value that is
negative (or equal) to the source
voltage, thus reverse-biasing the
JFET's internal p-n  junction,
and accounting for its very high
input impedance.

With zero gate bias applied, a
current flow from drain to source via
a conductive ‘channel’ in the n-type
bar is formed. When negative gate
bias is applied, a high resistance
region is formed within the junction,
and reduces the width of the n-type
conduction channel and thus
reduces the magnitude of the drain-
to-source current. As the gate bias is
increased, the ‘depletion’ region
spreads deeper into the n-type chan-
nel, until eventually, at some ‘pinch-
off’ voltage value, the depletion layer
becomes so deep that conduction
ceases.

Thus, the basic JFET of Figure 2
passes maximum current when its
gate bias is zero, and its current is
reduced or ‘depleted’ when the gate
bias is increased. It is thus known as
a 'depletion-type’ n-channel JFET. A
p-channel version of the device can
(in principle) be made by simply
transposing the p and n materials.



JFET DETAILS

Figure 3 shows the basic form of
construction of a practical n-channel
JFET; a pchannel JFET can be made
by transposing the p and n materials.
All JFETs operate in the depletion
mode, as already described. Figure 4
shows the typical transfer character-
istics of a low-power n-channel JFET,
and illustrates some important fea-
tures of this type of device. The most
important characteristics of the JFET
are as follows:

(1). When a JFET is connected to
a supply with the polarity shown in
Figure 1 (drain +ve for an n-channel
FET, -ve for a p-channel FET), a drain
current (lIp) flows and can be con-
trolled via a gate-to-source bias volt-
age Vgs.

(2). Ip is greatest when Vgs = 0,
and is reduced by applying a reverse
bias to the gate (negative bias in an
nchannel device, positive bias in a
p-type). The magnitude of Vgg need-

the knee value. Thus, when Vi is
below the JFET's knee value, the
drain-to-source terminals act as a
resistor, Rps, with a value dictated by
Vs, and can thus be used as a volt-
age-variable resistor, as in Figure 5.
Typically, Ros can be varied from
a few hundred ohms (at Vgs = 0) to
thousands of megohms (at Vs = Vp),
enabling the JFET to be used as a
voltage-controlled switch (Figure 6)
or as an efficient ‘chopper’ (Figure 7)
that does not suffer from offset-volt-
age or saturation-voltage problems.
Also note in Figure 4 that when
Vps is above the knee value, the |y
value is controlled by the Vss value
and is almost independent of Vps,
i.e., the JFET acts as a voltage-con-
trolled current generator. The JFET
can be used as a fixed-value current
generator by either tying the gate to
the source as in Figure 8(a), or by
applying a fixed negative bias to the
gate as in Figure 8(b). Alternatively, it
can (when suitably biased) be used as
a voltage-to-current signal amplifier.
(5). FET ‘gain’ is specified as

Suum Glla Dlain v lpgs v T - n
e 10 fomdogmtoododooobal Vo =0V
igure 3. F==r AT T i !
m [P J®™] construction <8 : \s - Alf 'l?-gir;ea:nel
n-channel of nchannel ] JFET can be = ,‘g’
Substrate (p) JFET. £ P I (7 v v i, gt IO ~Vog = -1V used as a .
E H voltage-
J =. ntrolled
3 4 . Vos =-2V £ons
Figure 4. 'E E Voo -3V Sorices rrrov
Idealized © 2 T os ™ -
transfer I Vg = -4V
o L
g‘:’gcw"m“ 5§ 10 15 20 25 In In
n-channel +ve drain-to-source voltage,
- JFET. s (vollE) 5
-ve G = s
Figure 6. An n<hannel a 'knee’ occurs on each curve, and | transconductance, g, ovm—l—ﬂ- . JUUT
JFET can be used as a that I, then remains virtually con- | and denotes the magni-
voltage-controlled switch. stant as Vpg is increased beyond | tude of change of drain = o

current with gate volt-
age, i.e., a g, of
5mA/V signifies that a

Figure 7.

An n-channel JFET can be used as
an electronic chopper.

Vgs variation of one
volt produces a 5SmA change in Ip.
Note that the form I/V is the inverse
of the ohms formula, so g, mea-
surements are often expressed in
'mho’ units. Usually, g, is specified in
FET data sheets in terms of mmhos
(milli-mhos) or pmhos (micro-mhos).
Thus, a g, of 5SmA/V = 5-mmho or
5000-umho.

In most practical appllcatlons,
the JFET is biased into the linear
region and used as a voltage amplifi-
er. Looking at the n-channel JFET, it

can be used as a common source
amplifier (corresponding to the bipo-
lar npn common emitter amplifier)
by using the basic connections in
Figure 9.

Alternatively, the common drain
or source follower (similar to the
bipolar emitter follower) configura-
tion can be obtained by using the
connections in Figure 10, or the com-
mon gate (similar to common base)
configuration can be obtained by

using the basic Figure 11 circuit. In

v+

lol

Figure 8. An. G
n-channel JFET
can be used as a
constant-current
generator.

(a)

v+ v+
o} o}
D D
G —
or =
s ;% ]
ov ov ov
®) o)

ed to reduce |y to zero is called the
‘pinch-off* voltage, Ve, and typically
has a value between 2 and 10 volts.
The magnitude of | when Vgs =0 is
denoted lpcs, and typically has a
value in the range 2 to 20mA.

(3). The JFET's gate-to-source
junction has the characteristics of a
silicon diode. When reverse-biased,
gate leakage currents (lgss) are only
a couple of nA (1nA = .001pA) at
room temperature. Actual gate sig-
nal currents are only a fraction of an
nA, and the input impedance of the
gate is typically thousands of
megohms at low frequencies. The
gate junction is shunted by a few pF,
so the input impedance falls as fre-
guency rises.

If the JFET's gate-to-source junc-
tion is forward-biased, it conducts
like a normal silicon diode. If it is
excessively reverse-biased, it
avalanches like a zener diode. In
either case, the JFET suffers no dam-
age if gate currents are limited to a
few mA.

(4). Note in Figure 4 that, for
each Vs value, drain current Iy rises
linearly from zero as the drain-to-
source voltage (Vps) is increased

from zero up to some value at which
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- 8§70 Witrn 6637A, Programmabls Swesp Generator, 2-185GHz. .. $1,900 @s . and symbol (b) |
ul
of nchannel
+ 60-DAY WARRANTY l Substrate <p) G il hentmtde
* 10-DAY RIGHT OF RETURN Ssub IGFET/MOSFET.
* SATISFACTION GUARANTEED (a) (b)
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r | impedance of MOSFET devices
5 | makes them liable to damage from
‘; r’lg:"e |1|5' | electrostatic discharges and, for this
rotr:cat e{l- | reason, they are often provided with
G :-channel : internal protection via integral diodes
< depletion-mode | O Zeners, as shown in the example
IGFET/MOSFET. | in Figure 16.

and Figure 15 shows the Vg¢/lp |
curves of the same device when
powered from a 15V supply. Note |
that no Io current flows until the gate |
voltage reaches a ‘threshold’ (Vqy) {
value of a few volts, but that beyond |
this value, the drain current rises ina |
non-linear fashion.

Also note that the transfer graph |
is divided into two characteristic |
regions, as indicated (in Figure 14) by |
the dotted line, these being the “tri- |
ode’ region and the ‘saturated’ |
region. In the triode region, the |
device acts like a voltage-controlled |
resistor; in the saturated region, it |
acts like a voltagecontrolled con- |
stant-current generator.

The basic n-channel MOSFETs of
Figures 12 and 13 can — in principle
— be converted to p-channel devices
by simply transposing their p and n
materials, in which case their sym- |
bols must be changed by reversing |
the directions of their substrate |
arrows. w

A number of sub-variants of the
MOSFET are in common use. The |
type known as ‘DMOS’ uses a dou- |
ble-diffused manufacturing tech-
nique to provide it with a very short |
conduction channel and a conse- |
quent ability to operate at very high |
switching speeds. Several other |
MOSFET variants are described in the !
remainder of this opening episode.

Note that the very high gate

VFET DEVICES

In a normal smallsignal JFET or
MOSFET, the main signal current
flows ‘laterally’ (see Figures 3, 12,
and 13) through the device's con-
ductive channel. This channel is very
thin, and maximum operating cur-
rents are consequently very limited
(typically to maximum values in the
range 2 to 40mA).

In post-1970 times, many manu-
facturers have tried to produce viable
high-power/high-current versions of
the FET, and the most successful of
these have relied on the use of a 'ver-
tical’ (rather than lateral) flow of cur-
rent through the conductive channel
of the device. One of the best known
of these devices is the "VFET," an
enhancement-mode power MOSFET
which was first introduced by
Siliconix way back in 1976.

Figure 17 shows the basic struc-
ture of the original Siliconix VFET. It
has an essentially fourlayer struc-
ture, with an n-type source layer at
the top, followed by a p-type ‘body’
layer, an epitaxial ntype layer, and
(at the bottom) an n-type drain layer.
Note that a V' groove (hence the
'VFET' title) passes through the first
two layers and into the third layer of
the device, and is electrostatically
connected (via an insulating silicon
dioxide film) to the gate terminal.

If the gate is shorted to the
source, and the drain is made posi-

FREE to all '

Electronics Addicts
$199 To All Others!

For the first time ever we've
decided to offer a proprietary

software package titled, “Basic

Electronics Concepts” to the
general public. (Until now, the
software hasn’t been available to
the public, at any price!).

when you mention this special
offer =NV20(0)

Here's our offer: As part of our
“Grand Opening”, for a limited time
every first time order on the web will
receive @ copy of this incredible

Over 1500 Electronics  teachers  Software absolutely freet

nationwide use this exact software We have a limitcd  quantity of the
package 10 teach  Junior  High  software program in stock, at last -
through  Graduate  Students  the  ¢heck. approximately 1136 units, so

basics of clectronics, teaching them
step by step. The twotal course of
instruction is over 10 full hours and
teaches all about FCSIStOrs,
potentiometers, photocells, capacitors,
spaakers, silicon diodes, SCRs, NPN
transistors,
oscillators, and 1C tmers!

We sell this package day inand day out

for $199 to teachers, parents, and
hobbyists that want a detailed, complete
method  of waching  clectronics o

themselves, friends or children,

s

PNP transistors, transistor

place your order todky!

Here's o few of the 117 different Kits that

you can build that we offer ONLINE:
Color Organs » FM Transmitter Kits
Amplifier Kits « Strobe Light Kits
Alarm Kits « Radios Kits = Meter Kits

Keypad Lock Kits » Infrared Kits
and more!

We  carry  national  brands  and
guarantee that your order will arrive
promptly and be exactly what you
expected! ORDER NOW!

"
3

Build a kit today!

won Hobby Tro com | HoBBY

PHONE: 377-606-8756 rax: 800-470-1606

TRON

& 4{[TRON con
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RF Data

sCompact size: 38

NS

#Small size: 17.78 x 11.43mm
*CMOS/TTL input

*No adjustable components
sLow Current. 4mA typical.

*418MHz or 433.92MHz OOK  *5Vdc opemtion

eOn-board data recovery. CMOS
=Low current. 2.4mA typical
»2kHz data rate. CMOS/TTL output

Modules

I

]

.1 % 13.7mm *Only 23 x 33 x 11lmm

*Up to 40k bps data rate
#19200 baud with ASCIT
«Up to 500ft. range

=5y operation

eSimple to integrate -simply
add antenna, data and power

eRange up to 250ft. -

*Wide supply range, 2-14Vdc

*SAW controlled - stability

#On 418MHz or 433.92MHz (4xx)
*No adjustable components
sPatented Laser Trimmed component
eHigh stability

»Sensitivity: -105dBm

*0.25mW into 50

418 or 433MHz FM

#Fast Ims enable

#Direct interface to 5V CMOS
= Auto TX/RX changeover

*Also available in DIL package

AM-RTS cocvevreenn . $12.10 AM-HRR3-4xx

*4,800 to 38,400 bps half duplex
*3-wire RS232 interface
o Controller with user EEPROM
fl*RS232 interface protected to £15kV
Data packetizing performed by user
uto TX/RX changeover
18 *4 18 MHz and 433MHz versions
B * Range up to S00ft. (0.25mW ver.)
@20.25mW & |0mW versions
Y « Reset switch and status LED's
#7.5-15V dc via DB9 connector, 20mA

»Available also in 0.8mA version

cresenenss $10.95  BIM-4xx-F ............ $87.36
L

»Up to 19,200 bps half duplex
*3 wire R5232 interface

#Reset Switch & Staus LED's
#1/4 wave wire antenna on board
= Available in a Simplex Tx/Rx
pair.(RTcomTX & RTcomRx)
*7.5V-15Vdc operation

RTeomTx-dxx

RX-4XKerrsvnere $105.52

Tel: (416)236-3858
Fax: (416)236-8866
www.abacom-tech.com
abacomtech@compuserve.com
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N In} Figure 18. The IR HEXFET comprises
Jll"'" ylon ,_]J'“”‘ = Ylon 3 a balav;eld matrix of parallel-
ey = G connect r MOSFETs,
) :1 ’—"‘ % which are equivalent to a single
| a1 o ‘1 = ) high-power MOSFET.
3 G s
O Drain
o Drain
Figure 17. Basic structure of the VFET f ; y
Input Lo R and the circuit symbol
Collector . P = s =y [ mosFeT  'meut b) of the TOPFET
Figure 20. Normal circuit Logic and Temperature and
Gate ,,_l symbol of the IGBT Protection Overload Protected
(Insulated Gate Bipolar | ] 4 MOSFET).
i Transistor). W Source .

tive, no drain-to-source current flows,
because the diode formed by the p
and n materials is reverse-biased. But
if the gate is made positive to the
source, the resulting electrostatic
field converts the area of p-ype
material adjacent to the gate into n-
type material, thus creating a con-
duction channel in the position
shown in Figure 17 and enabling cur-
rent to flow vertically from the drain
to the source.

As the gate becomes more posi-
tive, the channel width increases,
enabling the drain-to-source current
to increase as the drain-to-source
resistance decreases. This basic VFET
can thus pass reasonably high cur-
rents (typically up to 2A) without cre-
ating excessive current density within
the channel regions.

The original Siliconix VFET design
of Figure 17 was successful, but
imperfect. The sharp bottom of its V-
groove caused an excessive electric
field at this point and restricted the
device's operating voltage.
Subsequent to the original VFET intro-
duction, Intersil introduced their own

version of the ‘'VMOS' technique, with
a U-shaped groove (plus other modifi-
cations) that improved device reliabili-
ty and gave higher maximum operat-
ing currents and voltages. In 1980,
Siliconix added these and other modi-
fications to their own VFET devices,
resulting in further improvements in
performance.

OTHER POWER FETs

Several manufacturers have pro-
duced viable power FETs without
using ‘V*- or ‘U'-groove techniques,
but still relying on the vertical flow of
current between drain and source. In
the 1980s, Hitachi produced both p-
channel and n-channel power MOS-
FET devices with ratings up to 8A and
200V, these devices were intended
for use mainly in audio and low-RF
applications.

Supertex of California and
Farranti of England pioneered the
development of a range of power
MOSFETS with the general title of
‘vertical DMOS." These featured high
operating voltages (up to 650V), high

current rating (up to 16A), low on
resistance (down to 50 milliohms),
and very fast operating speeds (up to
2GHz at 1A, 500MHz at 10A).

Siemens of West Germany used a
modified version of DMOS, known as
SIPMOS, to produce a range of n-
channel devices with voltage ratings
as high as 1kV and with current rat-
ings as high as 30A.

One International Rectifier solu-
tion to the power MOSFET problem is
a device which, in effect, houses a
vast array of parallel-connected low-
power vertical MOSFETs or ‘cells'
which share the total current equally
between them, and thus act like a sin-
gle high-power MOSFET, as indicated
in Figure 18. These devices are named
HEXFET, after the hexagonal structure
of these «cells, which have
a density of about 100,000 per
square centimeter of semiconductor
material.

Several manufacturers produce
power MOSFETs that each comprise a
large array of parallel-connected low-
power lateral (rather than horizontal)

MOSFET cells that share the total

operating current equally between
them; the device thus acts like a sin-
gle high-power MOSFET. These high-
power devices are known as lateral
MOSFETs or L-MOSFETs, and give a
performance that is particularly useful
in superfi audio power amplifier
applications.

Note that, in parallel-connected
MOSFETs (as used in the internal
structure of the HEXFET and L-MOS-
FET devices described above), equal
current sharing is ensured by the con-
duction channel’s positive tempera-
ture coefficient; if the current in one
MOSFET becomes excessive, the
resultant heating of its channel raises
its resistance, thus redudng its cur-
rent flow and tending to equalize it
with that of other parallel-connected
MOSFETs. This feature makes such
power MOSFETs almost immune to
thermal runaway problems.

Today, a vast range of power
MOSFET types are manufactured.
‘Low voltage’ n-channel types are
readily available with voltage/current
ratings as high as 100V/75A, and
‘high voltage’ ones with ratings as

Telulex Inc. model SG-100A

¢ 21.5 MHz

¢ .01 Hz steps

+ multi-unit
phaselock

New
Features:

Telulex In&/\/v
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Any waveform you want!

@ Synthesized Signal Generator
Clean sinewaves DC-21.5 MHz with .001% accuracy!
.01 Hz steps. DC Offset. RS232 remote control.

® Arbitrary Waveform Generator
40 Megasamples/Second. 32,768 points. 12 bit DAC

(VI

DC to 21.5 MHz linear
and log sweeps

L1

Pulse Generator

2455 Old Middlefield Way S

Int/Ext AM, SSB,
Dualtone Gen.

0to2 MHz in

Ll

InVExt FM, PM,
BPSK, Burst

® Function Generator
Ramps, Triangles, Exponentials, Noise & more.

1 Hz steps. Continuous or Triggered.

® Pulse Generator
Digital waveforms with adjustable duty cycle

o

Noise
Tel (650) 938-0240

Arbitrary Waveforms
http:

Unlimited Possibilities!
Jiwww.Telulex.com

Mountain View, CA 94043

Fax (650) 938-0241

Email: sales@Telulex.com
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high as 500V/25A.

One of the most important
recent developments in the power-
MOSFET field has been the introduc-
tion of a variety of so-called ‘intelli-
gent' or ‘smart’ MOSFETs with built-
in overload protection circuitry; these
MOSFETs usually carry a distinctive
registered trade name. Philips
devices of this type are known as
TOPFETs (Temperature and Overload
Protected MOSFETs); Figure 19
shows (in simplified form) the basic
internal circuitry and the circuit sym-
bol of the TOPFET.

The Siemens version of the
smart MOSFET is known as the PRO-
FET. PROFET devices incorporate pro-

(b)

tection against damage from short |

circuits, over temperature, overload,
and electrostatic discharge (ESD).
International Rectifier produce a
range of smart n-channel MOSFET

known as SMARTFETs; these incor- |

porate protection against damage
from short circuits, over tempera-
ture, overvoltage, and ESD.

Finally, yet another recent and
important development in the n-
channel power MOSFET field, has
been the production — by various
manufacturers — of a range of high
power devices known as IGBTs
(Insulated Gate Bipolar Transistors),
which have a MOSFET-type input and

an internally protected high-voltage |

high-current bipolar transistor out-
put. Figure 20 shows the normal cir-
cuit symbol of the IGBT. Devices of
this type usually have voltage/cur-
rent/power ratings ranging from as
low as 600V/6A/33W (in the device

known as the HGTD3N603), to as |

i

|
Figure 21. Basic CMOS circuit (a), and its equivalent with |
(b) a logic-0 input and (c) a logic-1 input.

- st J

high as 1200V/520A/3000W (in
the device known as the
MG400Q1US51).

CMOS BASICS

One major FET application is in
digital ICs. The best known range of
such devices use the technology
known as CMQS, and rely on the use
of complementary pairs of MOSFETS.
Figure 21 illustrates basic CMOS prin-
ciples. The basic CMOS device com-
prises a ptype and n-type pair of
enhancement-mode MOSFETs, wired
in series, with their gates shorted
together at the input and their drains
tied together at the output, as
shown in Figure 21(a). The pair are
meant to use logic-0 or logic-1 digital
input signals, and Figures 21(b) and
21(c), respectively, show the device's
equivalent crcuit under these condi-
tions.

When the input is at logic-0, the
upper (p-type) MOSFET is biased fully
on and acts like a closed switch, and
the lower (n-type) MOSFET is biased
off and acts like an open switch; the
output is thus effectively connected
to the positive supply line (logic-1) via
a series resistance of about 100R.

When the input is at logic-1, the
MOSFET states are reversed, with Q1
acting like an open switch and Q2
acting like a closed switch, so the
output is effectively connected to
ground (logic0) via 100R. Note in
both cases that the entire signal cur-
rent is fed to the load, and none is
shunted off by the CMOS circuitry;
this is a major feature of CMOS tech-
nology. NV

Digital Storage Oscilloscopes
From $99.00
ATC modules turn your PC [= —
into a full-function DSC,
spectrum analyzer, logger, & b
DVM. Units DC to S0MHz.

0O-Scope II now in Windows
3.1,95/98, NT and DOS.

O-Scopelp
O-Scopell
Specialty probes

$189.
$349,
call.

ATC is a stocking distributor &5 SSiis St

for Pico Technology LTD which -
offers scope modules to :
100MSPS, resolutions from 8 to -
16 bit. e
Pico offers PC based data loggers from 1 to 22
channels, 8 to 16 bit and the Enviromon
environmental monitoring system.
Pico products - call

The DFA-5, low cost differential amplifier, cuts through

common mode noise problems to reveal low voltage signals. With N LW
gains from 1X to 1000X and band widths from 20KHz to 1.2ZMHz,

DFA-5 is the test accessoryto help you work with signals from DFAS
5Volts to 5 microVoltes. Only $129.00.

Serial Port Problems ? ? ?
Check out Serial ! ! Our
lowcost serial channel
analyzer only $99.00.

Allison Technology Corporation
2006 Finney Vallet Rd., TX. 77471 U.SA.
800-980-9806 or 281-239-8500
http://www.atcweb.com atc@atcesscomm.net

M.E.M. ELECTRONICS CO.

DISTRIBUTOR FOR THE NEW
SIMS SVR-S825 8 HOUR DIGITAL VOICE RECORDER
* S HOUR RECORDING/PLAYBACK or 396 MESSAGES ON FLASH EFROM
*  MINIATURE SIZE AND LIGHTWEIGHT, VOX, BACKLIT LCD DISPLAY
*  GREAT-4- JOURNALISTS, DOCTORS, LAWYERS, ENGINEERS, STUDENTS
+ DOWNLOADING WIN 95 & 98 SOFTWARE ON.CD INCLUDED ALSO EXT.
MIC., EARPHONE, “AAA™ BATTERIES, DUBBING CORD INCLUDED

‘ .I-'.I--I--IIIIIIIIIIIIIII-I.
1 B **REGREAT FOR SSTV IMAGE STORAGE**** L]
|‘—f=f a THE SVR-S825 WILL HOLD OVER 800, COLOR J
{ {. s IMAGES AND THEN DOWLOAD TO ANY SSTV, g4
| - PC SOFTWARE! .
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NEW — LOW COST, 2.5”,4” AND 6.8” COLOR TFT-LCD VIDEO

MODULES WITH NTSC DRIVER CARDS *** CALL 4 INFO!

A R O WE CHoP
WWW.CoMPUTERCHOPPER.COM R
SCeI 486 Mini 250VA
CDROM i System : Isolation
Matsushita / OEM 4865X25 » Great for Linux Transformer
PC or Mac DX266.I{}JAdLaII3{_e-2ISA lg"SVPﬁ—l!rSd\;dZEUVASec
4x $19 Soeoms = " $29| | VEEE ¢35
PC Game 75CSICD's .g
Accessores in a Tower =
Steering Wheds « Fligh SO 7CRS0LL 8
oo o (e cate- 350 Pin gerrors | | Indtrial DCP/S  gurn
Starting at: $19 Connectors $179 +5/12-5/12 +24V $29
BiZBlt Flat Ph;l:t Bed 8 Port Hub
Win95/98 - ImageWave by Storm Win98/98 - Scan Photos, Refurbished Network
Technology: Parallel Port Interface Slides, Negatives. Small foot- Hardware - For PC and Mac.
sMimneiaiion $3O| |7 EASor Ry B45 | | cet ke Nowt $24

9.75” Mono, 8.6” and 104" Color LCDs

Great for Servers:

Cheaper Ethernet Stuff
Industrial Surplus
PC Parts » Mac Parts

1SA Controller Incuded!!
All screers are 640x480. The . || For more information
controller supports 256 Colors. on these products and

9.75” Mono Passive..... $89.00

9.5” Color Passive......$199.00

10.4” Color Active......$319.00

P200 Motherboard with inte-

grated 24 bit color available.
See our web site
for more details.

hundreds of other
products check out:

WWW.
ComputerChopper

Com

$89 & up.

CALL: 215 -657-3119

FOR PRICING AND LITERATURE ON THESE AND OTHER GREAT PRODUCTS
E-MAIL: mocenter@erols.com
http://www.memelectronics.com

Mon-Fri 9AM -5:30PM - Or see us on the internet.
VISA » Mastercard » Discover * American Express

760/724-2404
Fax 760/724-8808

Computer Circulation Center, Inc.

2618 Temple Heights Drive
Oceanside, CA 92056

Prices & Availalility subject to dunge without notice » Governunent
& Educational PO's Accepiect. * Not Responsible for Typographieal Errors
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[ wow! COMPUMOTOR, 4000 MOTION CONTROLLER
PLUS, TWO, SERIES LE, STEPPER MOTOR DRIVERS.

Motion, 110 4 axes of step & direction control. Accepts

encoder posifion feedback

0, Optically isolated programmabie inputs [24) and

outputs [24) compatible with industry standord signal

can be mounted remotely. Dedicated jog function for
each axis. Four-line, backlit, Liquid Crystal Display (LCD
Six sofi-function keys labeled by the LCD change
definition as needed. Sealed membrane keypad
Simple BASIC-like motion control program
language. No software supplied | Muliple programs.
may be entered ond saved. Feedrale override allows operator interaction. Insert, edil, copy
& delete functions. User-defined operator prompls. Linear interpolation on up to four axes
Teoch mode uses analog joystick Inol supplied] inputs or operator panel jog keys
Interface Capability, Remote programming copability over RS-232C and IEEE-488; lEmDI'E
program downloading and uploading. Second RS-232C port for operator m
conirol of ather devices. Special System,.....COMP4000/LE....$1495 Lid. er

DOVER AIR BEARING X/Y TABLE, is
ULTRA PRECISE, like New, The ultimate in
precision mation control. Leadscrew operated
air bearing lables with 1-20 Microns typical
repeatability. Straightness. <1 micran each
axis, angular efror, <1 arc/sec. Squareness, <<
arc/sec. Unit has 4°x5 travel with two
Compumotor LES7-51-MTR steppers attached
Ready 1o play with our Compumotor 4000
series system obove. DOVER-B45..$949

DAEDAL / COMPUMOTOR, MODEL 3002-F X-Y INDEXER,
The 3000 is a programmable indexer
copoble of controlling up to four axes at
one lime. isupplied wilh 2 axes instolled)
It can be programmed via the front panel
o via o remate computer of lerminal. RS-
232 and [EEE488 ports are supplied as
well as PIO. Specifications include- Step
accy., +0 from preset, Velocity accy.,
+0.02% of max. rate,, Veloc. repealtability,
+0.02% of sef rafe: Veloc range, 0.017 sleps/sec to 1,092,000 steps/sec Svsiem
Includes two MD2302-2020 stepper motor drivers as well, Very compact and rack
mouniable. Size: 8.5°H x 16"W x 6.5°D, 120VAC powered. Used, excellen! condition
| With operation manual Limited Qty. COMP3002-P.

$895 ) |

[ NEW, LINEAR SLIDE, GOES to EXTREME LENGTHS,
Very high quality, Techno-Isel, series one, German made.
This is the slide you have
been looking for! Did we say it
wos LONG? How does 4 feel
sound? Actually 49 and 1/4" la
be precise and we know you
are, Very sturdy, based on o
heavy duty 1.57 wide,
extruded aluminum and 1/2 diam. steel, dual rail. The slide carrioge
incorporates superior quality, recirculafing boll bearings. Size of camiage is
3" x 3 with o solid 172" thick aluminum mounting plate. Limited quantity
The dual rails ore new or have been carefully removed from precision
optical equipment, The slider carrioges are all brand new & unused. Each
rail includes one slide carrioge. Extras are ovailable.

LONG-ISEL - 48".....9Ibs... . $14%eq. or $279 for pair.
EXCAR-1, addfl. carriage on -.$69ea. or $129 for pair

VERY UNUSUAL, MULTI AXIS DRIVE SYSTEM,
Includes just o few goodies!

This is a tough one 1o
describe so fry fo follow,
Lets storl with TWO SLO-
SYN sleppers type: MO&1-
LF-504 mounted al one
end on o 3/8" thick, block
anodized aluminum plote
Each stepper has a 1/2°d.
toothed belt drive pulley.
Each belt rides over a
spring loaded tensioner
and turns the end of its own, sealed ball bearing mounted, 14" Lx
0.4"diam. stainless? polished leod screw with BTPL Each lead screw is
mounted parallel to o polished steel rod of 0.375° diom. Each lead screw/
rod combination support an anti-backlash carriage. One carriage (slidel
can be considered an Z or Y axis with mini linear slide. Providing a
slepper driven 3° ol trovel perpendicular fo the long axis. Driven by o 1.5°
cube sized, 4 wire stepper with 1.8deg/slep and Bohm coils. Got tha! 50
far? The second long oxis supports a stepper driven “3/4" irave! *elevator
which is also ariented pefpendicular to the long axis. Same cube size
stepper as previolis. Most axis have optical end of Iravel sensors as well
Overoll size of assembly is: 6.5"W x 19'L x 10.5°"W. Removed from
equipmenl, very good condition. All of this con be reconfigured 1o sult
many applicotions. Whew! Thal's a lot 1o think about. Don't think loo long
as we have, as usual, o limited quanlity

MAY SPECIAL, QUADRIVE..........$69ea. or 2 for $129

WIRELESS MOBILE WORKSTATION is o Hackers Bonanza!
Itronix T5000 mobile terminal with ZMOQ PCMCIA Mem card.
Well this is o device we would really
like to know more about. Our people
are working on it and this is wha! we
know so far: This unit is built like a brick
pizzerio. Polycarbonate cose sealed
from rain, dust and repeated drops It
has a 75 key GWERTY keyboard which
curiously seems to be mopped one key
off. These units were jus! replaced by o
fortune 500 company thal was using
them in the daily operations. Therefore
they mus! require some external inpu
for the correct keyboard mapping.
Probably o security measure? The flip
up cover holds a fronsflective Samiron
UG24D02 monochrome LCD display
that we think is 640 x 240 pixels. Size.7. 3°W x 2.75"H and disploys 16 shades of gray also
has a white E/L backlight. The unit hos an internal Motorolo Type RPMA405T Radio Pockel
Modem with builtin flip up antenna. We befieve it operales on the ARDIS or similor
network. There Is also an RS-232 serial port / bar code wond port. Also there is o port for
o hond held laser scanner. Power required. Al the external connector, 10VDC @ up to
800mA, The unit only draws about 175ma ofter boot The battery packs were 7. 2V. They
were originally powered by o NICAD pack which has been remaved. The battery
compartment is externol and could easily hold an alfernale power source. We believe
there is an internal modem as the unit sports an Ri-11 style connector as well tip and ring
connections. Upon the applicafion of power The B0C552 processor boots MS DOS ROM
Version 5.00 10 an A: > prompl. The screen indicates an infernal memory of 640K. A
2meg. PCMCIA memory card is aiso supplied. Operating temp from -4 1o +140F. From
fhere on your on your own. All units are lested for boot up otherwise sold as an
experimenters package 5100.............84%ea., or 3 for $129

_ IT WILL MOVE YOU! PRECISION, XY TABLE.
¢ Long travel, Really nice and like new; (removed from o
L_____ $100K film scanner] Super X-Y fable

offers approximately 24"x 24"of

fravel. The system Is shock mounled

1o rugged lubular sieel, wheeled

base with a creme colored powder

«oal finish. Dual, heavy duty, Berger

RDM-566-50. 1.3A. 1. 4ohm stepper

motors are aftached. Heidenhain

500ppr encoder on one axis. stepper drivers
are nof included. Perfect for laser system

Overoll size s 55" x 44" x 39" Ships via truck

Limited QHy....vuvveernnnee §1295

TREK- 678 or 676, HIGH VOITAGE POWER SUPPLY / AMPLIFIERS |
= TREK-678, 0 o -30KVDC , high voliage .
high speed “ompiifier” provides high volloge
outpul which follows a 0-10VDC confrol
vollage with fast response and settling fime
Rock size Like new.
B * TREK-676, 0-20KVDC high voltoge,
high speed “amplifier” provides high volloge
outpul which follows o 0-10VDC control
vollage with fas! response and seftling time
Rock size Like new.

. TREK- 676, -20KV............

SUPER VACUUM PUMP,
LEYBOLD, TRIVAC B, type D16, #91266-2
Dual stage, oil sealed, rotary vane pump

with a 11.7¢fm pumping capacity and an
vitimate vacuum of 8x10°* mbar.

..5695¢ea.

This brand new pump is powered by a three phose, 1HP,
AC motor with built in thermal protection. The maior can
operale on 200 / 230 or 460 VAC. Complelely modular
construction for easy maintenance. Pump weighs 78lbs
LEYBOLD D156............... $1395

GENERAL SCANNING, TYPE M3,
CLOSED LOOP GAMNOMETER LASER SCANNER.
Innovalive motor design coupled with an advanced capacitive position
detector, provides high speed, wide ongle and Improved stability. Using
moving magnet technology this scanner provides low inerti, rigidity ond
low inductance. Specs. indude, +/-30° excursion, wobble: 1.5urad.,
Repeatability: 2urad..Coil Res.. 4.8 Ohms, Peok current: 10Amps, Angular
sensor sens - 8.1uAse. A high quality galve for demanding laser displays
Galvos only, you provide the drivers. Very limited quantity

3 GAWVO....$29%ea. or $549 for a pair.

$5000 HI-TECH SURVEILLANCE SYSTEM, 90% OFF!

THIS SUPER SYSTEM INCLUDES:
+ MOTORIZED, 6X ZO0M LENS
« MOTORIZED, 360 © PAN
 MOTORIZED, THT up to 90° ™
« PHILIPS HIGH RES. 1/2* CCD CAM.
* OPAQUE BLACK INNER DOME
+ CLEAR ACRYLIC OUTER DOME
- ZOOM LENS CONTROLLER with A/l
* PAN and TILT CONTROLLER

Walk inlo any major depariment store and you will see these fully integrated systems.
Maonufoctured by Sensormatic, the same company who supplied the Aflanta Olympics!
These are late model, new in the box systems. Virually ready fo use. All you add is power
and cable. Aquality Philips, 1/2°, B&W CCD comera provides 450 lines resolution and 0.5
Lux sensifivity! Anodized aiuminum construction, Camera plus Pan & Till are powered by
external 24VAC via the included Pan & Till confraller. Super 6X, 11 2 molorized, Zoom, Focus
and Iris lens provides the capability of “close up” inspections. Zoom lens conlroller with aula
Iris control included. Size of dome: 14" diam. Includes mounting kit for drop cedling installation
Sensormalic price $5000ea

MAY SPECIAL, SENSORMATIC..............$52%ea.

GEAR MOTOR, METAL CONSTRUCTION,
HIGH TORQUE,
BUEHLER PRODUCTS, type 127K01880
These are brand new, very rugged gearmolors. They offer o Smm
diameter x 9mm long, flofted oulpul shaft, located off-center
(approximately 10mm from the edge of the 35mm diometer gearbox|
Overall size: 35mm d x 73 mm L lincluding the shaff] with 2* red and
black leods. The motors are rated o T7VDC nominol and provide the

(NEW, TYGON FLEXIBLE PLASTIC TUBING |[
Norton lype B-44-4X,

T TYOON
factory boxed, 50ft [ i =
roll of 3/32 1.D. x 5/32

-
IO =
0D with 1/32 wall

thickness. Very high grade, Tygon is recognized os the
finest product of ils kind. Unmatched rigid quality conirol
TYGON-50.....§10eq., or 3 for §25

6V@I2AH SEALED,
RECHARGEABLE,
GEL CEL, BATTERY,
New Panasonic, LCR6VI2PI
Tough to gel af a discount. Very
compact, Two top mounted 1/
4" faston connectors, Perfect for high drain projects.
Size: 5.9 x3.7Hx1.9'D 2 for $20, or 10 for §89

TWO MORE NEW ESOTERIC GOODIES?
Da you think we have gone mad?
How aboul an 8313VAC
@ 15KVA Pole Transformer.

120/240 VAC output
Of course you could use il
4, 05 0 slep up couldn you?
I's new and ils ships by
truck Limited gty.
POLE-FMR.......$350

FABULOUS, NEW, YAG LASER SYSTEMS provide 100Watts, CW @1.08dum,
also a Imqnancy doubled model with 40Watts @ .53%um (green)

SINGLE \"AG SYSTEM......$18K,

Laser Photonics Type YCO-
1003Mm, adjustable output
power from 100mW lo

. 100Walts + 2% Modes
include: CW, Single pulse
adjustable from 0.110 9.9
seconds in 0.1 sec
increments. Repeal pulse
wilh adjustable duration as
previous and adjutoble rate
from 0.110 9.9 seconds in
0.1sec. increments. Beam
delivery vio 0 4 meter
length quartz fiber optic

Internal fiber calibration system. LCD control panel for easy selup. Frequently used progrom seftings can
be saved 1o memory. Internal graphics printer. Pulsed loser diode aiming laser. Two slage microprocessor
system monitoring. Key swilch occess with fool swilch laser aclivation. internal liquid to air cooling. Power
required: 220VAC, single phase @404, 60Hz. Mechonical: 387H x 33°W x 22°D, weighs 325Ibs . Wheel
around cabinel. The Dual mode system in addition to the YAG specifications above includes frequency
doubling on demand. The green oulput is G-switched al 10KHz producing an outpul beom of ém) @
200ns or 60W average with 2 10 40 watts delivered at the fiber. Pulse mode operation for the dual mode is
different as well: Single pulse mode is adjustable from 0.110 600 seconds in 0.1 sec. increments. Repeol
puise mode has the same odj. pulse width and an adjustable pulse interval of 0.110 9.9 seconds in 0.1
sec mc;emenls These numbers opply fo the 1.064 wuvelengm anly Cobinet size: 40°Hx 33" Wx 23D

th models are NEW. Mus! ship vio ir
DUM. FREQUENCY YAG SYSTEM....... $25K

“For High Tension Relief”

how does a gian! ceromic Insulotor
sound? Now you can insulate yourself
from anything you wanl.... say your mother or father in
law? This boby weighs 42lbs! ond its size 18°L x 8" diam
with cos! steel ends each with four 1/2” threoded
mounting holes. We have anly o few ovailable. Would
make a nice lomp,.... Hmmmm moybe coffee lable legs?
Limited Quantity INSULATOR...$6%ea., 4 $239

NEW, 3 POLE CONTACTOR,
Fasco, type: 30E030 with 208/230VAC Coil,

Photocathode Gallium Arsenide
[Resolufion 45 Ip/mm
Photo Response 1200 Ma/lu

NEW, GEN Ill, INTENSIFIED GOGGLES, STATE of the ART, U.S. MADE.
The NQS00), the world's most rugged and reliable, high performance night vision goggle for ground
operations. Extensively used by the US. Army, it is the State-of-the-Arl in mono-fube Night Vision Goggles
Utilizing the MX-10130 Gen lil intensifier, it can be used in the darkest of conditions, headstrap mounted or
handheld. Engineered for maximumn comfort and simple to use. The system contains an IR lluminator, low
battery indicator & high light sensor for autornalic power off to image lube. Soft Case, headsirop, demis!
shields, sacrnﬁtm filter. eye cups. 2 AA batleries, and operators manual

Battery Type 2 AA Lile 20Hrs
Maognification 1x
Obijective Lens 25mm F/1.2
Field Of View 40°

Size: 3'H x 2.5°"W x 3.7° D and UL approved
FASCO 30£030..............5820ea. 3 for $49

lollowing speeds @V | nowoso RPM and mounting brackel. Perfec! for do
12V 60mA 360 it yoursell motion control. Size:
15V 62mA 457 113 diom x 87°d. Supplied with dolo
17V 64mA 523 Removed from new equipment

| MAY SPECIAL, BUEHLER 127K.......5100a. or 4 for $35 JL HEDS-7500....§1520. or 2/525 |

NEW, CURRENT TRANSFORMER, 500:5AMPS,
Instrument Transformer
CAT 5, type, SFT-501

NEW, Roted for + 1% Accurocy,
600voll insulated Usable from 50
10 A00HZ Size: 4. 2°Hx35Wx 1"
Thick. UL opproved foo.

SFT-501 XFMR.........82%a.

NEW, 3M ELECTRICAL TAPE, Type, 471
Plastic tape, Two colors Blue and Yellow!

You get five of each color, tofal 10 rolls eochy
Qam'x 108f1. Uniil we run out of one of the
colors! 3M TAPE....10 rolls for $5

HP OPTICAL ENCODER, HEDS-7500,
NEW, 1000 ppr quadrature, 256 ppr direct TTL compatible,
A & B output for count and direction, 5VDC &@20mA

power. Shaft has a 1.1"diam
anodized aluminum, removable gear

20 Mav 2000/Nuts & Volits Magazine

Write in 92 on Reader Service Card.

ORDER: §00-810 0ja070

INEW, Rated for Tube Gain 35,000 Focus Distance 2.5m To Infinity
wh ugvnc -IEDE:C bggvAC System Gain 3,200x Size 149149 x91cm
FLA/POLE  30A 3 A nal To Noise 18:1 Weight 680 gm
wspo 08 son  soa |7 eight 680gm  MAY SPECIAL.....2495ea. )
LRA/POLE 180A  180A  160A
LRAIPHASEZPOIE  150A  120A

NEW-WEBSHEMGW ON-LINE

1
VISA, Md AMEX, DISCOVER,|COD |'|ON urﬁ:e

E 601;668-24?9
s@resynlrddﬁrcom

CH:LI
4-7825 EMAIL sale
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CO, LASER SYSTEM is SELF CONTAINED and MOBILE NS
Fabulous 20Watt Laser with flexible, hand held, beam delivery.
True plug and play operation. Simple 120VAC @3amp power ond
“BAM, kick things up a nolch®. This unit is specifically designed for
“cutting, coogulation and ablation®. Loser functions are
4 controlled by a user friendly conirol panel. Self contained & air
cooled, CW or pulsed mode operation. Sealed CO,
technology for long life & low maintenance A simple fool
swilch energizes the laser, leaving you free fo use the
focusing hand piece. Selection of power & duration are
made through the conlrol pane! with LED display.
Accuracy of the delivered power is maintained through
an intemal calibration feature. A 1.5mW, 635nm, red
aiming loser diode is visible ot the precise focal
plane of the €O, output. Maximum operating fime
at full out pul is 10 minutes. CO, laser is class 4
b, With output af 10.6 microns. Output power is
selectable from 110 20 walts. Spol size 0.3mm
clilp Super pulse mode offers 1 1o 10 Watls,

ec. pulse width ol up lo 750Hz rate

Sﬁngﬁe pulse width o 0.1 10 1.0 sec., Pulse Irain
of 0.1 10 10 sec. with 50% duty, Internal air
purge system. Heavy duty industrial construction
with integral wheels for one handed portability. Size
38°H x 25°D x 12°W. Weight is 80ibs. Includes operation
manual. Slightly used in mint condition. Don't miss this one

SPECIAL Limited Qty,, CO2-CS1......... .$3500e0.

MINIMOTOR SA, SWISS GEARMOTOR, Soooo TINY
State of the arl “ironless” fype, mini moor.
Model: 1219E-012G-400. Includes  104:1
Plonetory gearbox. Size: 12mm d x 44mm
L with 2mmd x 6mm L. flatied sha, solder
terminals.

Sk R0 LIMITED QUANTITY

mA 66 TYPE A: $22 5 for $99
12V 5mA 145 e secmleai i

NEW, TELECONFERENCING MIC, Super high quality construction,
PictureTel, system mic 200,

Was used on the "Venue 2000 Video conferencing

system. The handsome desk lop unit includes 25

of coble. The internals include o noise cancelling

electrel microphone with preamp and gain conlrol,

Operates on 12VDC @50mA

L MIC200...............

.$12ea. or 3 for $25 )

Dual RS-232 comm. parts and printer port

Softwore gvallable from Sefko. Original cost >$36K
Ships via truck.  D-TRAN, RT2000.

SEIKO INTELLIGENT ROBOTS, D-TRAN RT-2000
Cylindrical Coordinate Servo Robot with Controller.
The robot is based on a four axis, closed
loop servo system. The provided teach
terminal allows for programming and
direct robot operation

Programs can also be | | a real time, black ond while video output,
downloaded from o compatible with ony stondard monitor or
PC. The included VCR. Unlike "Night Vision™ systems which
controller requires. require some available light or added
220VAC @0.5KVA external ilumination, the thermal imoger will

Confroller Size: 17°W x
10°H x 21°D. The robat offers high precision, repeatability and speed. Some
specifications include: Max. Swing areo: 20.6° radius. Base plate dim: 13" x
8.6" Repeotability: +0.0004". Speed: 63"/ sec, Paylood @ max. speed:
5.5lbs. Overall dimensions. 11"W x 24.6°D x 21°H. Robot only weight: 110ibs.
System olso includes: 1” thick solid steel base plate. 1/0 inferfoce module,

Specs: Rolglion Resolution Speed Reach Siroke Max Torque eleciric cooler. FOV 27H x 18V degrees, Power required: 12VDC @2Amps max., Video
AAXS 290° 0.005* 240r/s  N/A N/A 30Kg. cm output dard NTSC/ . Auto and conirasl, Seleclable imoge
RAXIS N/A 0.0003" 47°/s  20°/16° 9.84° 30Kg cm Vert. | | polority. <30 seconds from furn on fo operation. Operating temp. range: -40 1o +122F
TAXIS 290° 0.0009° no*/s N/A  N/A  2Kg force on T | | Waterprool package is only 8°H x 7.4°W x 8°0. Weight: 6.5 Ibs. FANTASTIC don't miss oul
ZAXIS N/A 0.0001" 157/s.  N/A 394"  6Kg @250mm | | Regular Price >$8500, SPECIAL, NIGHTSIGHT 100.............. $554%ea.

Only ane chonce 1o own this robot. Removed from working lab. Sold as s.

2895

1 WOW! THERMAL IMAGER from TEXAS INSTRUMENTS,

NIGHTSIGHT 100.
Detects o human sized image ot up to 8001, in
complete darkness. Yes,it is tough to hide from
athermal imager. (You have seen them in
action on “COPS” This like new unit generates

operate in TOTAL darkness. Also ambient
lighting such os street lights or bright outo
headlomps have no blinding affect, Thermal
imagers funclion by defecfing the difference belween
the background ombient lemperature and the lemperature %
of the objects being observed Completely self conlained,
apply 12VDC and it works. Specifications: Temperalure slobilizotion via internol thermo-

A VERY COOL COLOR CAMEM “The ROVING EYE CAM”
Ultra Compact PAN and TiLT
MJTO IRIS and AUTO FOCUS o boot!

A FLEXIBLE, ARTICULATED MANIPULATOR
what wild uses can you think of for this?

What we have here is 0 40" long X 3/8" diometer remolely

controlled end effector. The probe tube is protected by a

model was infended to hold an ulirasonic ransducer for
Inserted into the body for diagnostic purposes. (Not by oliens

be manipulated through this channel. The last 2.5° of the
device, the “business end” is linked 1o the hand piece vio o

the fip. It is quite amazing 1o see. It looks "alive™ Operotes on

Does noi effect operation. MANIPULATOR...

steel sheath covered in a flexible plastic jackel. This particular

as for as we know!| The inside of the tube is hollow and about
/4" in diameter. All manor of wiring and sensor hookups could

system of lour steel mini cables. Two knobs on the hand piece
cause the lip 1o move + 90 degrees in o 360 degree area aboul

principal fo thase hond controlled animefronic devices used in movies
excep! on a smaller scole. 50 use your imogination, conned something
interesting 1o the fip ond start being an articulate manipulator. These were
removed from evoluation lob and may nolt have cover for handplece
..$225e0.

Anoiher super quality color conference
comera designed as part of a high end
system from PictureTel. The unit consists of
o comera head atioched fo o bose PC
board. The attachment is via a moveable
mounl There ore two finy stepper drives
which create the pan and 1ilt motion. The fiif
stepper is mounted lo the PC board. The
pan stepper is unmounted and attaches to
the side on your base or enclosure. We
ossume the camera Is controlloble via
seriol commands however we have no info
on how fo do it. Anyone who can lell us can have some free comeras. The camera
maodule spacs: 400 lines @ liux, the power required is 12vVDC @ 500mA. size of head
is: 5.5 diam. x 3.2°H, The oftached PCB is 3W" x 41" x 1.3'H. Oh, ond did we menfion
ir's auto focus and auto iris 1007 Composite video output. We think it hos Y/C also. Check
our web site for further delails os they become avallable. Order now, the price goes up
when we get the seriol commands. Removed ond tested. SPECIAL MAY PRICE

MINI-R2D2 CAM......$14%eaq. or 2 /$289, or 5/$499

similar

(ULTRA MINI and WEATHERPROOF “LIPSTICK” e
Sleek black anodized, alum. housing, O-Ring sebled &
RAINPROOF. Adj. liting mount. 1/3" CCD, 380 Lines, 0.3 Lux,
AGC, Auto Shutler. 9-12VDC @100mA, 4mm, f1.8, 78° FOV real
glass lens. NTSC video, <lounce! IR SENSITIVE
23mmdX50mm, 36° cable with BNC video & DC borrel jock
GM-200K, PINHOLE Model. So tiny you can install if direcily into’
@ door, Only 0 0.9° diameter hole! Specs os above. 90° FOV
Pinhole lens. 1/2 once! Size only 23mm d.x35mm long. Think of
the ploces you could pul this litile jewel
LOOK! SPECIAL MAY PRICE, GM-200KSTD..$69
LOOK! SPECIAL MAY PRICE, GM-200KPH...$69 |

NEW! LCD COLOR, TFT, ACTIVE anx DISPMY
Offers a super 5.6” VIEWABLE ARE
Pro System Available with Custom Case, BUILT- fN 12V GEL CELL,
all A/V cables and charger. Super Deal.

You asked for it. Finally we found o unit with exceplional
quality at an affordoble price. Perfect as a portable, general
purpase color monitor for standard NTSC color or B&W video
systems. Fully compatible with all our cameros as well as
Camcorder, VCR's elc. Perfect as a rear view systermn with
ony video comera by virfue of its buill in, mirror imoge
function. Completely enclosed unit has adjusiments for color,
contrast and brighiness and volume, for ir's inlerol siereo
speakers! Asid. 1/4 x 20 Tripod socket and o 1ilt down stand
for toble top viewing. Inputs include: gudio [L&R) and video on std. 1/8" mini jocks Extemu\
12VDC on std. barrel connector. Specifications: 5,67, TFT octive matrix LCD with 76.8K Pixels,
CCAL backlight with 270cd/m Luminance, 500mW audic cutput ovallable on std. 1/8° jock.
12V@600mA powered, S0mV min. or std. line level oudio input. Overall size: 6.4"W x 5.25°H
% 2.20° New first quality. An optional accessary kil is available which includes: A luggoge
quality, custom made, padded case with dual removable straps for shoulder and/or
hoiding of wois! level for porfable, hands free viewing. Built into the case is o 12V Gel Cell,
rechargeable battery. Also supplied is o complete set of A/V cables. AC power adapler,
power swilch ond battery chorger.
GM-TFT56, with AC power adapter....$299%ea. GM-ACCYTFT......$45

NEW, “COLOR STEALTH CAM”, MICRO SIZE, with AUDIO!
That's right' COLOR! In the some size package 100! Sleek
oluminum housing fits like o glove! Removecble mig.
bracket & a 1.3M cable with BNC vid., RCA aud., linternal
mic) & DC pwr. jack for, no sweat hook up. Why fool
around with on open P.C. board? Now you can have the
“COLOR STEALTH CAM®
*1/3" = 350 Lines

* Aulo Shuter

= 270k pixels

* Focus:10mm 1o inf * NTSC video

* lecounce! = Size: 3Imm sq. x 28mm d
GM-40005-5TD w/audio, SPECIAL...$8%aq.

B & W "STEALTH CAM”,
MICRO SIZE, with AUDIO!
The sleek aluminum housing fits like o glove! Removeable
mig. brocke! & o 1.3M coble with BNC vid, RCA oud.,
linternal micl & DC pwr. jock for. no sweat hook up. Why
fool around with on open PC. board? Now you can hove
the "STEALTH CAM"#1/3" CCD #410 Lines«0.3 Luxe
AGCeAulo Shytters Pwr. 12V @110mA=250k pixelseStd. 4mm,
78° FOV lens=Pinhole, 90° FOVe Focus:10mm 1o inf sNTSC
videoe<ounce!sIR SENSMIVE+Size Std: 30mm sq x 29mm d
PH: 16mm d, Don't confuse with LOW RES, HIGH LUX C-MOS
CAMERAS. GM-20005-STANDARD OR PINHOLE,
SPECIAL...$6%ea.

NOW YOU CAN SEE WHAT THE “FISHES ARE DOIN’ (down 60 ft.)
- UNDERWATER B&W CAMERA with

INTERNAL, INFRA-RED ILLUMINATOR!
Sleek block anodized, BRASS, housing. O-Ring sealed &
WATERPROOF. Adjustabe mouni incl. Specs: 1/3° CCD.
400 Lines res.. 0.05 Lux sensifivity, AGC, Auto Shutler
12VDC @225mA, 4mm, 78° FOV lens, A real glass lens.
NTSC video oul. Superior construction. SENSITIVE 1o IR
Ulra small Size only: 1.25°diom. X 2° long. With 60 fi. cable. Perfect as o remote areso

=0.7 Lux = AGC
* Pwr. 6-12V @30mA
= 5td. 7 mm, 56° FOV lens

CO2, 120Watt CW, SEALED GLASS LASER HEADS
inlcgrun' Hun‘l Sﬂrkd' Mu'mrs NEW!
== ——

High quality waler cooled heads. Were originally designed for medicol opplication. All models are similor in

construction. Size of the model 103: 60°L x 3.2 diam., Model 160. 44°L x 3.2°diom. Model 135: 35°L x

3.2°diom. Power requirement, model 103, 40KV irigger with 25KV @ 10 o 30ma operoting current. Model

160 and 135, 30KV trigger with 15-20KV @ 7 1o 20mA operoling current. These are not foys. They must

conform to Class IV CORH regulations when assembled info o funclioning system. Perfeci for engraving,

cutting and drilling most malerials. Only three avallable. Only one 200W system. We don'l expect any more.
Special 200W dual tube head with metal housing & dual power supply.......$4395.

Limited Quamtity.......100+Watts.... $1475,, 35Watts.... $895.

SUPER SPECIAL OFFER,
ACCESSORIES to
COMPLETE YOUR CO2
SYSTEM!
CO2 Power Supplies: for
100Watt+ Tube..$495ea. Supply for 35Watt Tube..§3%9%ea. 100W,
power supplies are used, lested and guoranteed. 35Watt, power
supplies are NEWI! Supplies are not sold without loser tube
purchose. Articulated beam delivery arm with focusing hand
piece. Brand new. A fantastic item. Regular price >$3500.¢0!
With purchase of tube..$895ea. Arm without laser tube...$1295ea.
A NICE ASSORTMENT OF CO, and YAG OPTICS TO MAKE YOUR LIFE EASIER!
All NEW and factory boxed first quality, BK-7 gloss or ZnSe.
MM &  NAME DESCRIPTION MISC
RP10-02 RISLEY PRISM ldeg. AR @1064 & 540 Jo 650nm
RP10-03 RISLEY PRISM deg. AR @450 lo 650nm
BSI0-01 BEAM SPUTTER AR @45deg for 1064nm
BS01-02 BEAMSPUTTER AR @45deg. for 1064nm YAG or CO,
DUAL-01 MIRROR/HF-HR  HT @45deg. for 532nm, HR for 1064nm  High Power
PLOV-01 DUAL FREQ LENS HT for 1064 ond 6328nm >98.5%, 113mm  Focus C02 & HeNe ZnSe
Order by ltem Number. All models priced at $25ea. or 2 for $45

Aligninment/multi wavelength path,
Aligninment/mulfi wovelength path.
YAG or CO, High Power

\Removed from equi

ACOUSTO-OPTIC MODULATORS, ISOMET 1205C-2
Specral  Acive  Materiol
Range

A4>15um  2.0mm

PbMo0, 25nsec
1, excellent condition. ISO- IMC‘JJ.‘M: 2 for $59

{inspection comera. Greal for general outdoor use as well. GM-300KIR......$179

( NEW !, @ - SWITCH, )
CRYSTAL TECHNOLOGIES, MODEL 5100
We were forfunate fo
obloin a small quantity
of these first quality
units. They were
destined for usein o
100W YAG laser. See our
“YAG DECKS® pravious
poge, No specifications
at press lime. Water
cooled. A limiled numbes
of matching RF drivers for
these G-switches are
ovailable
.Q5100........ ...$225¢eq.
2o REFMHZ-5100.......$350e0.
PRECISION GEARMOTOR with GOVERNOR
TRW, GLOBE IND. Type, 25140
VN I RPM
6V 160mA 600
9V 180mA 1180
12V 210mA 1675
New and very high quality MIL SPEC. mini molar with o
pletary gearbox [ratio unknown and governor outpul. Size
18mm d x 72mm lang notl including the 2 6mm diom. x
Timm long. flatted shoft, with attached 3 wire leads
TRW-GOV.....covninnes $22eaq. or 2 for $39
ZOOM RIFLE SCOPE,
BUSHNELL 3-7X Custom .22
We have a small quantity of these used zoom scopes
remaoved from oplical equipment in good condition. They
have an
18mm
objec-
live and
an
relief of about 2 5°. Bosic cross hair reficle with windoge
and elevation adjustments. Standard weaver fype groove.
Somry we have no mounting bases. Size- 9.75°L x 1.1°D max.
BUSHNELL....coooonniasssnn $20ea.
CUBE BEAM SPLITTER w/FREE EG&G
detector & signal conditioner board.
EG&G, SGD 100A detector mounted ot
the approx. 7% splif output of a 12mm
cube beam splitter. Transmission is
about 85% straight thraugh. The signal
conditioner board operales from + 15
VDC. All opfical components are
mounted on a anadized adjustable
mounl. Used in good condition
EGG-BS1...$20ea. 2 for §35
STEPPER MOTORS with Belt drive pulley,
NEW, VEXTA Type PH265M- 3]’ Each 6 wire stepper|
has o removable 1.2°d. loothed
belt drive pulley. The molor is
raled for 6VDC @0.85A and
0.9deg/step with 5° long wire
leads. Very high quality unit
Standard mounting size: 2°H x
2271 x2.2'Wiat foce, 0.25Dx  ©
0.6L shofi, $15ea, or 2 for $25
Tove 25 AH SEA!.ED IEAD ACID, PACK.
Eoch pack hos 5, 2 Vol - ]
cells. 'D'size cells are
arrainged as 1X5 cells.
Enclosed in on ABS outer
shell. [removed for photol Perfect for high drain
applications. Make cusiom packs of any rating. Size: 7.5°1
\x 28°Hx15D b-five pu:ks for $20, 40 for $99 )

Write In 82 on Reader Service Card.

WWW. RESU I.TD4U (OM
RESOURCES

-LTD

VISA, Md AME)f DISdOVER COD, ,ONL E
ORDER: §00-810/4070 TECH:LINE 603"—668 2499
FAX: 603-644-7825 EMAIL sales@respnltddd.com

3&0 BEDFORD STREET , MANC ESTER' NH 03101
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It’s hard fo believe,
but the BASIC Stamp
has been around for

almost seven years

now. While this col-
umn isn‘t quite that
old, it's been around
awhile too, and the
three of us that have
| written it have delved
into some reasonably
sophisticated projects.
Parallax has made
terrific efforts in the
way of getting Stamps
info the hands of
youngsters through
their "Stamps in Class”
program. What this
means is a whole new
crop of young
Stampers. This month,
we're going to take a
step back in sophisti-
cation and focus on
the process of pro-
gram development,
It's a simple project
and yet, might even
teach the “old dogs”

a few new fricks.
22 WMav 2000/Nuis & Volis Magazine
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Putting the Spotlight on BASIC Stamp

Pra jecis, Himnts

by Jon Williams

Stamping Myself Into Better Shape

ne of the best things about
), doing electronics as a

hobby or profession is the
| ability to design some-
| thing useful that doesn’t
currently exist. Case in
point:

Some of you know that I'm
a part-time actor. Yes, really, an
actor — | have an agent, go on
auditions, and even get hired
from time-to-time. | was recent-
ly lamenting to a friend about
some great auditions I'd had
that didn’t result in bookings. It
is the worst part of being an
actor: the unexplained rejec-
tions. My friend reminded me
that — especially in commer-
cials — most of the time it's
about appearance, and that
almost everyone being called
in to audition can act. It made
me think long and hard. I've
spent the last two and a half
years training with the best
acting coaches in Dallas and,
sad to say, have not dealt
much with my appearance. |
guess | could blame my
advancing age for my advanc-
ing waistline, but the fact is |
really should make an effort to
drop a few pounds. | just saw
myself on tape from my last
stage appearance and was not
happy.

| study with an actor
named Tim who is in great
physical shape. On a class
break, | approached Tim about
his exercise regimen, expect-
ing to hear about how he
spends a couple hours a day in
the gym and eats next to noth-
ing. Not so. Tim told me how
he entered a 12-week contest
and dropped an amazing
amount of weight and com-
pletely transformed his
physique. He even showed me
his driver's license photo to
prove it. He had made an
amazing transformation and
had spent less that three hours

per week in the gym! Hey, | can live with that.

Well, | don't really want to enter a contest, | just want to
drop 10 or 15 pounds and improve my physical appear-
ance. As luck would have it, | found a book that detailed
the diet and exercise regimen that Tim follows. To my very
happy surprise, the diet and exercise plan is not difficult, yet
it is regimented and needs to be followed with some disci-
pline.

Specific to the exercise plan is the timing. While the aer-
obic part of the plan calls for only 20 minutes of exercise
every other day, it must be done is a specific manner: four
cycles of five minutes each, with each cycle divided into
four stages (two minutes, one minute, one minute, then
one minute).

| turned to my cool digital wristwatch. Darn! The timer
has only three stages, and between the overhead TVs, the
radio blaring, and the other treadmills, | can't hear the
watch beeping in the noisy environment of the gym, any-
way. Sounds like a good opportunity to build a custom cir-
cuit. Sounds like a great opportunity to use the BASIC
Stamp!

So, | want a little exercise timer that will time four cycles
of five stages and give me both visual indicators for use in
the noisy gym and an audible indicator for those days that
I'm on the jogging trail and the unit is strapped to my arm.

Before we jump in, let’s talk a bit about the “process.”
What | mean by this are the steps that we will follow to
develop our project. Don’t make the mistake of thinking
that you can just jump right into small projects without
planning them — like dogs, small projects can bite you as
badly as big ones.

Here’s a good process to use for Stamp project devel-
opment:

. Define the project/product
. Design the hardware

. Write test code to verify hardware design
. Write software

. Test software to requirements

. Field-test project

. Refine software and re-test

NOowmh WN -

.

Define the Project

The first step, "define the

. oo i 330 N
project,” is the trickiest and Pin3 ANA—P—
causes the most amount of
trouble because it is usually Pin2 AAA _”_\ !
taken for granted. I'm sure \
you've heard the phrase “Plan Pt — AAA—P—
your work, work your plan.” \
That's what Step 1 is all about. Pin0 —AAN—P—1

You'll save a lot of time and — o
especially if you enter the pro- =
fessional ranks — a lot of devel- Figure 1: Exercise Timer
opment money if you commit Schematic
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Stamping Myself Into Better Shape

to Step 1.

How do we do this? The answer is simple and yet, it's not
always easy: We must fully understand our customer’s wants and
needs. 5o take the time to do this step well. Ask a lot of questions.
Sometimes the customer will be you. That's okay and doesn't
excuse you from the step. And if the customer is someone else —
especially if that someone will be paying you for the product —
you really need to be diligent. If you don't, you may find yourself
delivering a product that is missing features or, worst of all, is noth-
ing close to what your customer actually wants.

Okay, I've already described our little exercise timer, and we're
Just going to leave the definition as-is for the moment. Let's move
on to the hardware (Step 2).

Hardware

Our timer needs four stages, so we'll use an LED for each.
Since we have a little bit of Stamp experience, we'll connect the
LEDs to the lower bits of the output and use positive logic (output
high will light the LED). This will be fine since we're only going to
turn on only one LED at a time. We can get a little more current
out of the Stamp if we use inverted logic (output low turns on
LED), but this makes the code a little more difficult to read. The last
thing we need is something to make sound. A small piezo speak-
er will take care of that nicely. See Figure 1 for the schematic of the
exercise timer.

Testing

With the hardware designed, we need to test it. This is espe-
cially important since there is a lot of hardware interacting with
the Stamp. While that’s not the case with this project, we still need
to test it, and we’'ll use this opportunity to develop a little bit of the
code for the final project.

Listing 1 is the test code. To some, this code may look a little
more refined that what one would generally consider “test” code,
but it's best to have neat code from the start. That way, we're not
cleaning up our test code to put into production; it's usable as-is.

For you beginners, | can't stress enough the importance of
using SYMBOLs. Using SYMBOLs will save you time by making
your code somewhat self-documenting. This allows you to focus
on the code instead of the comments. And don't forget that PBA-

SIC allows you to assign more than one SYMBOL to the same vari-
able (this is called aliasing). You can do this when you're running
out of variables and want to use the same one in different parts of
the program. Just keep in mind that PBASIC variables are global
and you'll want to make sure that using a variable in one part of a
program under a given alias does not interfere with its operation
in another part of the program. Here again, planning will keep
you out of these sticky spots.

The test program is pretty basic. We want to make sure that
the LEDs work and that the beeper sound is pleasing. To that end,
we've decided to structure the code like a shortened exercise
cycle. One thing that | know I'm going to need is some sort of
delay routine. We can't get away with a simple PAUSE command
because the first stage is two minutes long. Since the maximum
PAUSE value is 65535 — just over a minute — it won't work.

We could choose to use PAUSE 60000 twice for the first stage,
but this doesn’t give me much flexibility or re-use in this project or
others. A delay routine that works in seconds would be a little
more flexible and easier to apply elsewhere. In the Subroutines
section, you'll find “DlySec.” This works by setting the variable
“secs” to the value we want and calling the routine with GOSUB.
By using byte-sized variables, this routine will give us a delay of
four minutes, 15 seconds (255 seconds). If you want to modify this
to run longer, you'll need to change both “secs” and “loops” to
waord-sized variables.

Software

Okay, the LEDs work and the beeper sounds great, so let's
start the production code (Step 4). Listing 2 is our first attempt. You
see that it’s really not too much of a change from the test code. In
fact, the only thing necessary to get us from the test code to meet-
ing the basic specification was to create a loop in the main body
of code so that the program will run four cycles.

The code works — great! Now we could stop here, but what
we've noticed is that there’s a big chunk of code that has redun-
dant sections that we may be able to refine. If we look at the oper-
ation of each stage, it goes like this: Turn on the stage LED, sound
the beeper, time the stage. Yeah, we can clean this up a bit.

Take a look at Listing 3. What we've done is added an inner
loop to handle the four stages of each cycle. We're able to deal
with the discrete differences between each stage by using

' Stamp Applications - May 2000
Listing 1

m
e
i
]

...... XTIMER1.BAS
' Purpose... Exercise Timer - Hardware test code
Author.... Jon Williams

Vomeee [ I/0 PANS ]mmmmmmm oo oo e e e e e
SYMBOL ~ BprPin = 7

L e BESOSEanta = e eSS
SYMBOL BprTone = 75

SYMBOL. BprLen = 16 0.192 secs

" e TR T M e e e v e e e
SYMBOL secs = B2

SYMBOL  loops = B3

L e T B e R e e e e e s e
Init: Pins = 300000000 ! LEDs off to start

Dirs = %10001111 ' 1EDs and Piezo outs
----- [ Main Code J=m==meemrem e e e e e m e e e e e ——————
Main: Pins = %0001 ' stage 1 LED on
SOUND BprPin, (BprTone, Bprlen) * sound start of stage
gsecs = 120 ' 2-minute stage
GOSUR DlySec
Pins = %0010 ' stage 2
SOUND BprPin, (BprTene, Bprilen)
secs = 60
GOSUB DlySec
Pins = %0100 ' stage 3
SOUND BprPin, (BprTone, Bprlen)
GOSUB DlySec
Pins = %1000 ' stage 4
SOUND BprPin, (BprTone, Bprlen)
GOSUB DlySec
Done: ping = %0000 ' LEDs off
SOUND BprPin, (0.12,50,12,75,12,110,12) * sound end
END * of program
N IO e L = e e e g e F P = e e
DlySec: FOR loops = 1 TO secs
' PAUSE 1000 ‘ pause 1 second
PAUSE 10 ' guick pause for testing
NEXT
RETURN
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Stamping Myself Into Better Shape

LOOKUP to get the values we need for the LED output and for the
stage timing. Notice that our stage loop is zero-based (goes from
zero-to-three instead of one-to-four). This is necessary to conform
to the requirements of LOOKUP. The first element in the LOOKUP
table corresponds to the control variable value of zero.

Software Testing

All right, time for testing. Everything seems to be working fine
and we even used less code space by adding the stage loop.
That's good, it means there’s more room for future features. Then
something happened. | got up to get a drink of water and, while
walking away, the beeper sounded. Cool, the next stage. But what
stage? While I'm out on the jogging trail | don’t want to think
about where | am — | just want to be told what to do next.

What we need to do is have a distinct audio indication for
each stage, just as each stage has its own LED. Take a look at
Listing 4. What we've done is replace the single SOUND command
that's embedded in our loop with a call to a subroutine named —
appropriately enough — “Beep.” Beep takes advantage of another
great PBASIC command: BRANCH. We use BRANCH to route the
routine to the appropriate sound commands. Stage 1 uses one
low-frequency beep, Stage 2 uses two low-frequency beeps, Stage
3 uses one high-frequency beep, and Stage 4 uses two high-fre-
quency beeps.

That's much better. Now it's time to move from the bread-
board to a device that can be “field tested” (Step 6/. It's one thing
to conform to specifications in the lab, but it's in actual use where
we really find out how well we've done our job.

Field Testing

Okay, | put on some gym shorts, laced up my favorite jogging
shoes, and hit the trail. So far, so good. I'm thinking, “Yeah, baby, |
can feel the pounds melting away.” Then, just as | was so proud of
myself, | tripped over an untied shoelace. To make matters worse,
the lace breaks as I'm re-tying it, and then the beeper indicates it's
time for the next stage. Shoot! This isn't working out — | need a
Hold switch on the timer.

e

SRS R ——

4 ea ey sy

To be fair, we can‘t always foresee
these problems in the design stage — J)
that's why we do field testing. That .
said, we would minimize the chances
of major problems arising during field Piné
test by asking a lot of questions up
front; especially questions on how the
device will be used. Field testing, as
we've just seen, will catch all the final
“gotchas.” =

10K

Refining

Adding the hardware for the Hold switch is the easy part (see
Figure 2); the software to support it is going to require a little more
work. The reason is that we've kept things very simplistic. I'm not
criticizing what we've done so far because it does work. The sim-
plicity, however, does not support much in the way of flexibility
and now we have to take a step back and re-design our code.
Now you see why it's so important to know — to the extent we can
— all of your project requirements up front.

Our Hold switch will work by suspending the current stage
until pressed again. The device will tell us it's on Hold by flashing
the current stage LED. Finally, we’'ll start the program in Hold
mode since it’s just a bit easier to press the Hold button than to flip
the power switch when we want to get started.

You may remember from last month that | suggested we could
give our programs a lot of flexibility by breaking them up into
small chunks and using a "task switcher” or “time slicing”
approach. Since the concept as it applies to this project may not be
immediately obvious, let's just jump into the final code and see
how we got there. Once you understand the concept, you should
find it reasonably easy to apply to your time-oriented programs.

What you'll immediately notice is that the delay routine is
gone and we've added quite a few variables. The approach of this
program takes advantage of the fact that most programs run in a
loop. What we're going to do is keep the loop simple and some-
what constant, allowing us to use it as a time base.

Did you know that the first PCs didn't have real-time-clock

' Stamp Applications - May 2000
' Ligting 2

XTIMER2a .BAS
Exercise Timer - Version 2 (4 cycles,
Jon Williams

n
e
iy
o

Purpose. ..
* Author....

1
&
g
&
]
f
H
'8 )
ko]
o4
5

This program serves as a multi-stage exercise timer. The program runs
four cycles of four stages, with an LED and audio indication for each

' ‘stage.

L S U TJ0 NG Jemr et e e S e L e e e e il i
SYMBOL BprPin = 7

M= R R e e s
SYMBOL, BprTone = 75

SYMBOL BprLen = 16 ' 0.192 secs

| S ['Variables ] = e e e e e
SYMBOL cycle = B2

SYMBOL  secs= H3 ' stage timing (minutes)
SYMBOL  loops = B4 ' counter for long delay

Initialization

Init: Pins = $00000000 ' LEDs off to start

Dirs = %10001111 ' LEDs arxl Piezo outs
L [ Main Code |-—-—mmmmmm o e em
Main FOR cycle = 1 TO 4
Pins = 20001 * stage 1 LED an
SOUND BprPin, (BprTone, BprLen) * sound start of stage
secs = 120 ' 2-minute stage
GOSUB DlySec
Pins = %0010 ' stage 2
SOUND BprPin, (BprTone, BprLen)
secs = 60
GOSUB DlySec
Pins = %0100 ' stage 3
SOUND BprPin, (BprTone, BprLen)
GOSUB Dlysec
Pins = %1000 ' stage 4
SOUND BprPin, (BprTone, BprLen)
GOSUB DlySec
NEXT ' cycle
Done: Pinzs = %0000 ' LEDs off
SOUND BprPin, (0,12,50,12,75,12,110,12) ' sound end

END ' of program

FiEssesl Sl oLt HABE Y e e S e e e e

DlySec: FOR loops = 1 TO secs
PAUSE 1000
' PAUSE 10
NEXT
RETURN

' pause 1 second
' quick pause for testing
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chips? They kept time, at their lowest level, by keeping a tic
counter. Tics were then converted into the appropriate time for-
mat. That's what we're going to do. Our code will run in a contin-
uous loop and each pass through the loop will cause the tic
counter to be updated. Actual loop timing is a bit of a trade and
some projects will require experimentation to get the best results.
We have an additional requirement: to monitor and debounce the
Hold switch. Yes, we could just use the PBASIC BUTTON com-
mand, but it's not my favorite and can be a little confusing. What
we'll find is that loop-based architecture of our code will support
monitoring and debouncing the switch with fairly simple code.
For the moment, we'll arbitrarily decide to run our loop at 20
times per second, or 50 milliseconds per loop iteration. Since our
stage delay is in seconds, we’ll want to count 20 tics (loops) and

then update a seconds counter. When the seconds counter reach-
es the stage timing value, we'll move on to the next stage.

Take a look at the main body of code. The beginning of each
stage is noted with the stage LED lit and an audio indication. This
will only occur when our seconds timer (timing the current stage)
and the tic counter (time base for seconds) are zero. We also need
to load the stage timing when we start a new stage.

At the heart of our loop is the PAUSE command that pads it to
50 milliseconds. We need this because even the Stamp 1 can zip
through its code pretty quickly. Now you'll notice that the SYM-
BOL called “LoopTm” is not set at 50 (it's 46 in the final code]. It
did, indeed, start at 50 and was fine-tuned during testing. I'll
explain how at the end.

Now we get to the switch monitoring and debouncing. The

' Stamp Applications - May 2000
' Listing 3

...... XTIMER2b.BAS
Purpose... Exercise Timer - Version 2 (refined main loop)
Author.... Jon Williams

o
e
|
L]

This program serves as a multi-stage exercise timer. The program runs
four cycles of four stages, with an LED and audio indication for each

SYMBOL

Init: Pins = %00000000

Main: FOR cycle = 1 TO 4

loops = BS ' counter for long delay

‘ LEDs off to start

Dirs = $10001111 ' LEDs and Piezo outs

FOR stage = 0 TO 3
LOOKUP stage, (%0001,%0010,%0100,%1000) ,Pins
SOUND BprPin, (BprTone, Bprlen)

Purpose... Exercise Timer - Version 2 - Final
Author.... Jon Williams

This program serves as a multi-stage exercise timer. The program runs
four cycles of four stages, with an LED and audio indication for each
stage.

U mmme [ T/0 PAOS Jmmmmm e e e

SYMBOL BprPin = 7

P e e IS || s ey e e e e S e P e e e et
SYMBOL
SYMBOL

BprTone = 75
Bprien = 16 ' 0,192 secs

Vo [ VaEigbles: ] e e e e D

SYMBOL cycle = B2 ! rycles counter
SYMBOL  stage = B3 ' ‘stage counter
SYMBOL secs= Bd ' stage timing (seconds)
SYMBOL loops = BS * counter for long delay

stage. LOOKUP stage, (120,60,60,60),secs
GOSUB DlySec
NEXT ' stage
Bl B e e e e e e e NEXT ' cycle
¥
SYMBOL BprPin = 7 Done: Pins = %0000 ' LEDs off
S0UND BprPin, (0,12,50,12,75,12,110,12) ' sound end
B [ S CORAANER). | | e e e e e e S e e e END ' of program
SYMBOL BprTone = 75
SYMBOL Bprlen = 16 10,152 naes LRSS (e e e | e e S e S e R S
DlySec: FOR loops = 1 TO secs

e e e e e e e e e ot FAUSE 1000 ' pause 1 second
) ‘ PAUSE 10 ' quick pause for testing
SYMBOL cycle = B2 ' cycles counter NEXT
SYMBOL stage = B3 ' ‘stage counter RETURN
SYMBOL secs= B4 ' stage timing (seconds)
' Stamp Applications - May 2000 Init: Pins = 300000000 ‘ LEDs off to start
' Listing 4 Dirs = $10001111 ' LEDs and Piezo outs
e U 8 o B e T st R S | Main Code ]-- - =
LPRile. ... XTIMERZC.BAS Main: FOR cycle = 1 T0 4

Dones Pins = %0000

Beep: BERANCH stage; (Beepl,Beep2,Beep3, Beepd)
Beepl: SOUND Bprpin,(50,12)

FOR stage = 0 TO 3
LOOKUP stage, (30001, %0010, %0100,%1000) , Pins
GOSUB Beep
LOCKUP, stage, (120,60,60, 60) ,secs
GOSUR DlySec
NEXT ' stage
NEXT ' cycle

SOUND BprPin, (0,12,50,12,75,12,110,12) ' sound end

END ' of program

~~~~~ T M O e e e

GOTO BeepX
Beepd: SOUND BprPinm, (50,12,0,8,50,12)
GOTO BeepX
Beep3: SOMND BprPin, (90,16)
GOTO BeepX
Beepd: SCUND BprPin, (100,16,0,8,100,16)
BeepX: RETURN

DlySec: FOR loops = 1 T0 secs
PAUSE 1000
' PAUSE 10
NEXT
RETURN

' pause 1 second
' guick pause for testing
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way this will work is by incrementing a counter whenever the
switch is pressed. If the switch is released, the counter is cleared.
When the counter reaches the threshold that indicates a valid
switch press, some action will be taken.

By taking advantage of the Stamp’s architecture and the fact
that pins can be treated like variables, the switch variable updat-
ing or clearing can be done with one line of code. This works
because a pin is a bit-sized variable and can have a value of zero

* Stamp Applications - May 2000
* Listing 5

eSS = e M s e &

XTIMER3.BAS
Exercise Timer - Version 3 - "Time Slicer®
Jon Williams

=
e
—
[

Purpose, ..
* Author....

' =-=——-| Program Description ]

as a multi-stage exercise timer.

The program runs
four cycles of four stages, with an LED and audic indication for each
stage.

This program serves

The timer includes a pause switch so that a stage can be interrupted and
restarted. The timer begins in "Hold" mode. Pressing the Hold switch
starts the timer

fommeee [ T/0 PINS oo e e e e e e e e e

SYMBOL  BprPin = 7 ' beeper pin

SYMBOL, SWin = Piné ' Hold switch input

! e e e ettt et s

'

SYMBOL,  LoopTm = 46 1/20 second loop (tuned)

SYMBOL  TixMax = 20 * 20 x 50 ms = 1 second

SYMBOL SwMax = § ' switch debounce value

SYMBOL Up = 0 ' Hold switch released

SYMBOL: Down = 1 * Hold switch pressed
————— [ Warighles Jr——=srre=rr—=rnoreenr e e e e

SYMBOL cycle B2 T cles per workout

SYMBOL.  stage B3 h per cycle

SYMBOL g unter

SYMBOL ' stage seconds counter

SYMBOL | ime for stage

SYMBOL debounce

s I BT R B e I e e e e s o e

Init Pins = $00000001 light stage cne at start

Dirs = $10001111 LEDs and Piezo outs

cycle = 0 ' first cycle

stage = 0 first stage

tix = 0 ‘ glear tix timer
secs = 0 ' clear seconds
GOT0 OnHold ' start in Hold mode

! mme—— [ Main Code === e e e e
Main IF secs > 0 THEN Fad ' beep only when secs and
IF tix > 0 THEN Pad 0 tix are zero

LOCKUP stage, ($0001,%0010,%0100,%1000) ,Pins ' stage LED
GOSUB Beep
LOOKUP stage, (120,60,60,60) ,sMax ' get stage timing (secs)
Pad: PAUSE LoopTm ' pad the loop for timing
ChkSw: swtch = swtch + SWin * SWin ' check pause switch
IF swibch >= SwMax THEN OnHold ' debounce; call Hold if
Y held down
Test: tix = tix + 1 // TixMax ' increment with rollover
IF tix > 0 THEN Main * still in same second
secs = secs + 1 // sMax ' increment seconds
IF secs > 0 THEN Main ' still in stage
stage - stage + 1 // 4 ' increment stage
IF stage > 0 THEN Main ' still in cycle
cycle = cycle + 1 // 4 ' increment cycle
IF cycle > 0 THEN Main ' still running
Done: Pins = %0000 ' LEDs off
SOUND BprPin, (0,12,50,12,75,12,110,12) ' sound end
END ' of program
e [
Beep:
Beepl: SOUND Bprein, (5(
GOTO BeepX
Beep2 SOUND BprPin, (50,16,0,8,50,16)
Beep3: n, (90, 16)
Beepd: SOUND BprPin, (90,16,0,8,90,16)
GOTO BeepX
BeepX:  RETURN

for release
clear switch check
curn of LED

' wai

IF SWin = Down THEN OnHold

OnHold:

Holdl:

back on

check switch
debounce
' reset timers/counters

\

+

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 gel: A rugged. porable programming unit including the power pack and printer port
cable both of which store mside the case A real printed user and technical manual which includes schematic diagrams
for the programming unit plus diagrams for all rechnology family adapters®. Comprehensive, easy-lo-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 vou READ, PROGRAM, COPY and COMPARE plus much more You have full access 1o your
system's disk including LOADING and SAVING chip data plus automatic processing of INTEL HEX, MOTOROLA
S-RECORD and BINARY files. For detailed work the system software provides a fuﬁ screen buffer editor including a
comprehensive bit and byte tool kit with more than 20 functions

Broad device Suppori: incusing FIRST GENERATION EPROMS (2708, TMS2710%. 25XX eic )
SECOND GENERATION EPROMS (2716-2TC080)8 MEG), 40 and 42 PIN EPROMS® (27C 1024:27C 160) 16 MEG)
EEPROMS (2816-28C010) PLUS ER5901, FLASH EPROMS (25F 29C 29EE,29FN32 MEG). NVRAMS (12,.20,X2210/12)

8 PIN SERIAL EEPROMS® (24 25 85,93, 95, 80011A) PLUS ER1400/MS8657"

BIPOLAR PROMS" (745/525), SERIAL FPGA CONFIGURATORS (170XXX)

MICROS* (874X 75X 87CSX 87CT5X,59C) ATMEL MICROS*($95 905X AVR)

PIC MICROS® 8, 18, 28, 40 PIN (12CXXX16C5X 6X,.7X,8X PLUS FLASH & 17C)

{1 1 YEAR WARRANTY - 30 DAY MONEY BACK GUARANTEE MV SHIEEING S GO0,
*REQUIRES SNAP-IN ADAPTER (ORDER FACTORY DIRECT OR BUILD YOURSELF) VISA ¢ MASTERCARD ¢ Ath
ANDROMEDA RESEARCH, P.O. BOX 222, MILFORD, OHIO 45150

MOTOROLA MICROS® (68705P3/U3/R3, 6BHC705CE/COJ2/P9. 68HOC T IEY/D3)
0 Includes step-by-step tutorial plus explanation of EPROM lundamentals

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

SUPPORTS
DEVICES T¢)

\_w:bsiu: - www.arlabs.com MADE IN THE I.-'.S.A.)

26 Mav 2000/Nuts & Volts Magazine

Write in 49 on Reader Service Card.

-y

At Lynxmotion we cater to the beginner. All of our kits are easy to assemble, requiring

only commen hand tools in the construction process. The detailed assembly manuals
include 2D and 3D exploded view diagrams. The kits can be controlled or programmed
in an easy to follow BASIC programming language. The technology is here, the costs
are affordable, the supportis available, join in and become a robot builder!

oy
p & motion

Visit our website or ask for our free catalog!

Write in 50 on Reader Service Card.



Stamping Myself Into Better Shape

or one. Our hardware design supports the code design by pulling
the Hold pin low (value of zero) when the switch is released.
Pressing the switch brings the pin up to five volts, which is read as
one. So, when the switch is pressed, we will add one to our
counter and then multiply by one (which has no effect on the
counter). When the switch is released, we add zero (no change),
but then multiply by zero, which immediately clears the counter.
This trick saves a potentially tedious IF-THEN construct in the code.

The next line checks the switch value. If it reaches five (corre-
sponding to 250-millisecond press; the reason our loop time is less
than one second), the code will jump to the routine called
“OnHold.” This routine flashes the current stage LED by setting the
Dirs register to inputs then back to outputs. The same switch mon-
itoring and debouncing technique is used to release the timer
from hold.

The final part of the loop is testing and updating the various
timers and counters. Once again, we save code by taking advan-
tage of Stamp math and by adopting zero-based counters. By
using the Modulus (//) operator (remainder of a division) and
counting from zero to our max value minus one, we considerably
simplify the code. Any number MOD itself is zero. By using this
technique, a value of zero indicates a rollover and the need to
update our next level counter.

So you see that in the section called “Test,” the counters are
tested from the inside out, First, we check the tic counter. If it rolls
over to zero, a second has elapsed; otherwise we go back to the
main loop. The same process works for the seconds counter, the
stage counter, and the cycles counter. When the cycle counter
rolls over to zero, we've completed all four cycles and are done. I'm
sure that you can see how easy it would be to synthesize a real-
time clock using this technique to generate seconds, minutes, and

hours. ‘ : ne a

The last step is testing sources:
and fine-tuning. We'll find Jon Williams
that with a “LoopTm” value 3718 Valley View Lane, #3040
of 50, the timer will run long. Irving, TX 75062
That shouldn't come as a (972) 659-9090
surprise since we know that : )
the code itself will take some jonwTReBackee .
time to run. Here's how to
determine the final value for Parallax Ty
“LoopTm.” Start a stopwatch 599 Menlo Drive, Suite 100
and time the first stage. We Rockiin, CA 95756
get a value of about 129 sec- (888) 512-1024
onds — nine seconds too www.parallaxinc.com

long. If we take 120 (the
desired time) and divide by
129 (tested time) we get
0.93. Now we multiply 0.93
by 50 (loop pad) and get
46.5. We'll round down to

—————————
Electronics, Inc.

1939 S. Frontage Rd. Ste. F

Sierra Vista, AZ 85635 |

46 for our “LoopTm” value. p?g:%g%w
We run the stopwatch test bk
again and find that it's dead _" el R
g info@seetron.com

on. Perfect — time to hit the
Jjogging trail.

Even if this timer project is of no value to you, the technique
used in the final program can be when you apply it to your pro-
jects. This timing technique, especially when combined with task-
switching techniques, is terrific for Stamp-based robotics. Give it a
try, because we will be using it more frequently in future articles.
Until then, Happy Stamping. NV

Color video camera
PGW[WM cable mfwmmm 17{Dia) = 26°(L) wio stand
m ﬂ"” 4.3mm Lens —»
- o3 WP-300c $229.95
LP-850¢c

$179.95
—

1.37(Dla) x
2.1%(L) wio stand

Polaris can supply you with all of today’s Hottest Video
Technology, Micro Cameras to Professional Security Supplies

Built-In Infrared
llluminator, Camera
can See in the Dark
without Additional
Light Source!~—»

1470l % 18704
with out stand

470 TV Lines Color “Micro-Zoom” Video Board Camera
470 TV Line Color Board Cameras, Technology has added high resolution to its
smalles! cameras, We've added a Vari-Focal lens to an already powerful board
camera, The 4-8mm Vari-focal lens is a tool you won't be able to live without once
you added this camera to your application oo
r——ye———|

[ ) v
e
Me—1mmip $149.95

. MB 1250HRVF $199.95
Hi-Res Vari-Focal Color Camera

e
Color 400 TV Lines

. MB-1250HR9 $149.95

TFT-6.4 $479.95
{Inchudes: patch cable & power supply) e

Wireless Video

6W-2400 $229.95
GW-24008 - $449.95 g - 1 - 4 Transmitting Channels.
Includes: 2.4 Ghz + Can be integrated with other
Color Wireless wireless applications.
= Up lo 985 ft. Operating Distance.
*Dimensions: 2.5"(W) x 2.18°H) x 3.28%(D)

5229 95

Power/Video cable 470 Hi-Res Finhole Colar Camera

Lens: C-mount * MB-1250p $99.95

Auto Iris 350 Low-Res Pinhole Color Camera (not pictured)

TC-300ux e oy ook tw rescition

$229.95 MB-1250HRVF $199.95 optionffa choose from: 470 or 350 TV lines.
Flat Screen TFT-LCD Monitors CMOS C-Mount B/W & Color Cameras

TFT-5.6 $420.05 8 e

Rowmpaanssacon 11800:752:3571

470 Armour Drive NE « Atlanta GA 30324-3943 « Tech Info 404.872.0722 - FAX 404.872.1038

CM-500cBc, A tough aluminum
cased Color CMOS camera with
mounting bracket. BNC video &
barrel power connection for Plug &
Play hook-up. View through
standard VCR or Monitor!
+ 1/3" Color CMOS

.95
olor Camera: CM-220c
$139.95

The CM-220 & CM-220c are truly
outstanding performance cameras with
380 Line Resolution & C-Mount options.

(€-Mount eption wia 3.6mm lens)
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| OSCILLOSCOPES & ACCESSORIES

OSCILLOSCOPES
HP 541000 Dual CHANNSI -....o..ocooeieccessivscssoesessiscanesaes $875.00
1 GHz / 40 MS/s Digitizing Oscilloscope
HP 54201D 300 MHz Logic Triggering Digitizing Oscllioscope ........ $675.00
TEK 2445 150 MHz 4-channel Oscilloscope ..
" TEK 2465 300 MHz 4-ch | O

TEK 7104 1 GHz 2-Channel O
WITA29,TA28-04,7810,7815

TEK 7844 400 MHz Dual Beam O: $§750.00
with 7A24,7A26,7880,7885

TEK 7804 500 MHz O $750.00
with 7A24, 7A26, 7BB0, 7885

PROBES

HP 1122A Probe Power Supply $150.00

TEK 1101 Accessory Power Supply, 10r FET probes ............ccoewee. $175.00

TEK A6901 Ground Monitor $150.00

TEK A6902B Voltage Isolator, DC-20 MHz, 20 mV-500 V/div.
TEK P8048 100 MHz Differential Probe .
TEK P101A pair 1X 34 MHz Probe palr,

10 Megohm/32pF, new in plastic

TEK P6201 800 MHz 1X/10X/100X FET Prove . .
TEK P6202 500 MHz 10X FET Probe .. .
TEK P6205 750 MHz 10X FET Probe, for TDS serles $325.00
TEK P6701-0pt.02 O/E Converter, .. $175.00

450-1050 nm/0-1 mW: DC-700 MHz,
CALIBRATION
TEK 067-0587-02 Si Standardizer Calibration Fixiure

FUNCTION
HP 3312A 13 MHz Function G
HP 3314A-001 Function
0.001 Hz-19.99 MHz, 30 Vp-p, HPIB
HP 3325A 21 MHz Synthesized Function Generalor, HPIB ...
HP 3325A-002 21 MHz Synthesized Function Generalor, ...
HV output option
TEK AWG5102 Arb. Gen.,
20 MS/5,12 bits,50ppm synthesis <1MHz
TEK AWG5105-0pt,02 Arbitrary

dual channel option

for function & pulse gen's
TEK FG5010 Programmable 20 MHz Function Generator, ..............

TMS000

saries
TEK FG502 11 MHz Function Generator, TM500 series
TEK FG503 3 MHz Function Generator, TM500 series .

BERKELEY NUCLEONICS 70858 Digital Delay Generalor, ...........
0-100 mS, 1 nS res.,5 Hz-5 MHz
HP 8007B 100 MHz Pulse Genarator ...........
HP B0128 50 MHz Puise variable
HP 80138 Dual Output 50 MHz Pulse Generator, 3.5nS Tr ..
HP BOBOA/S1 A/BIA/B4A 300 MHz Word Generator .......
HP B0BOA/S A/B2AB3A
1 GHz Single Channel Pulse Generator
HP 80824 250 MHz Pulse G
HP B111A 20 MHz Pulse/Function Generator
TEK PG502 250 MHz Puise Generator, Tr<1nS, TM500 series ...... $600.
TEK PGS508 50 MHz Pulse Generator, TM500 series $35!
WAVETEK 802 50 MHz Puise G

VOLTAGE & CURRENT

1
VOLTMETERS

FLUKE B45AR High 1 Null Detactor $400.00

HP 3456A 6-1/2 Digit HPIB $450.00

HP 3457A 7-1/2 digit Ve HPIB $1,000.00

HP 3478A 5:1/2 digit HPIB $450.00

KEITHLEY 181 6-172 digit . $800.00
10 nV sensitivity, GPIB

SOLARTRON 7081 B-1/2 digit Voltmeter .

TEK DMS010 4-1/2 digit Multimeter, msuoo Earies plugwln

TEK DMS01A 4-1/2 dighh Multimeter, TM500 series plug-in ..

CALIBRATION

FLUKE 510A AGC Reference Standard, 10 VRMS, 0-10 mA .

FLUKE 515A Portable Calibrator, DC/AC/OhMS, ...............
line & battery power

FLUKE 5220A
DC-5 kHz, 0-20 A

VOLTAGE SOURCES

HP 6115A Precision Dual Range Power SUpply, ... $750.00
50V 0.BA / 100V 0.4A

KEITHLEY 228 Programmabla Voltage/Current Source

TEK PS5004 Precision Programmabla Power Supply, ...
‘TM5000 series

CURRENT METERS & SOURCES

HP 41408 Picoammeter / DC VORAQS SOUTCE, .........ccovvuerrrrreies
without test fixture

HP §181C DC Current Source, to 100V, 250 mA .

HP 6186C DC Current Source, 1o 300V, 100 mA .

Amplifier,

WE BUY AND SELL

Inquiries 307-635-2269

* Fax 307-635-2291

Orders 800-538-1493

KEITHLEY 225 Current Source, 0.1 UA-100 MA, .......c.ccemninanennns
10-100 V compliance

TEK CT-5 High Current Transformer for PE021/AB302, ...
to 1000A

TEK P6022 AC Current Probe wiermination, ...,
835 Hz-120 MHz, 6 A pk

IMPEDANCE & COMPONENT TEST

LC.R.

BOONTON 62AD 1 MHz Inductance Meter, 2-2000 uH .

BOONTON 72BD 1 MHz Capacitance Mater, 3-1/2 digit display .00

BOONTON 72C 1 MHz Capacitance Meter, 1-3000 pF full scale .8800.00

GR 1658 RLC Digibridge, 120 Hz/ 1 kHz .. :

GR 1659 RLC Digibridge, 120 Hz/ 1 kHz/ 10 kHz

HP 4342A Q-Meter, 22 kHz-70 MHz ..

STANDARDS

E.5.1. SAR-1 Standard Resistor, various values ...

E.S.I. SA1010 Resistance Transfer Standards, ..
1 Ohm-100 K/step

E.S.I. SR1050-1M
1 Megohm/step

GR 1404-A 1000 pF Capacitor

'GR 1406 Standard Alr Capacitors, GRS00 connector,
0.1% acc.

GR 1432-U 4-Decade Resistor, 0-111,10 OhMS, .....cceeeminncnrranrenns
0.01 Ohm resolution

GR 1433-J 4-Decade Resistor, 0-11,110 ORMS, ....c..covrvcecerrsre
1 Ohm resolution

GR 1433-K 4-Decade Resistor, 0-1,110 OMS, .....cc.cociivurarioiiinnn
0.1 Ohm resolution

GR 1433-L 4-Decade Resistor, 0-111,100 OhMS, .....ccuummumerimmivarinns $150.00
10 Ohms resolution

GR 1433-X 6-Decade Resistor, to 111,111.0 Ohms, .
0.1 Ohm res.

HP 44408 4-Decade Capacilor, 40 pF-1.2 UF ......cccoveimnniciiinienns

T.DA.

TEK 15038-03,04 TDR., 0-50,000 f1., .ccovicvinsicnniivisiscninsncinnsinns. $3,000.00
chart recorder & batlery power

TEK 1503-0pt.04 Time Domain Reflectometer, ..............cccoowcemeeee..
0-50,000 feet,chart recorder

POWER SUPPLIES

SINGLE OUTPUT
HP 6110A 0-3000 V 0-6 mA CV/CL Power Supply
HP 62008 Dual Supply, ..
0-20 V 0-1.5 A/ 0-40 V 0-750
HP 62078 0-160 V 0-200 mA CV/CC Power Supply ..
HP 6215A 0-25 V 0-400 mA CV/CL Power Supply
HP 62568 0-10V 0-20 A CV/CC Power Supply .
HP 62638 0-20V 0-10 A CV/CC Power Supply .
HP 62688 0-40 V 0-5 A CVICC Power Supply
HP 62678 0-40 V 0-10 A CV/CC Power Supply .
HP 62718 0-60 V 0-3 A CV/CC Power Supply
HP 62748 0-80 V 0-15 A CV/CC Power Supply .
HP 6262A 0-10V 0-10 A CV/CC Power Supply .
HP 6289A 0-40 V 0-1.5 A CV/CC Power Supply
HP B299A 0-100 V 0-750 mA CV/CC Power Supply ..
HP 6384A 4.0-5.5 V at B A CV/CL Power Supply ..
HP 64438 0-120 V 0-2.5 A CV/CC Power Supply ..
HP 6632A System DC Power Supply, ...........
0-20 V, 0-5 A, 100 Watts, HPIB
HP 8852A 0-20 V 0-25 A 500 Watt Programmable ...........ccveine
Power Supply, HPIB
KEPCO ATE 36-30M 0-36 V 0-30 A CV/CC Power Supply
KEPCO ATE 36-8M 0-36 V 0-8 A CV/CC Power Supply
LAMBDA LK-352-FM 0-60 V 0-15 A CV/CC Power Supply i
SORENSON DCR 150-3B 0-150 V 0-3 A CVICC Fbwusupply %
SORENSON DCR 600-0.758 0-600 V 0-750 mA .. i
CV/CC Power Supply
SORENSON DCS 40-25 0-40 V 0-25 A CV/CC Power Supply
SORENSON SAL 20-12 0-20 V 0-12 A GV/CC Power Supply ..
SORENSON SAL 60-8 0-60 V 0-8 A CV/CC Power Supply ..
TEK P5501-1 Power Supply, 0-20 V, 2 mV res., 400 mA, ...
TMS00 series
MULTIPLE OUTPUT
HP 6205C Dual Power Supply,
0-40 V 300 mA & 0-20 V 600 mA, CV/CL
HP 62288 Dual 0-50 V 0-1 A CV/CC Power Supply ....
HP 62368 Triple Output Power Supply, 0-20V 0.5A & 0-8\." 2 5.l ot
HP 6253A Dual 0-20 V 0-3 A CV/CC Power Supply ..
HP B255A Dual 0-40 V 0-1.5 A CV/CC Power Supply ...
KEPCO MPS-820M Triple Output Supply, .............
dual 0-20V 1A tracking & 0-6V 5A
LAMBDA LPT-7202-FM Triple Oulput Power Supply .
TEK PS5010 Programmable Tripie Power Supply,
TMS000 series
TEK PS503A Dual Power Supply, TM500 SEMBS .........c.cccouivvwssicnns

Transter

MISCELLANEOUS
ACME PS2L-500 Prog Load,
0-75 V / 0-75 A / 500 Walls max.

BEHLMAN 25-C-D/OSCD-1 AC POWEI SOUICE, .....ccersvnrcrsrsnnss
250 VA, 0-130 VAC, 45-2000 Hz
HP 595018 HPIB Isolated DAC/Power Supply PrOgrammer .........
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2701 Westland Court, Unit B, Cheyenne, Wyoming 82001

HP 6050A. 300 Wail P; Load,
0-60 A/ 360V, HPIB

KEPCO BOP 20-20M Bipolar Op Amp/Power Supply. ...
to20V 20 A

$950.00
... $675.00

KEPCO BOP 50-2M Bipolar Op Amp/Power SUPPIY. ..v..ucscerevsseae.. $400.00
1050V2A
TRANSISTOR DEVICES DAL-50-15-100 Programmable Load, ..... $200.00

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

TIME & FREQUENCY |

UNIVERSAL COUNTERS

HP 5314A-001 100 MHz/100 nS L
TCXO reference

HP 5315A 100 MHz/100 nS Universal Countar .......

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

HP 5315A-002,003 100 MH2/100 nS Univ, COUNIEN; ........ccorvsrvrmriies
batt. power & 1 GHz C-ch.

HP 5315A-003 100 MH2/100 nS Univ. COUMEN, ........ccvicamemirnssianns
1 GHz C-channel

HP 53158 100 MHZ/ 100 nS Universal Counter .....

HP 5318A 100 MH2/100 nS Universal Counter, HPIB

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

HP 53168 100 MHz/ 100 nS Universal Counter, HPIB

HP 5335A-10,30,40 200 MH2/2 nS Universal Counter,
OCXO ret,, 1.3 GHz C-ch

HP 53708 100 MHz/ 20 pS Universal Counter, 11 digits ....

PHILIPS PMB672/411 120 MH2/100 nS Universal Counter,
C-channel 70-1000 MHz

TEK DC5004 Programmable 100 MHz/100nS Counter/Timer, ........
TM5000 saries

TEK DC5009 Programmable 135 MHz Univ, Counter/Timer, ...........
TM5000 series

TEK DC5010 350 MHz / 3.125 nS Universal Counter,
TMS5000 series

TEK DCS03A 125 MH2/100 nS Univarsal COUNET, .......cc.couvensmenes
TMS00 series

Counter;

TEK DC508 135 MHz/ 10 nS Universal Counler, TM500 seres ..... $275.00

FREQUENCY COUNTERS

EIP 545A 18 GHz F y Counter $750.00

FLUKE 7220A-010,131,351 1.3 GHZ COUNE; «...oeovevcvocre .. $500.00
battery power, OCXO, and res. mult

HP 5342A 18 GHz Freq Counter $1,000.00

HP 5343A-001 26.5 GHz F Counter, $3,000.00
OCXO0 reference

HP 5343A-001,011 26.5 GHz Frequency COUnter, ..........u........ $3,500.00
OCXO refarence, HPIB

HP 5345A/5355A/53568 $3,500.00
26.5 GHz CW/Pulse Fraquency Counter

HP 5364A Microwave MDBE f DEIBCION, .......oon.cveevrrrmsesenresircnens S0 000.00
for modulation domain an.

MISCELLANEOUS

HP 1058 Quartz Oscillator, 0.1/ 1,0/ 5.0 MHz, battery power ...... $1,100.00

HP S087A-0pt.032 D Amplifier, $1,750.00
1 at 5 MHz

AUDIO & BASEBAN

SPECTRUM ANALYSIS

HP 3586C Selective Lavel Mater,
50 Hz-32.5 MHz, 50 & 75 ohms.

DISTORTION ANALYZERS

HP BBO3A Audio Analyzer, 20 HZ-100 KHZ w.ccorensiccicccnnssissniicnnne: $1,200,00

HP 89038-001 Audio Analy $1,650.00
20 Hz-100 kHz; rear input option

RMS VOLTMETERS

FLUKE B922A True AMS $450.00
180 uV-700V, 2 Hz-11 MHz

OSCILLATORS

HP 3336C-004,005 21 MHz Level Gen., $1,400.00
OCXO & hi accuracy att.

TEK SG502 Sine/Sq $200.00

5Hz-500xH.z.mtﬁatapannn . TM500

MISCELLANEOUS
HP 3575A Phase-Gain Meter, 1 Hz-13 MHz, single display .......
HP 3575A-001 Phase-Gain Meter, 1 Hz-13 MHz, dual dispiay ..
HP 461A Amplifier, 20 dB or 40 dB gain, 1 kHz-150 MHz .
HP 467A Power
X1/X2/%5/X10, DC-1 MHZ. 10w Mpu‘t
KROHN-HITE 3103 High/Low Pass Filter, .
10 Hz-3 MHz, 24 dB/octave
KROHN-HITE 3200 High Pass / Low Pass Fiter, ...
20 Hz-2 MHz, 24 dB/octave
KROHN-HITE 3202 Dual HPALP/BP/BR FI, ........ocimmssrmssrnsasens
20 Hz-2 MHz, 24 dBloctave
KROHN-HITE 3342R Dual HP/LP Filler,
0.001 Hz-99.9 kHz, 48 dB/octave
0.1 Hz-111 kHz
0.1 Hz-1 MHz, TM500 series
WAVETEK 716 Filter




90 DAY WARRANTY PARTS AND LABOR -
TEST EQUIPMENT WANTED CALL OR FAX LIST -«

10 DAY INSPECTION
OPEN ACCOUNTS

MasterCard
.:

SPECTRUM ANALYZERS
HP 11517A/ BA/1BAZ0A MIXET SL, ...t
12.4-40.0 GHz. for HP 8555A/8560A
HP 11870A WR28 Harmonic Mixer, 26.5-40 GHz .....
HP 11970K WR42 Harmonic Mixer, 18.0-26.5 GHz
HP 11870Q WR22 Harmonic Mixer, 33-50 GHz ...
HP 11871A WR28 Harmonic Mixer, for HP BS698
HP 11871K WR42 Harmonic Mixer, for HP 85698
HP 706208 Preamplifier, 1.0-26.5 GHz. .
for 70000 series

HP 8558A/853A-001 Spectrum An., . ettt $3,T760.00
0.01-21 GHz, 1 kHz res. umacluﬂmntrm

HP 85640A Tra $5,000.00
300 kHz-2.9 GHz, for HP BS60 series

HP 85688 $8,500.00
100 Hz-1.5 GHz, 10 Hz min. res.

P 85698 ..$5,500.00

10 MHz-22 GHz, 100 Hz minres.tw.

TEK WM782V WR15 Harmonic Mixer, 50-75 GHz ...................... $1,500.00

NETWORK ANALYZERS

HP 11650A Network Analyzer Accessory Kit, APC7 $600.00

HP 118658 Modulator, 0.15-18 GHz, lor HP B755/8/7 .

HP 85054A Type N Calibration Kit, for HP 8510 series .

HP AB5026A WR28 Detector,
26.5-40 GHz, for HP 8757 serles

SIGNAL GENERATORS

FLUKE B060A S Signal Gen., $1,650.00
0.1-1050 MHz, 10 Hz res., GPIB

FLUKE B0G0A/AN Signal Gt
10 kH2-520 MHz, 10 Hz res

FLUKE BOGOB/AK Synthesized Signal Gen., ........c...c...c...c.. $1,800,00
0.1-1050 MHz, 10 Hz res.

GIGATRONICS B00/6-12 Sy
6-12 GHz, 1 kHz res., GPIB

GIGATRONICS 875/50 Levelled MUIIDBY, ...........ccoovvsvimvrivnsiiennns $2,500.00
x4, 50.0-75.0 GHz output, -3 dBm

Source, . $2,500.00

2-8 GHz, 1 MHz res. GPIB
GIGATRONICS GTS000-0pt.26A Synthesized Signal Gen., ........
0.01-20 GHz, 1 kHz res.
HP 11707A Test Plug-in for HP B660 series
HP 11720A Puise Modulator, 2-18 GHz, B0 dB on/off ratio
HP 3335A Synthesizer/ Level Gen., .
200 Hz-B1 MHz, -87 to dBm
HP 85100V F Mult.,
10-16 GHz in / 50-76 GHz out >0 dBm
HP 86408 Signal Generator, 0.5-512 MHz. AM, FM,
pulse modulation
HP 8856A-001 Signal G
0.1-990 MHz, 100 Hz res., HPIB, OCXO
HP 8657A-002 Signal Genaruu'x
0.1-1040 MHz, 10 Hz res., HPIB
HP 8660C/B6602A/866328 Synth. Sig. Gen.,
1-1300 MHz, AM / FM
HP BB60C/BB603A/BEE33E "
1-2600 MHz, 1 Hz res., AM/ FM
HP B672A Sy Signal
2-18 GHz, dBm output
HP 86848 Signal Generator,
5.4-12.5 GHz, AM/ WBFM/ Pulse

SWEEP GENERATORS

HP 83408 Sy d Sweep $20,000.00
10 MH2-26.5 GHz, AM, FM

HP B350A/83540A-002,004 Sweep Osclllator, ......................... $4,000.00
2.0-8.4 GHz, 70 08 step attenualor

HP BI50A/B3545A-002 Sweep Oscllalor, .............ccococveeccecner. $4,000.00

5.9-12.4 GHz, 70 dB siep attenuator

HP B350B/83522A Sweep OSCHIBON, .........c.cimeiscnsiiinin
10-2400 MHz, dBm levelled

HP B601A Generator/Sweeper, 0.1-110 MHz. dBm ievelled

HP 8620C Sweep Oscillator Frame .

HP B&222A AF Plug-in, 10-2400 MH]: dB-m Iewﬂed

HP B6222A-E69/8620C Sweep Oscillalor w/RF Plug-in, .
10-4000 MHz, dBm out

HP 862308 RF Plug-in, 1.8-4.2 GHz, dBm unievelled .

HP 86241A-001 RF Plug-in, 3.2-6.5 GHz, dBm levelled

HP B62B0A-HO4 AF Plug-in, 10.0-15.0 GHz, dBm unlevelled

HP B6280A-004 AF Plug-in,
2.0-18.0 GHz, dBm levelled, rear output

HP 862908 RF Plug-in, 2.0-16.6 GHz, dBm levelled outpul .........

WAVETEK 962 Sweep Generalor, ...... $1
1.0-4,0 GHz, markers, dBm univid.

POWER METERS

BOONTON 42B8/41-4E Analog Power MEIEr, ...............
with 1 MHz-18 GHz sensor

HP 432A/478A Power Meter, -30 to dBm, 10 MHz-10 GHz ...

HP 4358/8481A Power Meter, -30 to dBm, 10 MHz-18 GHz

HP 435B/84828 Power Meter, 0 lo dBm, 100 kHz-4.2 GHz ...

HP 4358/8482H Power Meter, -10 to dBm, 100 kHz-4 2 GHz

HP 436A-022/8481A Power Meter, -30 to dBm,
10 MHz-18 GHz, HPIB

HP 436A-022/8484A Power MEIBN, ...t

=70 to -20 dBm, 10 MHz- 1BGHI HPIB

HP B477A Power Mater Calibrator, for HP 432 senes .

HP Q84B6A Power Sensor, 33.0-50.0 GHz, WR22, ...
for 435/6/7/8

HP RB486A WR28 Power Sensor, 26.5-40 GHZ, ...
for HP 435/6/7/8

RF MILLIVOLTMETERS

RACAL-DANA 9303 RF Millivolmeter, ..............cccocviniiinnrmniiicnns
10 kHz-2 GHz, -70 to dBm

AMPLIFIERS, MISCELLANEOUS

AMPLIFIER RESEARCH 4W1000 Amplifier, 40 dB gain, ................
4 Watts, 1-1000 MHz

HP 117298-003 Canrler Noise Test Set, 5 MHz-3.2GHz .............. $2,250.00

HP 415E SWR Meter ...........

HP B406A Comb
1/10/ 100 MHz increments, to 5 GHz

HP B447A Amplifier, 20 0B, 0.1-400 MHZ, ....c.ocooooocioviiincassiimsnnnions
5 dB NF, dBm output

HP B447E Amplifier, 22 dB, 0.1-1300 MHz, dBm output.

HP 8901A Modulation Arla]yzsr 150 kHz-1300 MHz .....

HP 89018-1,23
0.15-1300 MHz, rear Input. OC)CO extlo

HP B370A Noiss Figure Meter X

HUGHES 1177H10F000 TWT Amplifier, >30 dB gain, ................ $2,500.00
1.4-2.4 GHz, 20 Walts

HUGHES 8010H13F000 TWT Amplifier, >30 dB gain.
3-8 GHz, 10 Watts

HUGHES 8020H01F000 TWT Ampiifier, >30 08 gain, ............... $4,250.00
2-4 GHz, 20 Watts
AF POWER LABS ML50 Amplifier, 2-30 MHz, 47 08 gain, ............ $350.00

50 Watts, metered, 28V
ROHDE & SCHWARTZ ESH2 Test Flawivar 9 kHz-30 MHzZ ....... $3,7

.00
COAXIAL & . WAVEGUIDE

AEROWAVE 28-3000/10 WR28 D Coupler, $300.00
10 dB, 26.5-40 GHz
AMERICAN NUCLEONICS AM-432 .. . $95.00

Cavity Backed Spiral Antenna, LHC 2 lB GHLTNC[I) ‘NEW‘
AVANTEK AMT-400X2 WR28 Active Double e
dBm in/ dBm out 26-40 GHz
BIAD 6735-300 1 KW Load, 25-1000 MHZ, LO(f), ....oovvoesrrrcne
with wattmeter
BIRD 8201 500 Watt Oil Dielectric Load, DC-2.5 GHz, N(f)
BIRD 8251 1 kW Oil Dislectric Load, DC-2.4 GHz, N{f) .
BIRD 8325-30 30 dB Attenuator, 500 Watts, DC-500 MHz .
FXR/MICROLAB S3-02N Triple Stub Tuner, 200-1000 MHz, ..
100 Watts max., N(m/)
FXA/MICROLAB SL-03N Stub SIBICNET, ...oo.coocroeccacicisinisenisiecsinsses
0.3-6.0 GHz, 100 Watis max., N(m/)
GR 874-LTL Constant Impedance Trombone Ling, ... $400.00
0-44 cm, DC-2 GHz
HP 11590A-001 Bias Network, 1.0-18.0 GHz. APC7 ...
HP 11636A 2-Way Power Divider, DC-18 GHz, N{m/A) ..
HP 116920 Dual Directional Gouphef 22dB, 2-18 GHz ..
HP 33321K Programmable Step Atten., ...........
0-70dB, DC QGSGHZ.:!Smm
HP 33327L-006 Programmable S1ep ANBNUBION, .....cemsrn $1,000.00
0-70 dB, DC-40 GHz, 2.9mm
HP 774D Dual Directional Coupler, 20 dB, 215-450 MHz ..
HP 776D Dual Directional Coupler, 20 dB, 340-1900 MHz .
HP 777D Dual Directional Coupler, 20 0B, 1.9-4.1 GHz .
HP 778D-011 Dual Dir. Coupler, ...
20dB, 100-2000 MHz, APCT Innt purl
HP 83017A Amplifier, 25 dB gain, 0.5-26.5 GHz, > dBm
HP B431A 2-4 GHz Band Pass Filter, N(m/) ..
HP 84728 Crystal Detector, 10 MHz-18 GHz,
negalive polarity, SMA
HP B484G-002 Programmabie Step ANBNUALOT, ...
0-11 dB, DC-4 GHz, SMA
HP B485H-001 Progr wabie Step At tor,
0-70 dB, DC-18 GHz, N
HP B496A-002 Step Attanuator, 0-110 dB, DC-4 GHz, SMA .
HP B497K-004 Progr Step
10-90 dB, DC-26.5 GHz
HP K382A WR42 Direct Reaging AHENUAION, ... .......cecieee
0-50 dB, 18.0-26.5 GHz
HP K422A WRA42 Flal Broadband Detector, 18.0-26.5 GHz
HP K532A WRA42 Frequency Meter, 18.0-26.56 GHz ..........
HP K752C WR42 Directional Coupler, 10 dB, 18.0-26.5 GHz
HP K752D WR42 Directional Coupler, 20 dB, 18.0-28.5 GHz
HP KB70A WR42 Slide Screw Tuner, 18.0-26.5 GHz .
HP K914B WR42 Moving Load, 18.0-26.5 GHz .........
HP Q752D WR22 Directional Coupler, 20 dB, 33-50 GHz .
HP R382A WR28 Direct Reading Attenuator, .............
0-50 dB, 26.5-40 GHz
HP R422A WR28 Crystal Detector, 26.540 GHz ..
HP R752D WR28 Directional Coupler, 20 dB, 26.5-40
HP R914B WR28 Moving Load, 26.5-40 GHz
HP V3B5A WR15 Isolator, 25 dB, 50-75 GHz.
HP V752D WR15 Directional Coupler, 20 dB, 50-75 GHz .
HP XB70A WRI0 Slide SCrew TUNer ........ccooevvvcvvcmreemacs
HUGHES 45712H-1000 WR22 Fraquency Meter, 33-50 GHz
HUGHES 45714H-1000 WR15 Frequancy Meter, 50-756 GHz
HUGHES 45721H-2000 WR28 Direct Reading Atlenuator, ...
0-50 dB, 26.5-40 GHz
HUGHES 45722H-1000 WR22 Diract Reading Attenuator, ..........
0-50 0B, 33-50 GHz
HUGHES 45724H-1000 WR15 Direct Reading Atlenuator, ..........
0-50 dB, 50-75 GHz
HUGHES 45732H-1200 WR22 Level Set ANenualor, ................e.
0-25 dB, 33-50 GHz

HUGHES 45772H-1100 WR22 Th Mount,
-20 to dBm, 38-50 GHz
HUGHES 45773H4-1100 WR19 Th Mount,

=20 10 dBm, 40-60 GHz
HUGHES 45774H-1100 WR15 Thermistor Mount, ........cve.oovvveevinns
-20 lo dBm, 50-75 GHz

$750.00
HUGHES 45776H-1100 WR10 TREIMISIOr MOUNL 1vvvvecvrsovrssrees $700.00

-20 1o 0Bm, 89-99 GHz
HUGHES 47316H-1111 WR10 Tuneable Detector, ...
75110 GHz, positive polarity

$600.00

HUGHES 47741H-2310 WR28 Phase Locked Gunn Osc., .......
32.000 GHz, dBm

HUGHES 47742H-1210 WR22 Phase Locked Gunn Osc.,
42.000 GHz, dBm

.. $2,000.00
$2,750.00

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

KAYTAR 201020010 Di Detector, $200.00
1:20 GHz, SMA(M)/SMC

KRYTAR 26165 DI Deteclor, $200.00
1.7-26.5 GHz, K(Um)/SMC

M/A-COM 3-19-300/10 WR19 Di Coupler, $450.00
10 dB, 40-60 GHz

MICA C-121508 Circulalor, 17.5-24.5 GHz, SMAUMM) .......c.ceoce.. $TE.00

MINI-CIRCUITS ZFDC-20-4 D Coupler, $25.00
18,5 dB, 1-1000 MHz, SMA(f)

NARDA 3000-SERIES $150.00

Couplers
NARDA 3020A Bi-Directional Coupler, 50-1000 MHz, N
NARDA 3024 Bi-Directional Coupler, 20 08, 4-8 GHz ..,
NARDA 3080-SERIES Pracision High Directivity Couplers
NARDA 368BNM Coaxial High Power Load, 500 Watts, ...
2.0-18 GHz, N(m)
0-180 deg./GHz, 1-5 GHz
NARDA 37538 Coaxial Phase SNEN, ...
0-56 deg./GHz, 8.5-12.4 GHz
NARDA 4000-SERIES
SMA Miniature Directional Couplers
NARDA 4226-10 D Coupler,
10 dB, 0.5-18.0 GHz, SMA(N
NARDA 4227-16 Di Coupler,
16 08, 1.7-26.5 GHz, 3.5mm(f)
NARDA 4242-20 DIfectional COUPIB, ... ... isssrsmmmsmmmmssmrsssmasss
20 dB, 0.5-2.0 GHz, SMA(f)
NARDA 4247-20 D
20 0B, 6.0-26.5 GHz, 3.5mmil)
NARDA 42478-10 Di Coupler,
10 dB, 6.0-26.5 GHz, 3.5mm({f)
NARDA 5070-SERIES Precision f Couplers.
NARDA 562 DC Block, 10 MHz-12.4 GHz, 100 V max., N(m/)
NARDA 765-10 10 dB Attenuator, 50 Watts, DC-5 GHz, N(m/f)
NARDA 791FM Variable Atenuator, 0-37 dB, 2.0-12.4 GHz
NARDA 792FF Variable Attenuator, 0-20 dB, 2.0-12.4 GHz .
NARDA 794FM Direct Reading Variable Attenuator, .........
0-40 dB, 4-8 GHz
OMNI-SPECTRA 2085-6010-00 Crystal DEIBCIOL, ...........cevvevmseeivinses
1-18 GHz, nepative polarity, SMA{m#A)
PAMTECH KYG1014 WR42 Junction Circulalor,
18.0-26.5 GHz
SONOMA SCIENTIFIC 21A3 WRA2 CIFGUIBION, .....coooovrrmssmrssassnsnron
20 dB, 20.6-24.8 GHz
TEKTRONIX 2701 Step
0-78 0B, DC-1 GHz, AC of DC coupled
TRG B510 WA22 Direct Reading ANBOURION, ...........o s i
0-50 0B, 33-50 GHz
TRG V551 WR15 Frequency Meter, 50-75 GHz ...
TRG W551 WR10 Frequency Meter, 75-110 GHz
WAVELINE 100080 WR28 Terminated Crossguide Coupler,
30dB

$1,000.00

WEINSCHEL 150-110 Programmable Step Attenualor, ................ $450.00
0-110 dB, DC-18 GHz, SMA

WEINSCHEL DS109 Double Stub Tuner, 1-13 GHz, N(m1) .

WEINSCHEL DS109LL Double Stub Tuner, ..
0.2-2.0 GHz, N(m/T)

HP 3780A-001 Pattern Generator / Eror Detector,

1 kbis - 50 Mb/s

HP 4835A Sel $600.00

HP 50401 A HPIB Bus Analyzer $375.00

MICRODYNE 1200MFA 215-320 MHz Telemetry Receiver, ............. $600.00
PSK demodulation

TEK 1410R NTSG Gen., wSPG2 sync. generalor, —................ $600.00
TSG7 color bars

TEK 1411R PAL Gen., $750.00
W/SPG12 sync.TSG11 color bars; TSG13 linearity

TEK 1411R PAL Test Gen,, $1,000.00
W/SPG12,TSG11,TSG13,TSG15,TSG16

TEK 1411R PAL Test Gen., $1,100.00
wiSPG12,TSG11,TSG12,TSG13,TSG15,TSG18

TEK 1411R-0pL04 PAL Test Gen., . — 1T
WISPG12,TSG11,TSP11,TSG13,TSG15,TSG16

TEK 147A NTSC Test Signal $800.00
with noise test

TEK 148 PAL Insertion Test Signal GENBAION .............. s

TEK 520A NTSC $750.00

TEK 521A PAL p $750.00

MISCELLANEOUS

FLUKE 2180A RTD Digital Th
HP 7090A Measurement Piolfing System ......
PA.R. 5206-95,98 Two-Phase Lock-in Amp.,
2 Hz-100 kHz, GPIB
TEK TM5003 5000-series 3-slot Programmable Power Module ...... $450.00
TEK TM5006 5000-series 6-slot Programmable Power Module ...... $500.00
TEK TM504 500-series 4-slot Power Module ... $175.00
TEK TM506 500-series 6-slot Power Module ... $250.00
TEK TM515 500-series 5-slol Traveller Power Module .. $250.00

Write in 93 on Reader Service Card.
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LA - BATON ROUGE - State Convention. Baker
Civic Auditorium, 3325 Groom Rd. VE Testing.
Baton Rouge ARC, Herb Ramey W5LSU, 225-654-
6087. E-Mall W5GIX@AOL.COM

AR - SILOAM SPRINGS - Hamfest. St. Mary's
Cathelic Church,1996 Hwy. 412 E. Bam-3pm.
Talk-in: 146.67, Siloam Springs ARC, Matt Hyde
N5UYK, 501-524-4797. E-Mail: kengelke@cox-
internet.com

AZ - SIERRA VISTA - Hamfest. Cochise ARA,
Raymond Berger W1LYT, 520-378-4214
CANADA - ONTARIO - OTTAWA - Hamfest.
Ottawa Valley Mobile Radio Club, John J.
Barnhardt VE3ZOV, 613-521-8910. E-Mail:
ve3dzov@rac.ca Web: http://www.ovmrc.on.ca
CO - MONUMENT - Hamfest. Lewis-Palmer High
School, 1300 Higby Rd. 8am-2pm. Talk-in:
146.970 (100Hz) or 146.520 simplex. Pikes Peak
RAA, Robert Ryals KIOGF, 719-265-9950.

E-Mall: rryals@pcisys.net

Web: hittp://www.qsl.net/ppraa/swapfest.htm
KY - LOUISA - Hamfest. Louisa Middle School.
Talk-in: 147,390+ repeater. Big Sandy ARC, Fred
Jones WA4SWF, 606-638-9049. E-Mail:
wadswi@arr.net Web: http://gsl.net/wadswf/

MD - GRASONVILLE - Hamfest. Kent Island &
Anne Arundel ARCs, Ray Allen W2KBR, 410-969-
8042. E-Mail: w2kbr@arrl.net

MI - CADILLAC - Hamfest. Wexaukee ARC, Alton
McConnell NUBL, 231-862-3774.

E-Mail: amcconnell3@hotmail.com

NY - OWEGO - Hamfest. Tioga County's Marvin
Park Fairgrounds. Talk-in: 146.76. BARA, Bill
Coleman N2BC, 607-748-5232.

E-Malil: rmess@binghamton.edu

Web: http://www.wtsn. binghamton.edu/bara

‘OR - EUGENE - Hamfest. Up The Crick Radio
Club, Karl Fuller K7TARL, 541-942-1624

W1 - CEDARBURG - Hamfest. Ozaukee RC, Joe
Holly AAIHR, 262-377-2137; E-Mail:
aa9hr@execpc.com. Skip Douglas, 262-284-3271
‘W1 - SUPERIOR - Hamfest. Arrowhead RAC. Jim

Nielson KBSRQD, 715-392-3697.
E-Mail: jnielson@bresnanlink.net

AL - BIRMINGHAM - Hamfest. Glenn Glass
KE4YZK, 205-681-5019.

E-Mail: kedyzk@bellsouth.net Web:
http://www.bro.net/barc /fest.html

NJ - EDISON - Trenton Computer Festival. NJ
Convention & Exposition Center, Raritan Center.
KGP Productions, Inc., 1-800-631-0062.

E-Mail: kgp@mail.com Web: http://pcshow.com
TX - ABILENE - Hamfest. Abilene Civic Center,
Sat: 8am-5pm, Sun: 9am-2pm. VE Tesing. Talk-in:
146.160/760. The Key City ARC, Peg Richard
K.M-LIPA 9]5672-8689 -Muil kadupa@arri.net

FL- ST. PETE.RSB(IRG - Hamfest. St. Belersburg
ARC, Gerald Dee Turner N2MNC, 727-548-7474,
E-Malil: n2Zmnc@netzero.net

IL - SANDWICH - Hamfest. Sandwich
Fairgrounds. Bam-2pm. Talk-in: 146.730- or
146.52 simplex. Kishwaukee ARC, Bob Yurs
WIICU, 8158953219,

E-Mail: wlicu@tbcnet.com Web: http://www.tbc
net.com/~jleanard/hamfest.htm

MD - HAGERSTOWN - Hamfest. Hagerstown
Community College Recreation Center. VE
Testing. Talk-in: 146.94 & 147.09. Antietam RA,
Inc., Tina Jones KBBZQM, 304-728-7769.

E-Mail: kb8zgm@intrepid.net

Web: http://www.qgsl.net/w3cwe

NY - YONKERS - Flea Market. Lincoln High
School, Kneeland Ave. 9am-3pm. VE Exams.
Talk-in; 440,425 PL 156.7, 223.760 PL 67.0,
146.910, 443.350 PL 156.7. Metro 70cm Metworl,
Otto Supliski WB25LQ, 914-969-1053.

E-Mail: wb2slq@juno.com

Web: http://www.metro70cmnetwork.com

PA - WRIGHTSTOWN - Hamfest. Middletown
Grange Fairgrounds. Talk-in: 147.09 and 443.950.
Warminster ARC, Roy Conners K3TEN, 215-974-
9373. E-Mail: k3ten@arrl.net

Web: http://www.voicenet.com/~k3dn

NH- ROCHESTER - ersl. alrgrmmds. oss
Traders, Joe, 207-469-3492

CA - FONTANA - Inland Empire ARC Amateur
Radio & Electronics Swapmeet. A B Miller High
Schooal. Bill 909-822-4138 eves

‘WI - MANITOWOC - Hamfest. Mancorad RC,
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he Events Calendar is a free service for publicizing electronic events such as

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

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 responsnbie 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.

Dick Swanson NSQFY, 920-682-9264. E-Mail:
rswanson@lakefield.net

CA - FERNDALE - Hamfest. Humboldt ARC,
Marcy Campbell KEGIAU, 707-442-3866.

E-Mail: marcidon@quik.com

Web: http:/ /www.humboldt.com

WA - YAKIMA - State Convention. Masonic
Center, 510 N. Naches Ave. Sat: 9am-4pm, Sun:
9am-1pm. VE Testing. Yakima ARC, Jack Wrenn
N7KNO, 509-249-0897. E-Mail: n7kno@arrl.net
Web: hitp://eagle.ykm.com/-w7aq/hamfest.html

OH - DAYTON - ARRL Nmio! Convention.
Dayton ARA, Dave Coons WTBW, 937-849-0604.
E-Mail: wiBw@arrl.org

Web: h h ti

ID - CALDWELL - Hamfest. Snake River ARC,
Don Ingram KK7VM, 208-459-2459. E-Mail:
ingramde@cyberhighway.net

RI - FORESTDALE - Hamfest. Rl Amateur FM
Repeater Service, Rick Fairweather K1KYI, 401-
725-7507. E-Mail: k 1kyi@arrl.net

IL - ELGIN - CoCoFEST. Elgin Plaza Hotel, 345
W. River Rd. Tony Podraza 847-428-3576.
E-Mail: tonypodraza@juno.com

CA - FAIR OAKS - Hamfest. Bella Vista High
School, 8301 Madison Ave. 6am-12pm. North
Hills RC, Earl Mead K6ESM, 916-331-1115.
E-Mail: nhre@k6is.org Web: http://www.K6lS.org
MA - CAMBRIDGE - Flea at MIT. Albany and
Main Sts. 9am-2pm. Talk-in; 146.52 &
449.725/444.725 WIXM/R PL 114.8 (2A). Nick
Altenbernd KATMQX, 617-253-3776 (3-5). Web:
http://web.mit.edu/w1mx/www/swapfest.html|
NY - FARMINGVILLE - Hamfest. Radio Central
ARC, Neil Heft KC2KY, 516-737-0019.

MS - PASCAGOULA - Hamfest. Civic Center,
Jackson County Fairgrounds. Fri: 5-9pm, Sat:
Bam-2pm. VE testing. Talk-in: W5WA 145.110-,
Jackson County ARC, Charles F. Kimmerly
NSXGl, 228826:5811.

E-Mail: montehat@datasync.com

CT - VERNON - Hamfest. Matchaug ARC, Wayne
Rychling N1GUS, 860-487-1921.

E-Mail: warych@neca.com

Web: http://users.neca.com/warych/narcfest.htm
KY - DAWSON SPRINGS - Pennyrile Area
Tailgatefest 2000. Dawson Springs ARC,
Princeton ARS, Hopkins County ARA, &
Pennyroyal ARS, Curt Beshear KE4UZE, 270-797-
9117. E-Mail: keduze@spis.net

NC - DURHAM - Hamfest. South Square Mall.
Bam-3pm. FCC Exams. Talk-in: 147.225+.
Durham FM Assn., Joseph Fields KF4QYY, 919-
596-3738. Web: http://www.vramp.net/-dfma/
PA - WINFIELD - Hamfest. Milton ARC, Ray Grant
K3COD, 570-568-1727. E-Mail: rgrant@csrlink.net

WY - CASPER - State Convention. Radisson Inn.
Casper ARC, Warren (Rev) Morton WS7W, 307-
235-2799 or 307-237-9301. E-Mail:
mortonwg@aol.com

Web: http://w3.trib.com/~carc/hamfest.html

IL - CHICAGO - Hamfest. DeVry Institute of

COMPUTER SHOWS

AGI Shows, 317-299-8827.
E-Mail: info@ .com
hnp [/www.ag shows.com

Blue Star Productions
612:788-1901.
htlp.// supmomputemale com

Computers And You, 734.283-1754.
wivw.a I-supercomputersales.com

ter Central Shows
847 12 1900 & 1-888-296-6066.
E-Mail; compcent@megsinet.net
www.computercentralshows.com

Co%ner Country Expo
B847-662-0811 Web: www.ccxpo.com

Star Producti
B10:375.3333, Mol jeff@ﬂmsbar
www.fivestarshows.com

oo eyt Pioductions

E-Mail: mm @blrg.tds.net
| g pru@blrg

‘Gibraltar Trad c:ntm:,lnc.
734-237-2000 Tay!or,

ade.com
WWW. gibmlmmde

'KGP Productions
- 1-800-631-0062, 732-297-2526.

Gibralitar Trade Center, Inc.
810-465-6440. Mt. Clemnens, MI.
E-Mail: mtclemens@gibraltartrade.com
www.gibraltartrade.com

E-Mail: kgp@mail.com

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

MarketPro, Inc., 301-984-0880.
E-Mail: md@marketpro.com
http://marketpro.com

Narisaam Computer Show
770-663-0983.

E-Mail: narisaam®@aol.com

Web: http://www.shownsale.com

Northern Computer Shows
978-744-8440.

E-Mail: inqumes@ncshows .com
Web: neshows. com

Peter’l‘rapp Compnur Shows
603-272-5008,
Web: www.pet.emapp.ccm

Technology. 3300 N. Campbell. 8Bam-2pm.
Chicago ARC, George 773-545-3622 or Dean 708-
331-7764

MD - WEST FRIENDSHIP - Hamfest. Howard
County Fairgrounds. Bam-2:30pm. Talk-in:
146.76, 224.76, 444.00. Maryland FM Assn,, Mike
WA3TID, 410-923-3829
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GA - MARIETTA - Convention, Jim Miller Park,
Fri: 3pm-6:30pm, Sat: 8:30am-3pm. VEC testing.
Talk-in: 148.82-, Atlanta RC, Ben Dasher KE4YZX,
404-869-6959.

E-Mail: bendasher@mindspring.com

Web: http://www.saf.com/arc/

NE - SOUTH SIOUX CITY - Midwest/Dakota
Convention. 3900 Club & Soaoland ARA, Leroy
Baldwin WOOFY, 319-395-7183.

E-Mail: Igbwofy@aol.com

NY - ROCHESTER - Convention. Monroe County
Fairgrounds, RL. 15A. Fri: 12pm-5:30pm, Sat:
8:30am-5:30pm, Sun: B8:30am-1:30pm. Harold
Smith K2HC, 716-424-7184.

E-Mail: rochfst@frontiernet.net

Web: hittp://www.rochesterhamfest.org

IL - SPRINGFIELD - Hamfest. State Fairgrounds,
Qate 11. VE Testing, Talk-in: 146.685-, Sangamon
Valley RC, Edmund Gaffney KAQETP, 217-628-
3697. E-Mail: egaffiney@family-net.net

‘Web: http://www.w9dua.net

ME - HERMON - Hamfest. Pine State ARC,
Edward Richardson KIDTW, 207-8254417.
E-Mail: edandglo@earthlink.net

Mi - GRAND RAPIDS - Hamfest. Hudsonville

Fairgrounds. VE Testing. Talk-in: 147.16.
Independent Repeater Assn., Kathy KB8KZH, 616-
698-6627 between 4-7pm Eastern.

Web: http://www.iserv.net/-w8hvg

NJ - TEANECK - Hamfest. Fairleigh Dickinson
University. Bam-2pm. Talk-in: 146.19/79. Bergen
ARA, James Joyce K2ZO, 201-664-6725. E-Mail:
hamfes bara. crg Web: hup j,fwwwfbara org

NE CHM:IRON Hamfesl Pine Ridge ARC Phtl
Cary WAOPZA, 308-432-3956. E-Mail:
philcary@bbc.net

OR - SEASIDE - Northwestern Division ARRL
Convention, Convention Center. VE testing. Talk-
in: 146.660 (-600). SEAPAC, Randy Stimson
KZ7T, 503-297-1175. Web: www.seapac.org

CT - NEWINGTON - Hamfest. Newington High
School, Willard Ave. (Rt. 173). Sam-1pm, FCCT
exams. Talk-n: 145,45, 146.52 simplex, 22484,
443.05. Newington Amateur Radio League, Inc.,
Thomas Ponte WB1CZX, 860-666-4539.

E-Mail: whlczx@arrl.net

IL - PRINCETON - Hamfest. Bureau County
Fairgrounds. Talk-in: 146.955 -600 PL 103.5.
Starved Rock Radio Club, Alan Erbrederis N9PIB,
815-4988-9675. E-Mail: erb.n9pib@junocl.com

Web: http://www.gsl.net/wImks/hamfest/htm
NY - QUEENS - Hamfest. NY Hall of Science
parking lot, Flushing Meadow Corona Park, 47-01
111th St. VE exams. Talk-in: 444.200 repeat, PL
136.5, 146.52 simplex. The Hall of Science ARC,
Stephen Greenbaum WB2KDG, 718-898-5599,
eves only. E-Mail: WB2KDG@Bigfoot.com or Andy
Borrok N2TZX, 718-291-2561. E-Mail:
N2TZX@webspan.net

PA - BUTLER - Hamfest. Butler Farm Show
Grounds. 8Bam-dpm. Talk-in: 147.96/36.
Breezeshooters ARC, H. Rey Whanger W3BIS,
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412-826-8006. E-Mail: w3bis@breezeshooters.net
Web: hitp://www.breezeshooters.net

VA - MANASSAS - Hamfest. Prince William
County Fairgrounds. Talk-in: 146.97-, 224.660-,
442.200+. Ole Virginia Hams ARC, Jack
McDermott N4YIC, 703-335-9139.

E-Mail: N4YIC@arri.net or patnjack@erols.com

TX - ARLINGTON - State Convention. HAM-COM,
Maury Guzick W5BGP, 214-804-0680.

E-Mail: chairman@hamcom.org

Wi g

WA - DRYDEN - HafesL Apple City ARC, Roger
Eckhardt WB7SHL, 509-782-4977. E-Mail: dmeck
hardt@juno.com Web: http://www.qsl.net/witd

CA - FONTANA - Inland Empire ARC Amateur
Radio & Electronics Swapmeet. A B Miller High
School. Bill 909-822-4138 eves

MA - EAST FALMOUTH - Hamfest. Barnstable
County Fairgrounds, Rt. 151. 9am-2pm. VE ses-
sions. Falmouth ARA, Ralph K. Swenson 508-548-
6405. E-Mail: DEPSHER91 1@AOL COM

MO - MACON - Hamfest. Macon Vo-Tech Schoal.
Bam-12pm, FCC Exams. Talk-in: 146.805(-).
Macon County ARC, Dale Bagley KOKY, 660-385-
3629. E-Mail: nOpr@arrl.net Web:
hittp://www.cyberusa.com/~kfoster/hamfest.htm
NC - WINSTON-SALEM - Hamfest. Forsyth ARC,
John Kippe NOKTY, 336-723-7388. Web:
http://members.xoom.com/wdnc/hamfesthtm
NY - CORTLAND - Hamfest. Skyline ARC,
Andrew Slaugh KB2LUV, 607-753-0597.

E-Mail: kb2luv@clarityconnect.com

PA - BLOOMSBURG - Eastern PA Section

C tion, Bl burg Fai ds. 8am-3pm.
VEC Testing. Talk-in: 147.225 (+600) and 146.52
simplex. Columbia-Montour ARC, George Law
N3KYZ, 570-784-2299. E-Mail: n3kyz@epix.net
Web: http://www.bafn.org/~cmarc

IL - WHEATON - Hamfest. DuPage County
Fairgrounds, 2015 Manchester Rd. VE testing. Six
Meter Club of Chicago, Joseph Gutwein WASRIJ,
6309634922 or 708-442-4961.

E-Mail: wa9rij@mc.net

Web: http://cyberconnect.com/orion/smec.htmi
KY - INDEPENDENCE - Hamfest. Northern KY
ARC, Robert Blocher NBJMV, 513-797-7252.
E-Mail: nkarc@juno.com

NY - BETHPAGE - Hamfest. Briarcliffe College,
1055 Stewart Ave. 8:30am-1pm. VE testing. Talk-
in: W2VL 146.85 repeater (136.5 PL). Long Island
Mobile ARC, Ed Muro KC2AYC, 516-520-9311.
E-Mail: hamfest@limarc.org

Web: http://www.limarc.org

OH - CANFIELD - Hamfest. Twenty Over Nine
ARC, Don Stoddard NBLNE.

E-Mail: nBine@juno.com

OH - SUFFIELD - Hamfest. Goodyear ARC, Fred
Mealy KCBBQX, 330-665-4563.

E-Mail: fmealy@earthlink.net

TN - KNOXVILLE - Convention. National Guard
Armory, 3330 Sutherland Ave. Sam-4pm. VE
Exams. Talk-in: 14730+, 224.50-, 444.575-. RAC
of Knoxville, David Bower K4PZT, 423-670-1503.
E-Mail: rack@kormet.org

Web: http://www.kormet.org/rack

CT - GOSHEN - Hamfest. Southern Berkshire
ARC, Lee Collins K1LEE, 860-435-0051.

E-Mail: lee@leecollins.com

MI - MIDLAND - Hamfest. Midland County
Fairgrounds, Gerstacker Fair Center. Bam-1pm,
Talk-in: 147.000+. Midland ARC, Del Lafevor
WB8FYR, 517689-3477.

E-Mail: lafevordel@aol.com

Web: http://www.qsl.net/wBkea/M ARCSWAP.htm
MO - HOUSTON - Hamfest. Ozark Mountain
Repeater Group, Blanche White NOFLR, 417-967-
3000

NJ - DUNELLEN - Hamfest. Columbia Park. Tam-
2pm. Talkin: 146.025/625, 447.250/442.250, PL
141.3, 146.520 simplex. Raritan Valley Radio
Association, Fred Werner KB2HZO, 732-968-7789
before Bpm. E-Mail: wb2njh@acl.com or Doug
Benner W2NJH, 732-465-9008.

Web: hitp://www.w2qw.org

OH - MILFORD - Hamfest. Milford ARC, Chris
Reinfelder KBBSNH, 513-753-5066

TN - NASHVILLE - Hamfest. Mashville ARC, Bob
Malone WB5ZDS, 615-865-6225.

E-Mail: bmalone5@juno.com

IN - CROWN POINT - Hamfest. Lake County
Fairgrounds. VE testing. Talk-in: 147.00 repeater,
146.520 simplex. Lake County ARC, Jim Hamey
KF9EX, E-Mail: kf9ex@arrl.net

MA - CAMBRIDGE - Flea at MIT, Albany and
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Main Sts. 9am-2pm. Talk-in: 146.52 &
449.725/444.725 W1XM/R PL 114.8 (2A). Nick
Altenbernd KAITMQX, 617-253-3776 (9-5). Web:
http://web.mit.edu/w1mx/www/swapfest.html
MI - MONROE - Hamfest. Monroe County Radio
Communications Assn., Fred VanDaele KASEBI,
734-587-2250 or 734-242-9487. E-Mall:
kaBebi@arrl.net Web: http://www.mcrca.org

OH - MACEDONIA - Hamfest. Nordonia High
School. Bam-1pm. Talk-in: 146.82(-) repeater.
Cuyahoga ARS, Rich James N8FIL, 1-800-404-
2282. E-Mail: nBfil@acl.com

Web: http://www.cars.org

S

Marcy Campbell KEGIAU, 707-442-3866.
E-Mail: marcidon@quik.com
Web: hutp://www.humboldt.com

JULY 2000

PA - WILKES-BARRE - Hamfest. Murgas ARC,
Bob Michael N3FA, 570-288-3532.
E-Mail: wb3faa@aol.com

UT - BRYCE CANYON - State Convention. UT
Hamfest Committee, Kathy Rudnicki N7JSH, 801-
547-9218. Web: hitp://www.utahhamfest.org

CA - FONTANA - Inland Empire ARC Amateur
Radio & Electronics Swapmeet. A B Miller High
School. Bill 909-822-4138 eves

GA - GAINESVILLE - State Convention. Georgia
Mountains Center. 8:30am-3pm. VE Testing. Talk-
in: 146.67(-). Lanierland ARC, Ken Johnson
NZ4Q, 706-335-9658. E-Mail: nzdg@aol.com Web:

http://www. P com/~watl/hamfe
IN - INDIANAPOLIS - Central Division
Convention. Indianapolis Hamfest Assn., Rick
Ogan NSLRR, 317-257-4050.

E-Mail: oganr@in.net

Web: http://www.indyhamfest.com

MI - PETOSKEY - Hamfest. 4-H Bldg. Emmet

htm

CA - FERNDALE - Hamfest. Humboldt ARC,

County Fairgrounds. 8am-12pm. VE testing. Talk-

AMAZING bpevices)

See Our “Action” Web Site at
www.amazingl.com

Laser Window Bounce Listening System
Powerful listening system, yet simpie in operation.

You shine a LASER at a window and intercept the :"-
refiected beam with our ulfra-sensilive filtered OPTICAL A
RECEIVER. Vibrations on the window from internal *
sounds and voices are now clearly heard. Range can

be up fo several hundred melers depending on the

oulput power of the laser and oplics used.

LWBS Plans and all Data for 3 Laser Window Bounce Systems
LWBEK Kit of Complete 100' System with Visible Laser for Demo/Science Project

st

o urg
Py

& A

$129.95

Experiment with and Construct L.
Control, TESLA COILS, Time Tra

s, Hypnosis, Mii
netic Canno

Crushing, Plasma Propu s
(Herf), EMP, Lattice Snapping, Force Fields, lon Ray Guns and all
Types of Electrical Pyrotechnics, Plasma and Neon Displays, Sound
Blasters, Ultrasonics, Super Hearing, Long Range Transmitter:

$20.00 Jammers, Personal and Property Protection, Surveilance Plus More!}

LLR30 Optical RECEIVER with voice filter......$99.95 LLR3K Kit of Optical Recaiver
LLR40 Higher parformance with low noise preamp, basic oplics and delux headsels .
CWL10 10 mw ClassiliB Invisible IR LASER for 500' . $149.96 CWL1K Kit of LASER
LMB50P5 5 mw CiasslllA Visible Red Laser Module for up to 100°.... 5

LM850P10 10 mw ClasslIIB Visible Red Laser Module for upto 2007

.$69.95

$199.95
$99.95
$13.95

$69.95

30 to 50x brighter than the red pointers. Shirt pocket sized pen .55 x 6.
Full 5mw. Operates for hours from two “AAA” batteries.
Cali for pricing as we will not be undersold!!III11!

i -
Gravity Motor Y Tesla Coil Y I
cococssrams isctors = | produces 0°Sparks
Create a spectacular
g:::?m:::"::damaﬁnl e‘ ) display of nature own

paris and levitate it lightning. Many
with our ion power amazing experiments
source. Battery or possible. See in action N

115vac operation. Gre: y on our web sitel!
science of fascinating jearch project *

includes our gravity handbook
GRAJ Plans/Book....... .
GRA3IK Power Source KiL......
GRA30 Assembled Above..

Star Wars Technology Demonstrates Weapons

BTCAK kit... §799.
$20.00 B prcap Raady to use
.$99.95 Smaller Version (8-10" Sparks)

- 3""9351811:: Plans $15.00 BTC3K Kil $349.95

. A%

BTCA4 Plans_$20.00
$990.95

Projec

Potential, Force Fields, lonMeltors, Antigravity etc.

Conduct many weird and bizame experments.
Handheld battery opefated and easy to operate.

on Ray Guns

Wars Technology Directs Energy

.
[

Super Sensilive Uls Claar 1 Miles
Voica Transmittec
1 Mile+ Telephone Transmitter.
Line Powered Phone Transmitier
Never Needs Batieries!|

TrackingHoming Beacon Beeping
Transmitter

Video/Audio Rebroadcaster 1 M

TVIFM Radio Disrupier, Neal Prank!
Discretion Required

Includes Hints Using Wireless

DO ON =

ts electric shocks without contact!]

Rental units avadable

PPP10 Ready 1o Use..

Complex Magnatic waves

- BTC30 Ready o Use. $449.95 COMBOX Above 6 Kits/Plans.___$69.95
TAKE CONTROL Using ¢ 1057/ Pians.. $10.00 [ COMBOP Above 6 Plans Only..... §10.00
H P o I0GTK Kit/Plans.... .. $99.95 ¥ \
Electronic Hypnosisf Pain Field P'Stoll I0GT0 Assembled/Tested, s145.05 | Shock Force Field Vehicle
Gautont, Do Tt s Stpecpee Higher Powered Device Object Electrifier

Biast oul rodanis with JOGSK Kit/Plaris $120.95 | Hand shock balls wands. Mini circuil is easily
= i || ~ Pigh pOWer utrasonics I0GS0 Assembled/Tested ......... $199.95 | hidden. Greatpayback for those wise guys.
E\eﬁlronlfi;ww llﬂdweﬁ hsépnohc a8 Handheld and battery SHK1K Kiliplan ...$19.95

wall as raelaxed mind states. operated with all controls . .
Place subjects under your control Semi-Cond Burning Lasers

HYP2 Plans.......... & -...$10.00 BPBY Blans sa.00 10mw to 2 Watts of
HYP2K Kit/Plans, .549.9 PPRIK KitFlans i , “9' 95 continous output!! Incredible device Turbo charges memory,
HYP20 Ready to Use $69.9 5 Use for directed beam of heat. Boost mental powers, Controls siress,

"9'55‘ fllumination source far

MIND2 Plans for Mind Control..$15.00| - . night vision, laser window boun e processes and Uncover
MIND2K Kit/Plans. ..$48.95 AmaZIng Grav itron IR driver for ultra-bright green lasers, hidden potentials.
MIND20 Ready to Use.............578.9 _ High quality
Remarkable true levitation %:K KitPlans minus :x ; :; ::.:: Rt
ma et'c be without any tethering 0 Assmbid minus diode. ¥ s
Thera gn Pu [‘”‘ or external sources LD34 CW 3/4 W 980nm diode .......$189.95 fegluy,es_

Mind&Brain Controllers

] Speeds up healing

“ .

of energy. Winning
science project
includes seif starter

are claimed to produce man

health banefits. Board level
experimental device is solgfor %
research purposes only.

THMAG10 Lab Assembled... $24.95

Cybernetic Ear’l @

GRV10 - Anti Gravity Top.......539.95
GRV30 - Super Levitator. $49.95

Hover Board -

28 pages of data refated
to the most revolutionary

Provides thal "exira edge” fi
many listening applications

Nightstar Night Viewer

Sees in total darkness

+ 35000x Light Gain X
« Over 100 yds Recognition

« Built in IR llluminator

« 20 degree Field of View

+ 20 Hours Battery Life

BWPLUS-APOLLO Resuf to use. §179.95
BWII- EINSTEIN Lower cost unit...$129.95

Burning Cutting Lasers

Current and Future Weapons Sysl
b oL Mgl s
We Stock Parts!

plasma display!! With
adjustable frequency I —
control. Safe 12vdc input

TELS Plans. $8.00 TCLEK iUPlans. 42895 i
TCL50 Assembled and Tested.. 9.9

Telephone Line Grabber
Room Listener
Controller and
Call Diverter

Listen to your premises. Break in to calls

Attention! High Voltage Modules [N

Enhances 3 to 4x of normal. advance in transporta- « Spectral Response 810-840 nm LC3 Plans Poor Mans CO, System....$15.00
GYBEREAR $19. BE tion. Cutting edge R&D NSTAR10 - Ready fo Use $239.95 LC7 Plans Lab CO, System 30W+. ... $20.00
- HOVER Plans and Data. LAGUN2 Plane Nd, Ve, Ruby 6Kw...520.00
Mini TESLA Coil . " " Jacobs Ladder F 3.;»“’_ All Three Plans for 0nly.......w....525.0011
Lights up a 4' fluorescent Tm'_‘s's"o’.‘m TESLA Coil Pyratechnical traveling fiery
tube-all withaut any Amazing and b‘za"gl plasma expands over 3" | PLAS'MH F'E E ;“’BE E
contact!! Yet only 3" tall! effects tum a 'mmal light before evaporaling inlo space. 1 Patented Moving Light Concept Defies all Logic
MTC1K KitPlans 9,05 [ DD inta.a spactocfor Solid state circuiiry with [ 1 as it Appears to Evaporate into Spacell
MTC10 Assembled................ $34.95 adjustable arc contral. 115/

230 volt operation. Uses safe |
high frequency anergy.

JACK1K Supply Mlg Blks, Ladders. $149.95
JACK10 Ready to Use.....

4 ! |l Repiaceable Biades, Overide Switch
— Inferactive Sound Module
Eﬁ l Available on Request

1 Plans £8.00 —

Available colors: “C"
phaton blue, starfire red

...5249.95

Contral housahold appliancas. Remote

Battery powered for hovercraft, plasma i 3 g

— - — = -
Information Unlimited PO Box 71

1800 221 1705 Orders/Catalogs Only!  Fax 1 603 672 5406

dial long distance calls-from anywhere!! guns, anti gravity, force fields, pyrotech PFS15K-"C" Kit of 15° Active Lenglh ... $24.95
TELCON4 Plans..................510.00 | MIMIMAX4 4KV $19.95 ! Crystal clear performance. Many SAB34K “C” Kit of 24' Active Length... $39.96
TELCONAK Kit/Plans............$99.95 | wminiMAX3 3KV . $17.95 ppiications. Easy (o sssamale “SAB46K “C" Kit of 36" Active Length .. $99.95
TELCON40 Ready to Us.... $149.95 8 \iniuax22kv. . $14.95 FMV1K Kit and Plans.

phaser green, neon red

FM Voice Transmitter

“Please add $10.00 for special handling
—

6 Amherst N.H. U.S.A. 03031
Information 1 603 6734730 Free Catalog on Request

Pay by MC,VISA Cash, Check, MO, COD. Add $5.00 S&H plus $5.00 if COD. Overseas Contact for Proforma

Write in 54 on Reader Service Card.
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in: 146.68-. Straits Area ARC, Tom WBIZS, 231-
5398459 or Dirk KGBJK, 231-348-5043,

E-Mail: kg8jk@gsl.net

MO - KANSAS CITY - Hamfest. PHD ARA, Bob
Roske WAOCLR, 816-436-0069.

E-Mail: waOclr@worldnet.att.net

Web: http://members.tripod.com /~-PHDARA/

NC - SALISBURY - Hamfest. Salisbury Civic
Center. VE Testing. Talk-in: 146.73 tone 94.8 and
146.52 simplex. Rowan ARS, Jim Morris KA4MPP,
704-278-4960 or Carol Maher WACLM, 704633
6603. E-Mail: rbrown@salisbury.net

W1 - OAK CREEK - Hamfest. The American
Legion Post 434, 9327 S. Shepard Ave. 6:30am-4pm.
Talk-in: 146.52 simplex. South Milwaukee ARC, Bob
Kastelic WBITIK, 414-762-3235 days & early eves.

IL - PEOTONE - Hamfest. Will County
Fairgrounds. Talk-in: 146.94 (-600). Kankakee
Area Radio Society, Don Kerouac K9NR, B15-939-
7548. E-Mail: k9nr@juno.com

Web: http://www.w9az.com

PA - PITTSBURGH - Hamfest. North Hills ARC,
Keith Ostrom KB3ANK, 412-821-4135.

Web: http://www.nharc.pgh.pa.us

MT - EAST GLACIER - State Convention.
Glacier/Waterton Int'l Hamfest Committee, Frank
Phillips ACTAY, 406-273-2894.

E-Mail: ac7ay@bigsky.net

Web: http://www.tlatech.com/hamfest/

CO - LOVELAND - Hamfest. Larimer County
Fairgrounds, 700 Rallroad Ave. 9am-4pm. VE
exams. Talk-in: 145.115 (- offset) or 146.52 sim-
plex. NCARC, 970-352-5304

MD - BRUNSWICK - Hamfest. Mid-Atlantic DX &

Repeater Assn., Roy Bates N2CSQ, 301-834-9351.

E-Mail: 74163.200@compuserve.com

OH - WELLINGTON - Hamfest. Lorain County
Fairgrounds. 8am-2pm. VE Exams. Talk-in:
146.10/70. Northern Ohio ARS, John Shaaf
KCBAOX, 216-696-5709. E-Mail: keBaox@qsl.net
TX - SHERMAN/DENISON - Hamfest, Wilmer O.
Kinsey WB5DCU, 903-893-5872.

E-Mail: wbSdcu@gte.net

TX - TEXAS CITY - Hamfest. Tidelands ARS, Joe

PIC Real-time ‘Emulator’
and Programmer for

Full-feature, real-time RICE1TA
Emulator System, from $595

e 64K program memory, 32K trace

e 12-clip external probe - break input,
break output, trigger output, 8 logic
traces and ground

» Source level debugging

o Unlimited software breakpoints and
trigger points

s New PB-87x probe provides on-the-fly

data break with 2-level trigger and pass

count, stopwatch and databus capture

Supports PIC12/16/17

Low voltage emulation

Self-diagnostic test board

Optional PIC Time Stamp for $59

* 0 00

www.adv-transdata.com
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PB-87X probe for
RICE17A now shipping

Featuring on-the fly data capture break with 2-level trigger °
and pass count support, stop watch function and real-time
data bus capture - complete system for $775

Introducing P I C IC D = Debugger

+ Programmer
+ Demo Board = $159

For PIC16F87X and emulates most PIC16C6X/7X
In-circuit run-time debugging

Real-time code execution

High speed parallel port interface

Built-in device programmer

2.5V 1o 6.0V operating range

One level real-time breakpoint

Two extemal break inputs

Conditional animation break

Run, step, run to Cursor, etc.

Operating frequencies from 32khz to 20mhz

Runs under PICICD IDE (Win 95/98/2000NT) or
MPLAB™ (Win 95/98)

Source level and symbolic debugging

Software animation trace captures 3 user-defined
variables in addition to opcode, W, STATUS, FSR
registers and corresponding instructions

Comes with ICD Debug module, demo board, 40-pin
and 28-pin emulator headers, cable, power adapter,
IDE software and printed user s guide

e & & & o ® o © 0 9 9 @

Single Socket PIC Programmers and
Adapters

PGM16N supports all PIC12/14/16
PGM17 supports all PIC17
One 40-pin ZIF socket for all DIP parts

Optional surface mount sockets for all package types

which are compatible with all PIC programmers

Emulation headers in SOIC, PLCC and QFP packages e

Win 95/98/NT hosting software
DOS software for PGM17

Advanced TransdAtA
14330 Midway, #128, Dallas, Texas
Tel 972.980.2667 Fax 972.980.2937

Email: atc1 @ix.netcom.com

Stand Alone Gang
Programmer from $900

e New flash based firmware makes
new device support a snap

e Production quality 8-gang

programmer for PIC, SX, ST6

and more

Approved by IC manufacturers

Stand-alone chip duplication

e LCD and LEDs display program
functions and results

e Codes reside securely in
EEPROM of control module

o Custom all programming voltages
in 0.1v increments

Visit the Ultimate Source for PIC Tools at

Write in 55 on Reader Service Card.

Wileman AASOP, 409-945-6794.
E-Mail: aa5op@aol.com

MA - CAMBRIDGE - Flea at MIT. Albany and
Main Sts. 9am-2pm. Talk-in: 146.52 &
449.725/444,725 W1XM/R PL 114.8 (2A). Nick
Altenbernd KAIMQX, 617-253-3776 (9-5). Web:
http://web.mit.edu/w1mx/www/swapfest.html
MO - WASHINGTON - Hamfest. Zera Beaters
ARC, Keith Wilson KOZH, 636-629-2264. E-Mail:
jwpubl@fidnet.com Web: http://zbarc.usmo.com/
NJ - AUGUSTA - Hamfest. Sussex County
Fairgrounds, Plains Rd. Talk-in: 147.90/30. Sussex
County ARC, Dan Carter N2ERH, 973-048-6999.
E-Mail: nZerh@email.com
Web: http://www.scarcnj.org
PA - KIMBERTON - Hamfest. Mid-Atlantic ARC,
Bill Owen W3KRB, 610-325-3995,
E-Mail: gem@op.net
Web: http://www. marc utgfhamfesl.hlml

i

FL MJ!,TOH Hamfest. Santa Rosa County
Auditorium. Fri: 5pm-9pm, Sat: Bam-2pm. FCC
Exams. Talk-in: 146.70. Milton ARC, Bill Couch
W4VY, 850-623-0592.

E-Mail: billcouch@sprintmail.com

Web: http://home.att.net/~k4ozl/marc.htm

NH - NASHUA - Hamfest. Res Ctr Church. NE
Antique RC 617-923-2665

NY - FRANKFORT - Hamfest. Utica ARC, Bob
Decker AA2CU, 315-797-6614.

E-Mail: ktrnd@borg.com

OH - CINCINMATI - Hamfest. Diamond Oaks
Development Campus, 6375 Harrison Ave. 7Tam-
2pm. VE Exams, Talk-in: 146.67 and 146.925.
OH-KY-IN ARS, Gene McCoy NBKOJ, 513-541-
6935. E-Mail: n8koj@arrl.net

Web: hitp://www.qsl.net/k8sch

IL - SUGAR GROVE - Hamfest. Waubonsee
Community College, Rt. 47 Harter Rd. VEC
Exams. Talk-in: 147.210 (+600) PL 103.5/107.2.
Fox River Radio League, Maurice Schietecatte
WSCEOQ, 815786-2860. E-Mail: w9ceo@arrl.net
Web: http:/fwww.frrl.org/hamfest.html

OK - OKLAHOMA CITY - State Convention. OK
State Fair Park (Hobbies, Arts & CraR Bldg.). Fri:
5-8pm, Sat: Bam-5pm. Talk-in: 146.82. Central OK
Radio Amateurs, Harold Miller KB1ZQ, 405-672-
7735 or 405-650-9963. E-Mail: nllpn@swbell.net
Web: http://www.geocities.com /heartland /7332
TX - AUSTIN - Convention. Austin ARC, Austin
Repeater Group, Texas VHF-FM Society, Joe
Makeever W5HS, 512-345-0800

AZ - FLAGSTAFF - State Convention. Ft. Tuthill.
Fri: 12pm-5pm, Sat: 9am-5pm, Sun: 9am-2pm.
VE Testing. Talk-in: 146.980 MHz with 100.0 Hz
PL Tone. ARCA, Norm Martin K70LD, 520-297-
9562. E-Mail: norm@hamsrus.com

Web: http://www.hamsrus.com/tuthill.htm]
CANADA - BC - VANCOUVER - Pacific
Northwest DX Convention. BC DX Club & Fraser
DX Club, Dave Johnson VE7VR, 604-438-8715.
E-Mail: ve7vr@rac.ca Web: hitp://www.bcdxc.org

OR - BANDON - Hamfest. Coos County RC, Brian
Howard W7MLT, 541-572-5623.
E-Mail: w7mlt@usa.net

MD - TIMONIUM - Hamfest. Timonium
Fairgrounds. Talk-in: 147.03+ and 224.96-.
BRATS, Mayer Zimmerman W3GXK, 410-461-
0086.E-Mail: w3gxk@arrl.net

Web: http://www.smart.net/-brats

OH - RANDOLPH - Hamfest. Portage ARC,
Joanne Solak KJ30, 330-274-8240. E-Mail:
ljsolak@apk.net Web: http://parc.portage.ch.us

AUGUST 2000

MI - TAWAS - Hamfest. losco County AR
Enthusiasts, John Hanley KABAIP, 517-756-2845.
E-Mail: kaBaip@centurytel.net

Web: http://www.oscoda.net//icare/

MM - ROSWELL - Hamfest. Pecos Valley ARC,
Vernetta Verasso KCSWKA, 505-627-7777. E-Mail:
keSwka@dfn.com Web: http://www.pvarc.com
NY - ITHACA - Hamfest. Tompkins County ARC,
Richard Spingarn AA2UP, 607-387-5251.

E-Mail: richard@eagleprint.com

‘Web: http://www.compcenter.com/~tcarc

‘OH - COLUMBUS - Hamfest. Voice of Aladdin
ARC, James Morton KBBKPJ, 614-846-7790,
E-Mail: kbBkpj@cs. com

e
IN - ANGOLA - Hamfest. Land of Lakes, Bil
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wWww.supercircul

STEALTHY PINHOLE
VIDEO CAMERA $34.95
410 TVL, 0.5 LUX, 1.2"

Brown WD9DSN, 219-475-5897.

E-Mail: sharon.|.brown@gte.net

VA - BERRYVILLE - Hamfest. Clarke County
Ruritan Fairgrounds. VE Exams. Talk-in: 146.82-,
Shenandoah Valley ARC, Irvin Barb W4ADHU, 540-
955-1745. E-Mail: ibarb@visuallink.com

Web: http:/ /www.vvalley.com/svarc/hamfest

CA - FONTANA - Inland Empire ARC Amateur
Radio & Electronics Swapmeet. A B Miller High
School. Bill 909-822-4138 eves

IL - QUINCY - Hamfest. Eagles Alps Grounds,
3737 M. 5th St. Barn-2pm. VEC Testing. Talk-in:
147.63/147.03. Western IL ARC, Jim Funk NSJF,
217-336-4191. E-Mail: jfunk@adams.net

Web: hitp://www.qsl.net/wSawe

NY - ROME - Hamfest. Rome RC, Russell Schorer
KB2MAS, 315-853-8739.

E-Mail: wdbny@juno.com

WYV - HUNTINGTON - Hamfest. Tri-State ARA,
Dwight D. Smith, Sr. WB8JPJ, 304-522-7865.

E wb8jpj@home.com

1A - AMANA - Hamfest. Amana Outdoor
Conventicn Center. VE Exams. Talk-in:
146.745/.145 and 146.520. Cedar Valley ARC,
Chuck Bassett NOUTS, 3193780448,

E-Mail: nOuts@rf.org Web: http://cvarc.rf.org

IN - GREENTOWN - Hamfest. Greentown Lions
Club Fairgrounds. Kokomo & Grant County ARCs,
L.B. (Mick) Mickerson KAGNQW, 765-668-4814.
E-Mall: kabngqwnick@netusal.net Web: http://
www.netusa | .net/~kabnqwnick /hamfest.html

MA - ORANGE - Hamfest. Mohawk ARC, John
Dould AE1B, 978-249-5905. E-Mail: ae1b@gis.net
MI - JACKSON - Hamfest. Cascade ARS, Dennis
Byrne KC8IJZ, 517-522-4058 or 517-796-6966.
E-Mail: bymeda@voyager.net

MN - ST. JOSEPH - Hamfest. St. Cloud ARC,
Linden Scott Hall KAODAQ, 320-252-4498.
E-Mail: Iscotth@aol.com

Web: http://www.wOsv.org/hamfest.html

NJ - BAYVILLE - Hamfest. Bayville Fire House,
Rt. 8. VE Testing. Talk-in: 146.910 out, 146.310
in, PL 127.3. Jersey Shore ARS, Bob Murdock
WX2NJ, 732-269-6379. E-Mail: jsarsfest@aol.com
Web: hitp://members.aol.com/jsarsfest/jsa
rsfesthtml

NY - DEPEW - Hamfest. Hearthstone Manor, 333

AMAZING MICROVIDEO!
SUEZICIRCUITS..con

America's #1 Microvideo Source
LIPSTICK VIDEO CAMERAS

STEALTHY SUPER

COLOR
$189.95

STEALTHY SEE-IN-THE-DARK
WEATHERPROOF WITH 56
IR LED's $139.95

2.4 GHz AUDIO/VIDEO
TRANSMITTER, RECEIVER
W/ 700 FOOT RANGE
PART 15 FCC APPROVED

1-800-335-977 7ext NV

Or fax us at 512-260-0444
WWW.SUDBPCIPCUItS.Com

PINHOLE
56995 FREE

.04 LUX
460 TVL
2 YEAR WARRANTY

Dick Rd. VE Testing. Lancaster ARC, Luke
Calianno N2GDU, 716-634-4667 or 716-683-8880.
E-Mail: lcalianno@freewwweb.com

Web: http://hamgatel.sunyerie.edu/-larc

PA - YORK - Hamfest. VE testing. Talk-in:
146.700. York ARC, Southern PA Comm. Group,
& Hilltop Transmitting Assn., Cecil Mundorff
K3DCU, 717-927-6662

CANADA - BC - PRINCE GEORGE - Hamfest.
Prince George ARC, Brent Lyons
E-Mail: lyonsden@saintmail.net

Web: http://www.pghamfest.dhs.org/

KS - CHANUTE - Hamfest. Chanute Area ARC,
Charlie Ward WDOAKU, 316-431-6402
WA - LONGVIEW - Hamfest. Cowlitz County
Expo Center. 9am-1pm. Talk-in: 147.26+. Lower
Columbia ARA, Bob Morehouse KBYADO, 360-
425-6076. E-Mail: kb7ado@aol.com
ww.qsl.net/nc7p/swapmeet.htm
; TheETRY e
IN - LAFAYETTE - Hamfest. Tippecanoe ARA,
Bob Martin WOYE, 765-423-1035
KY - LEXINGTON - Hamfest. National Guard
Armory, adjacent to Lexington airport. 8am-4pm.
VE sessions. Talk-in 146.760-. Bluegrass ARS,
John Barnes KS4GL, 606-253-1178. E-Mail:
KS4GL@juno.com Web: http://www.qgsl.net/kdkjg
MA - CAMBRIDGE - Flea at MIT. Albany and
Main Sts. 9am-2pm. Talk-in: 146.52 &
449.725/444.725 WIXM/R PL 114.8 (2A). Nick
Altenbernd KAIMQX, 617-253-3776 (9-5). Web:
http://web.mit.edu/w Imx/www/swapfest.htm|
.

MA - BOXBOROUGH - Convention. Holiday Inn
Conference Center, Tony Penta W1ABC, 617-248-
6996 or 978-887-8887. E-Mail: wlabc@arrl.net
Web: http://www.boxboro.org
IL - DANVILLE - Hamfest. Vermilion County
ARA, Gary Denison KA9SKS, 217-759-7389.
E-Mail: gdenison@danville.net

KS - SALINA - State Convention. Central KS
ARC, Ron Tremblay WAOPSF, 785-827-8149.
E-Mail: tremblay@midusa.net

Web: hitp://www.gsl.net/wOcy

Buy your microvideo equipment where NASA,
The Air Force, JPL, Lawrence Livermore Labs
and the FBI does. Call us today.

For the best in high performance microvideo equipment, call the experts at
Supercircuits. We've grown to be America’s microvideo leader by consistently offer-
ing the best equipment at the lowest prices, with unbeatable service...compare our
plug ‘n play ease of use, warranties and return policies. Of course, Supercircuits
CATALOG! Mmicrovideo is used by some of the biggest names in science, industry and national
CALL US defense. But with prices starting at under $35 for tiny high resolution video cam-
eras, it is truly technology that is as affordable as it is amazing. Call us today at
AND GET 1.300-335-9777 for a free 80 page microvideo catalog, loaded with photos, specs
and more. Or log onto our website at www.supercircuits.com. You'll be amazed!

CAMERA
$79.95!

TINY SIZE, 12 VDC/120
1 YEAR WARR- $149.95

WORLD’S SMALLEST VIDEO
CAMERA & TRANSMITTER-

700 FOOT RANGE $299.95
CAP CAM $149.95 1 YEAR WARRANTY
GLASSES CAM

TIE CAM UNBEATABLE DEAL!
BAG CAM =

PAGER CAM

350 Lines of Resolution
TINY 1.25"

COLOR CAMERA-
PLUG & PLAY-
ONLY $69.95!!

SONY GV-A500HI-8 VCR WITH
4" TFT MONITOR $979.95

These serial displays take RS-232 at 2400 or 9600 baud
and produce stunning text and graphics on a supertwist
LCD screen. See our complete line at www.seetron.com.
All models are in stock for immediate delivery.

G12032 e
120x32-pixel LCD

saxizo. 99,00

Same size as 2x16 text LCD
Editable font(s) in 4 sizes
Up 1o 6 screens in EEPROM
Easy terminal protocol

(3.2x1.4in.)

G12864

128x64-pixel LCD
| £799.00 scxas

Large, sharp LCD
Editable font(s)
Up to 14 screens in flash
Separate text, graphics layers
DB connector built in

AC adapter Jack built in
Easy terminal protocol

(3.7x28in.)

www.seetron.com

Write In 57 on Reader Service Card.
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sense and good judgeme!

This is a READER TO READER Column. All questions AND answers will be provided by Nuts & Volts readers and are intended to promote the excha
and provide assistance for solving problems of a technical nature. All questions submitted are subject to editing and will be published on a
deemed suitable to the publisher. All answers are submitted by readers and NO GUARANTEES WHA

TSOEVER are made by the publisher.
any answer printed in mismcuiumn may require varying degrees of technical experience and should only be attempted by qualified individuals. Always use common

of ideas
available basis if
implementation of

QUESTIONS

| am looking for a schematic for
a Motorola GP300 radio interface
box.
5001 E. Herudl|

Germany

| am looking for the "Common
Core" series of books on electricity,
electronics, servos, and radar. |
believe these were around the
1970s and were geared towards the
military (Navy).

| immigrated to the US from the
UK two years ago, having retired
from the Royal Navy (we used those
books for some of our electronics
theory).
5002 Michael Irving
Pendieton, OR

I've been trying to locate a very
simple circuit for a pulse train trans-
mitter where | can vary the pulses
and that will operate at 230 MHz.
5003 A. J. Anzevino

Wappingers Falls, NY

| need to find information on the
Internet or how to do my own circuit
to display scrolling electronics mes-
sages on 4 x 12 characters. It has
two different colors on 5 x 7 matrix
display. | am using a PIC 12C74A
controller for the project.
5004 Student

EMS5G@aol.com

| need to add a time delay circuit
on my RF power amplifier so the
110volt AC coaling fan will continue
to blow air on the final amplifer tubes
for about three minutes after the
amplifier is turned off. | would like to
avoid using an expensive thermal
time delay relay, if possible.
5005 Allan
via Internet

| need to know the serial number
and stats for the laser in the Sony CD
player COP-C20.
50086 lan Bruce

via Internet

| recently bought a pair of 800
MHz wireless headphones which are
meant to connect to an audio device
through an RCA jack.

The manual indicates that the
unit could be damaged if connected
to a speaker output, presumably

34 Mav 2000/Nuts & Volts Magazine
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because of level.

Has anyone got a simple design
for an AGC amplifier with 1V P-P out-
put, so that | may use this with a
speaker output?
5007 Jack Rebman
Fairfax Station, VA

A friend of mine is a shoe maker
that wants to test electrical safety
shoes. He needs an 18KV, TmA AC
power supply with a voltmeter and
ammeter on the output.

The ability to manually ramp up
the voltage at about 1KV/sec and
maintain at full voltage for one
minute is required.

How can | make this, or is there
a product like this already available?
5008 Anthony Tekatch

Ontario, Canada

| want to use my Motorola
TalkAbout walkie-talkies for motorcy-
cle-to-motorcycle communications.
The TalkAbout 250 has a VOX (voice
activated transmission] feature, and
s0, one would think this would be
ideal for my hands-free application.

The optional Motorola Earbud
with Inline Mic, which is supposed to
waork with the VOX feature, doesn't. |
either have to shout at the top of my
lungs, or have to hold the Mic to my
lips, in order to trip the VOX

No, there is no Mic gain or VOX
trip adjustment.

| am looking therefore, for a bet-
ter Earbud-type microphone/speak-
er [that will fit under a helmet) that
is or can be made to be compatible
with the TalkAbout.

| think | saw Clint Eastwood with
what I'm looking for in "In the Line of
Fire" and I'm pretty sure Muldar and
Scully used them in the episode
where the veteran was able to sort of
become invisible.

The stuff Jabra makes is close to
what I'm looking for, but they don't
offer anything that is compatible with
the TalkAbout. Any Suggestions?
5008 Tom Tillander

via Internet

How wauld | go about retrieving
an HTML document from the
Internet on a DOS-based computer?

| want my DOS-based home-
autormation controller to be able to
access the WNational Weather

Service forecast for my area, and
automatically parse this report to
schedule lawn watering.

| plan to get cable modem ser-
vice to my house. I'm a programmer,
but have limited experience with
TCP/IP other than surfing. | have
seen DOS- based TCP/IP stacks for
sale, but don't know how to proceed.
Any suggestions?
50010 Jeff Bowles
Columbus, OH

Does anyone know how to easily
and inexpensively make your own PC
boards? | have tried transferring
laser printed layouts to copper, but
can't get the whole circuit to stick.
The sensitized copper clad available
from Digi-Key requires a negative, but
my layout program only prints black
on white.
50011 Russell Kincaid

via Internet

| would like to set up a small net-
work of one-five computers using a
KVM  (Keyboard Video Mouse]
switch. | purchased an inexpensive
two-way switch but often as not it
loses the mouse and rebooting is
necessary. I'm guessing that better
switches involve some circuitry that
maintains communication between
the devices and the motherboard.
Can anyone explain how this works?

A design would be great.
50012 Carl Camper
Calstrip, MT

| need a schematic for a broad-
band UHF (50 MC to 500 MC
approximately), one transistor, bat-
tery-operated impedance matching
circuit that will match the high imped-
ance of a random long-wire antennna
to the low impedance whip antennas
used on small radios, using an alliga-
tor clip to connect to the short whip
on portable radios.
50013 Donald R. Smith
Palm Springs, CA

Is there a simple way to relocate
or extend a 2.4 GHz antenna? It's the
tiny antenna mounted on a digital,
spread spectrum telephone base
unit.

The best operating location of
my base unit is the one that is terri-
ble for communicating. The good

ANSWER INFO

® Include the question number that
appears directly below the question
you are responding to.

® Payment of $25.00 will be sent if
your answer is printed. Be sure to
include your mailing address if
responding by E-Mail.

® In most cases, only one answer per
question will be printed.

® Your name, city, state, and E-Mail
address, (if submitted by E-Mail), will
be printed in the magazine, unless
you notify us otherwise with your
submission.

® The question number and a short
summary of the original question
will be printed above the answer.

® Unanswered questions from a past
issue may still be responded to.

®* Comments regarding answers
printed in this column may be print-
ed in the Reader Feedback section if
space allows.

QUESTION INFO
TO BE CONSIDERED FOR PUBLICATION

All questions should relate to one or
more of the following:

1) Circuit Design 3] Problem Salving

2] Electronic Theary 4) Other Similar Topics

INFORMATION,/RESTRICTIONS

® No questions will be accepted that
offer equipment for sale or equipment
wanted to buy.

® Selected questions will be printed one
time on a space available basis.

*® Questions may be subject to editing.

HELPFUL HINTS

* Be brief but include all pertinent infor-
mation. If no one knows what you're ask-
ing, you won't get any response [and we
prabably won't print it either].

* Whrite 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.

choice would be to have the antenna
relocated about 10 feet vertically to
a floor above.
50014 Don Fuller

West Chester, PA

There are several companies
pushing 900 MHz and 2.4 GHz
video/audio transmitter and receiv-
er units commercially.

Isnt there a simple and legal
transmitter circuit that can be pur-
chased or constructed that would
use an unoccupied UHF channel that
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could be tuned by any TV or VCR with-
out adding another box to the
audio/video clutter.
50015 Dan Scheftner

via Internet

I'm a radio serviceman and |
need manuals and service parts for
two-way CB, ham, military aircraft,
FM, public service, civilian avionics,

| am also looking for an OEM dis-
tributor that has OEM obsolete parts,
such as coils, tubes, transistors,
capacitors, inductors, etc.

50016 David N. Duerksen
Hesston, KS

| have several LED scrolling signs
that were made by Innovative Signs
(Color Cells). They use a nine-pin seri-
al interface to program and what
looks like a small IC board to control.
| am looking for any info on how
to obtain a keypad or a schematic in
order to program these signs.
50017 Jay Hughes
Hampden, MA

| am looking for a service manual
for a LINK communications unit. The
unit was made in the early 1940s, It
is a type 250-UFS. The receiver is a
type 12-UF [Ed.B) and the transmit-
ter is a [250-UFS (Ed.B) covering the
30-50 MHz.

Any help with a person or place
for this information would be great.
By the way, this is a restoration pro-
ject.
50018 Charlie Tipton
Ellicott City, MD

I'm trying to find a sevenseg-
ment LED display driver chip that
shows hexadecimal, that is O-F.
50018 Mark Phillips

via Internet

ANSWERS

ANSWER TO #1001 - JAN. 2000

I need any information available
(hardware, software, programming)
on HP 750 vintage laptop. Also
accessories, printer, and minicas-
sette.

| have the HP 75 manual includ-

ing virtual FD/modem. Also HP 75s,

HP printer for same, and other infor-

mation. | can be contacted at: hill-

top@webtv.com or call 760-726-
6291.

Don Waters

via Internet

ANSWER TO #4007 - APRIL 2000

| need help with an Ultrasonic
cleaner. Mostly, the oscillator to pro-
duce 40 to 60 KHz 1,000V sinewave
to the piezoelectric transducers. |
have a 1,000V transformer
[1,500mA] with 110 VAC input.

Ultrasonic cleaners utilize cir-
cuits that look more like RF devices

than audio. Most commercial circuits
utilize either an oscillator with an out-
put stage, or a multivibrator type
power oscillator.

The 1000V 60 Hz transformer
you have will be of no help to you, as
it will not pass much of the 40-60
KHz signal you will be generating.

The output transformers of
most cleaners are like RF transform-
ers, usually air core, with litz wire.
Most often, the commercial designs
using the standard [about 1/8"
thick] transducers develop 3545
watts per transducer.

The trick will be to match the out-
put impedance of your circuit to the
impedance of your transducers when
mounted to the tank.

By the way, the transducers do
generate a bit of heat, which must be
transferred to the tank or they will
crack in use. Regular epoxy is not
very heat conductive. | recommend
Loctite 383, which is a heat-conduc-
tive bonding agent usually used for
permanent mounting of heatsinks to
semiconductor devices.

Phil Shewmaker
Louisville, KY

ANSWER TO #4008 - APRIL 2000

- | want to build a simple RF power
amp. The approximate specs would
be 12 VOC, a few hundred micro
watts in, 3-5 watts out.

For years, | have looked for a
simple schematic for a simple single
or maybe two transistor amps that
will amplify up to about five watts in
the 30 MHz to 100 MHz range.

Is there a schematic that's sim-
ple to build, using only a transistor or
two, a few caps and cails, no baluns
or transformers?

Please provide values and tran-
sistor number.

A simple two transistor circuit
without baluns and transformers
probably does not exist. Minicircuits
sells a ZHL-5W-1 amplifier with 40
dB of gain and SW out, but it uses
24V power, consumes 75 watts [4%
efficiency). and doesn't have enough
gain. It also costs $1,000.00.

All these numbers reflect on the
difficulty of the design. Here's a clos-
er look.

Your specifications are too
demanding. One hundred microwatts
in (<10 dBm) and five watts out [37
dBm)] implies a gain of 47 dB. A sin-
gle transistor stage will provide
about 10 dB of gain, so you will need
four or five stages.

Even low power MMICs only have
about 13 dB of gain. If you want linear
gain, then the power stages should
use push-pull designs — but they
require two transistors and a couple
of transformers.

The alternative for linear gain is
to burn lots of power. Power stages
also require close attention to imped-
ance matching. Narrowband designs
can use reactive networks for the

impedance match, but broadband
designs [your specifications are for
almost two octaves) use transform-
ers and baluns.

There may be other things to fix.
You may not be driving the LPA1 to
its full output power [what is the input
power and what is the gain of the
LPA1?). Adding a MMIC in front of
the LPA1 would help that problem.

Increasing a transmitter from
1W to 4W only doubles its range. A
directional antenna can supply the
same benefit with no power increase.

Gerald Roylance
Mountain View, CA

ANSWER TO #4008 - APRIL 2000

| want to run the feed from my
satellite dish about 150 feet under
the lawn, but | have been unable to
identify the types of coax that are
suitable for burial. Is there some
marking (like the UF for power
cables)?

None of the references | have on
coax mention burying the cable.
Why?

I'm not sure there is a require-
ment for direct burial coaxial cable.
The satellite feed is less than 24V, so
it does not have the stringent
requirements for [(lethal) 120V
cables — for example 18 inch burial
depth and rigid anchors at the ends.
If you don't have rodents with per-
verse appetites, then you should be
able to bury any low voltage plastic
cable.

| would stay away from all alu-
minum shields because of galvanic
corrosion. RGE usually has a foil
shield, so you cannot get away from
that aluminum, but some cables have
an aluminum braid. Get a cable with a
copper braid.

In spite of the above, | would put
the cable in plastic electrical conduit.
The big expense is digging the
trench, and you only want to do that
once.

Plastic conduit is less than 10
cents/foot. The primer and cement
are a few dollars more. That costis a
small part of the installation. Thread
the conduit with twine as you lay it —
150 foot fish tapes are uncommon.
You may want to run two coax cables
while you're at it. You should also
check if you will need an inline amplifi-
er somewhere in the run.

Gerald Roylance
Mountain View, CA

ANSWER TO #4001 - APRIL 2000

I'm designing a device to provide
some data while I'm bike riding. | think
I've figured out speed, acceleration,
and distance.

I'm looking for a way to measure
grade — how steep & hill 'm going up.
Is anyone aware of a sensor, or other
way to measure this?

The simplest way to measure
pitch is a pendulum bob. A weight on

DlCATED TO
BRINGING YOU THE
MAGIC OR RADIO

THE MAGIC AND MYSTERY
OF RADIO WAVES AND

THE SCIENCE OF ANTENNAS:
FIELDS, INDUCTION, RADIATION,
WAVES, RECEPTION.......14.95 PPD,

ANTENNA SYSTEM

OPTIMIZATION:
RECEPTION, ANTENNA FACTORS,
LINES, GROUNDS, LONG, MEDIUM
AND SHORT WAVES.........14.95 PPD.,

NOT YOUR TYPICAL ANTENNA BOOKS

FOR ORDERING OR INQUIRIES:
MAX RESEARCH

PO BOX 1306, GROUP AT

EAST NORTHPORT, NY 11731

Write in 52 on Reader Service Card.

Question: Who
Uses .45 Shells

a. The Lone Ranger
b. Gl Joe
c. Metrologic

AnswéF: AlFtRe Above
Metrblegig mantfactures

and sells low voltage (3Vdc),
stable output (3mW)

DIODE LASERS

housed in rugged
“Bullet Packs"

“Innovative Leaders
in Laser Technology
for over 30 Years®

NJ Phone: 856,228, 5544
| 90 Coles Road
Blackwood, NJ 08012

Write In 53 on Reader Service Card. 35



TECH FORUIVI

the end of a rod provides a vertical
reference, and an angle sensor [such
as a potentiometer or rotary
encoder] measures the angle
between that vertical and the bike.

Unfortunately, the sensor is also
sensitive to acceleration, but you can
compensate for that. An interesting
variation of this sensor uses a high
dielectric constant fluid between two
90-degree sector electrodes. At O
degrees, the electrode capacitance
match; a tilt increases one capaci-
tance and decreases the other by
the same amount.

The combination makes a linear
capacitive divider. The fluid also
damps the measurement.

A more involved technique would
measure difference in height
between the front of the bike and the
back. You can do this with water and
plastic tube. Imagine a Utube almost
filed with water with one end
attached at the front, and the other
end at the back. Put a ruler next to
one end to measure the slope. You
can measure the water heights opti-
cally or with pressure sensors. There
is [or was] a commercial electronic
level based on this idea.

Airplanes use gyroscopes, but
that is probably too involved.

Gerald Roylance
Mountain View, CA

ANSWER TO #4002 - APRIL 2000

How is the current held reason-
ably constant in MIG welders?

I've got everything | need to put
one together, but | cant figure out
what is needed to achieve the con-
stant current requirement.
Transistars, SCRs, or what? And with
what circuitry?

There are several ways to con-
trol the current in a welder. Older
welders that were made in the 50s
used the carbon block method which
was nothing more than a very large
variable resistor, in line with the
transformer. According to Ohm's

Law, when you vary the voltage of any
circuit, the current must follow, and
vice versa.

Some welders use the “variac”
method of a variable transformer
where the current remains constant
while the voltage output varies within
the transformer, as you adjust the
knob. A third method is the chopper
method using a SCR circuit [or three)
similar to a light dimmer circuit com-
monly used in household lighting.

The cost factor of a control cir-
cuit will vary greatly based upon sev-
eral factors.

The most expensive method will
probably be the variac transformer,
then the carbon block methed fal-
lowed by the solid-state system which
is by far the cheapest method. But
there is a drawback to this order of
cost and that is duty cycle, ripple, and
starting current or surge.

If you chop the circuit using the
SCR method, you then need to get
out the ripple caused by the chopping
action of the circuit, and that
requires very large caps and chokes
which can, in some instances, raise
the price significantly back up.

Shopping around at a surplus
store should control this added
expense and still make the project a
reasonable alternative.

You can also manufacture your
own choke because they are crude
and large consisting of nothing more
than 10 or 20 feet of 1/2" copper
bar stock formed around a 3" or 4"
form. Testing them, however,
requires some experimenting on
your part and you can even place a
variable tap on the choke for
adjustable performance.

The next greatest cost of the
control circuit depends upon your
input or primary transformer. Is it
single phase or three? If it's three
phase, then triple all of your costs
because you have to control each of
the phase windings to a matched and
balanced tolerance of 5% or less.

When you get into three-phase

Microcontroller Power!

Want to add advanced features like floating point
math or PWM to your next Basic Stamp, PIC, SX,
HC11, or other project? Supercharge your design
today with PAK coprocessors from AWC.

Let PAKs energize your next
microcontroller project:

P PAK-1I—Floating Point Math
P PAK-V—PWM

# 310 vy Glen
League City, TX 77573
(281) 3344341
(281) 754-4462 (fax)

b PAK-VI-PS/2 Keyboard Interface » Data sheets online

AWC Perfect for data logging, averaging, engineering unit
conversion, lamp or motor control, D/A and more.

Visit our Web site now for free tools and projects!

Features
» 32-bit floating point math (PAK-1I)
» 8 channels of PWM (PAK-V)
> Read PS/2 keyboards or mice (PAK-VI)
P Connects with as few as 1 or 2 wires

www.al-williams.com/awce
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control, the circuit has to be precise-
ly balanced at each output level
because of overheating problems. If
the adjacent phase windings are out
of balance with each other, they tend
to fight each other and produce
excess heat instead of usable current.

Creating or purchasing a contral
circuit that keeps this balance
through-out the power range can add
significantly to the cost of any design.
Because not only do you have to have
the balance, each of the 10 steps
also have to be balanced to the 5%
requirement which requires setting
up, testing, and calibrating each of
the 10 stages for each of the three-
phase windings.

This requires one fixed resistor
and two potentiometers at each
stage, times 10.

You have to calibrate each step
not only to the tolerance, but also to
the preset voltage which translates
into the amperage steps that you
require. Depending on the size of
your welder, the steps will control
anywhere from 10 to 20 amps per
stage but, if your welder is a large
one, you may need a 15- or 20-step
switch in order to cover a wider
usable range.

Most 150 amp (or less) welders
have at least a 10-step controller
which gives you a 30 amp minimum,
followed by a 10 or 12 amp increase
between settings. However, you can
add as many steps as you like.

On the single-phase welder, this
multiple switch is replaced by a
potentiometer which gives you a
(almost] linear sweep which means
that the current is infinitely
adjustable between the low and
highs. Overrate your SCRs by at least

"50% of the maximum amperage

used by the welder, and use “more
than adequate” heatsinks and fans
for a perfortnance that won't vary in
time, as things start to heat up.

You can purchase a full sweep
three-phase controller [non-step)
which consists of matched pairs of
SCRs with complimentary matched
and balanced potentiometers. These
give you a linear and infinite variable,
but these units usually cost upwards
of several hundred dollars.

You can also purchase multiple
variacs in pairs, triples, and quad con-
figurations and they are matched
and balanced to each other via a sin-
gle shaft, but with the amperage
requirements that you need to run
welder, this can easily exceed
$500.00.

The third method of the variable
carbon block has been phased out
mostly and I'm not even sure where
to purchase such a large element of
the size and wattage that you would
need.

However, a single large element
is all that is required because it is
placed on the output lead going to
the wire feeder cable [spool) and
thus only one controller is required.

I'm sure they stil make them, but
with their usage being mostly
replaced by solid-state devices these
days, the number of manufacturers
have diminished over the years and
so the price accordingly has gone up.
Last time | saw one in a catalog was
many years ago, and it was around
$200.00 for a 200 amp unit.
Chris
Bieber, CA

ANSWER TO #4005 - APRIL 2000

| need information on cable TV
cable connectors. | am not sure how
to tell the difference between various
types of CATV cables and their con-
nectors.

! have a 15 ft. cable [not sure
what kind) running from a wall jack. |
attempted to install a RadioShack CF
56 connector to one end so | could
hook it up to my VCR. After crimping
and screwing the cable to the back of
my VCR, the signal was dirty.

There are only two common
CATV cables used in homes, and they
are RG6 and RG-58.

The cable connectors are called
'F' connectors, and there is a differ-
ent 'F' connector for each cable. You
should find the cable type printed on
the side of the cable. You can also tell
from the cable dimensions, but the
dimensions vary with manufacturers
and materials.

RGH6 has an outside diameter of
0.266 inches and the inner dielectric
diameter is about 0.180. RG-59 has
an outside diameter of 0.242 and a
dielectric diameter of 0.148.

The dielectric thickness is the
quick way to tell. If you compare them
side by side, the RG-6 dielectric looks
much bigger.

The F connectors for the differ-
ent cables must accommodate the
different dielectric sizes, so the RG-8
connector has a bigger through-hole
than the RG-59 connector. The inner
dielectric should fit snugly. f it is
loose or does not go in, then you have
the wrong cable/connector.

RadioShack is good about pro-
viding assembly instructions on the
blister pack, many vendors don't. The
inner dielectric should be flush with
the seating face of the connector.

The connector may or may not
be responsible for your poor recep-
tion. If you can jiggle cable close to
the connector and get good recep-
tion, then it is probably the cable and
the connector — especially if the
cable has been flexed a lot or has a
sharp bend.

You might also notice a bubble
on the cable jacket close to the con-
nector. In that case, cut a few inches
off the end of the cable and put a new
connector on. If jiggling the connec-
tor does not improve reception, then
there is a problem further up the
cable.

Gerald Roylance
Mountain View, CA



HAM GEAR

FOR SALE

WANTED: MILITARY capacitors, resis-
tors, transistors, diodes, ICs, semi’s, etc.
Please fax/E-Mail excess lists & RFQs B18-
769-1002 fax 818-769-1084.
electmatind@earthlink.net & http:/iwww.
militarycomponents.com

THE SMART BATTERY CHARGER
for lead acid or gel cell batteries. Can be left
connected to the battery INDEFINITE-
LY, will not overcharge! Standard kit is 12V
@ | amp.This kit is 100% complete. For the
kit order #150-KIT at $59.95. For an assem-
bled and tested unit, order #I150-ASY at
$79.95. CA residents add 7.75% sales tax.
Add $6.50 per unit shipping. MC/VISA
accepted. A&A Engineering, 2521 W.La Palma
#K, Anaheim, CA 92801.714-952-2114, FAX
714-952-3280.

PRACTICAL ANTENNA
HANDBOOK, by Joseph Carr. The most
popular book on antennas ever written,
widely known as “the antenna builder's
bible." This Third Edition is a work for anyone
with an interest in antennas, from the newest
of novices to the most experienced engi-
neer. This empowering book gives you all
kinds of projects and material that explains
why what you did works.Only $49.95! 10%
discount to Nuts & Volits sub-
scribers. Call 1-800-783-4624 tw
order using Yisa or MasterCard.

SECRETS OF RF CIRCUIT DESIGN
From Joseph Carr, one of today's most
respected electronics authors, comes this
pragmatic, intermediate-level guide to
designing, building, and testing all types of
radio frequency circuits. Filled with function-
al projects that demonstrate the principles
of RF circuits. Only $29.95! 10% dis-
count to Nuts & Volts sub-
scribers. Call 1-800-783-4624 w0
order usingVisa or MasterCard.

A GPS-based frequency standard. This high-
ly accurate frequency standard is something
you can build, thanks to the efforts of Brooks
Shera W50OJM. Using the once-per-second
timing pulse available from the GPS system
to control aVCXO, you can achieve an accu-
racy of a few parts in |0<ya
-2icp3>| 1 <va2;cp7>, about 10,000 times
better than the WWV zero beat method.
See July 1998 QST for deils. Circuit board
available. Order #217-PCB, $19.95 plus
$1.50 S/H. CA residents must add 7.75%
sales tax. A&A Engineering, 2521 W, LaPalma.
Unit K, Anaheim, CA 92801; 714-952-2114.
mr2

ATV-2400 and ATV-1200 24/12
GHz; 35/75 mW, 8 channels for legal ham
use. $159 per pair, 1,000 watts maxi-
mum allowed by FCC. Power amplifiers,
compact size, | watt output with SMAs,
$149. Contact dealers through EXATV
www.4datv.com

HAM GEAR

WANTED

CB — SCANNERS

HALCON COMMUNICATIONS
Wholesale only: Cobra, Uniden, Midland,
Galaxy, CTE, Super Star, Kenwood, Yaesu,
lcom. Free catalog, Free call |-800-683-6999,

SALES & SERVICE: CB equipment, mod-
ification kits, meters, antennas, mics, radios,
transistors, repairs & hard-to-find items.
Complete list $4. D&R Electronics, 10 Park
St., Thomaston, CT 06787. 860-283-9492 or
RTed821836@aocl.com

CB MODIFICATIONS! Freq-
uencies, books, kits, high-perfor-
mance accessories, plans, repairs,
amplifiers, 10-meter conver-
sions. The best since 1976!
Catalog $3. CBCIl, Box I898NY,
Monterey, cA 923942,
www.cbcintli.com

240+ CHANNEL CB/HAM/COMMER-
CIAL radios: AM/FM/SSB/ICW export/
domestic: RCI, Motorola, Uniden, Cobra,
Alinco, Kenwood. Mics, antennas, linears,
meters, books, night scopes, and tons more
stwff! Catalog $3. MAXTECH, Box B0B6,
New York, NY 10150. 718-547-8244.

CB MODIFICATIONS, repairs, new
products, CB radios, exports, scanners,
power supplies, microphones, amps, anten-
nas, more! |5 yrs. same location, 6 page pic-
ture price sheets $1 (refundable). Galaxy,
Box 1202, Akron, OH 44309. htpi//mem
bers.aol.com/galaxyelc

Sell Nuts & Volts
in your storet
Contact us for

complete details.

phone 909-371-8497
fax 909-371-3052
E-Mail distributors@nutsvolts.com
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The Velleman PersanaL Score™ is a porfable fully-functional oscilloscope. At the cost of a good
lve for the money. The PErRsoNAL Scare™ provides you

with the high sensitivity (down to 5mV/div) often missing in ﬁigher or similarly priced units. Together with
the other scope functions it makes this the ideal tool for students, hobbyists and professionals.

[ CAR DIAGMOSTICS ]

[ AUDIC TROUBLESHOOTING |

7415 Whitehall Street Suite 117

Fort Worth, TX 76118

(817) 284-7785

Write In 45 on Reader Service Card.

: (817) 284-7712

www.velleman-kit.com

email : velleman@earthlink.net
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MUSIC &
ACCESSORIES

COMPUTER
HARDWARE

COMPUTER CASES $22, 450MHz bare-
bone systems from $250. 486 computers
$99. Pentiums from $199. Motherboards
$20, 1.44/1.2 floppies, speakers $10. 714-
778-0450.

PC CABLES: htwp://www.cablesusa.com
100s of hard-to-find new cables and parts,
pictures, free technical information. Low
prices, RS232, SCSI, keyboard, network,VGA,
Cat-5, USB, Firewire, fast secure online
ordering & browsing. 954-418-0817.

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 Qutput
Microfilm (COM) units. Please call for a
quote or fax us your equipment list. Ve buy,
sell, and trade. KEYWAYS, INC., 937-
847-2300 OR fax 937-847-2350.

LOOKING FOR cheap clone PC
parts that actually weork! Call
UTWE for CD-ROMs, hard drives, disk con-
trollers, video cards, mainboards CPUs, etc.
WVe also have network stuff like cables, cards,
adapters, hubs, etc. NEW tape drives 1.4G
$30 ea. | (or 2) meg PCl video cards $10 (or
$15). Don't forget to check our auctions on
Ebay! Seller name JohnUTWE, Remember,
today we have it, tomorrow we don't! So E-
Mail or call now. Case of 7 nearly new Epson
keyboards, $21 ($3 ea). There are other
deals too! For the latest dealsheets send an
E-Mail to dealsheets@utwe.com or call 626-
930-1121 (10am-5pm Pacific) or fax 626-
930-1123. E-Mail: sales@utwe.com

Tired of Expensive Inkjet Cartridges ?
£
Save 90% on Inkjet Inks !
Printer (Call for Others Not Listed!) # of Refills Cost/Refill Kit Price
i g | Black | Color | Black | Color | Black | Color |
HPSOOSenes 400 Offlcegetaoo 350, Fax 7 14 4.71 2.85 3295 39.95 |
HP 600 Series, Officejet 500, 570,600 7 14 | 471 3.21 | 3295 44.95
HP 820C, 855C, 870C, 1000C, 1150C, Copier 120,210 | 6 12 | 6.67 3.33 | 39.95 39.95
HP 720C, 722C, 712C, 880C, 890C, 895C1120C, 1170C|, 6 12 | 6.67 3.75 | 39.95 44.95
Canon BJ-10, 200, 210, 240, 250 Apple SWriter 1200, 1500 14 20 | 215 200 | 2995 39.95
‘Canon BJC-4000 Series, C2500, C3000,C3500,C5000 | 60 60 | 0.50 0.67 | 29.95 39.95
‘Canon BIC-6000 14 8 2.85 1.67 | 3995 39.95
Canon BJC-600, 610, 620 Apple SWiter Pro 20 13 | 1.50 3.07 | 29.95 39.95
Epson Stylus Color, Color Pro, Pro XL 12 12 | 250 3.33 | 2995 39.95
Epson Stylus Color Il, Ils, 1500 (Black) 15 15 | 2.00 266 | 29.95 39.95
ilgpsons@sco!orsoo .0, | 20 17 | 150 2.35 | 29.95 3995 |
Epson Stylus Color 400, 600, 800, 850, Photo / 440,640 | 20 17 | 1.50 2.65 | 29.95 44.95
Lexmark JP 1000, 1020, 1100, Execlet Il lic, Medley 4C | 10 17 | 3.00 2.35 | 29.95 39.95
Lexmark JetPrinter 3200, 5700, 5000, 7000, 7200, 15 17 267 235 | 39.95 39.95
Compag 14700, 1J900, Xerox XJ8C, XJOC 15 17 267 2.35 | 39.95 39.95
Xerox Home Center 450C, XJ6C Inkiet 22 12 | 1.36 3.33 | 29.95 39.95 J

SAVE 30 -50% on New Compatnble Cartridges!

lCc:non BJC-70, BJC-80

- (CALL FOR OTHERS NOT LISTED 1) |
| Canon BJC-4000 Series, C2500, C3000, C3500,C5000 |
__ Apple StyleWriter 2400, 2500
| Canon BJC-600, 610, 620 Apple StyleWriter Pro
Hi-Capadity Canon BJC-600, 610, 620

| Epson Stylus Color, Color Pro, Pro XL

| Epson Stylus Color Il, lls, 200

| Epson Stylus Color 400, 500, 600, 800, 850,1520, Photo

* 2 - 3 Day Shipping

Inkjef

www.inkjetsw.com

(480) 668-1069 Fax

| Epson Stylus Color 440, 640, 660, 740, 900
Epson Stylus Color Photo 750,1200

* BULK Inks, Refill Accessories
* Glossy card stock & Coated Paper
* School & Government PO’s Welcome

7]
| )

~ Printer | BLACK COLOR
___CARTRIDGE | CARIRIDGE
$5.50 $12.95
$5.50 1 $12.95
$4.95 (9cc) | $4.95 @ (9cc)
$5.95 (15cc) | $5.95 @ (12cc)
$9.95 (3-pak) | $14.95 (3-pak)
NEW PRICING » 1$10.95 - $16.95
$11.95 _$1695
) §11.95 | $16.95
L } $11.95 _$16.95
) ) e B $17.95

Quality Inks for:

HP + Epson * Lexmark
Canon * Apple » DEC

Call or see us online!

Monday -
7:30 - 4:30 PST 10:30 - 7:30 EST

1-800-447-3469

(480) 668-0959

Friday
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Write in 33 on Reader Service Card.

ISO7816 PROGRAMMER built $150.
Kit $125. No software. Blank smart cards
$20.00 or 8/$100.Tony 419-385-3100.

WE CARRY a variety of cables, switch
boxes, accessories, and adapters to connect
PCs, printers, Mac’s, networks, telecommuni-
cations, and audio/video equipment. We
offer: custom cables, free catalogs, and same
day shipping on most orders. Visit our web-
site at www.rogerssystems.com or call |-
800-366-0579.

19” RACKMOUNT ATX PC chassis,
$169 (with ad). 972-242-8087, www.cti
-tx.com

LOW-COST 12-BIT A/D KITS. §59
LPT: Analog! PC printer-port interface
acquires B analog signals. Also features two
12-bit D/As, current sources for sensor exci-
tation and digital I/O lines. QuickBasic and
VB software included. |-channel A/D only
$39. hupi//mww.tgn.net/~adnav/ or E-Mail:
adnav(@tgn.net

EVERYTHING NEW w/warranty!
Motherboards with CPU 500MHz $195,
monitors 15" $125, Pentium systems from
$195. Modems, multimedia kits, scanners,
hard drives 420/850/1280 megabyte $25, 15
gigabytes $120. Color printers $65. Call 714-
778-0450. E-Mail: cci@surfside.net

COMPUTER

SOFTWARE

FREE IBM DISK CATALOG of quality
Shareware and CD-ROMs. MOM ‘N’
POP’S SOFTWARE <ASP>, PO Box
15003-N, Springhill, FL 34609-01 1 1.352-688-
9108. momnpop@webcombo.net

FMSTUDY32 FM, LPFM allocation stud-
ies. Manage FCC dambase on your PC!
Manual included, $39.95. Deme, info, special
Web pricing at http//members.xoom.com/f
mstudy

CAM & MOTION SW/HW: Z-trace,
PCB toclpath. Plotcam motion control, step
drivers, WwWWw.m bits.netjddt FAX
321-452-7197, 321-459-2729. heater@m
egabits.net

TIME SAVING utilities! Creative
Win98 software. Visit http:/www.ras
coml.com today for free downloads.
Questions? E-Mail: rascom@mediaoc
ne.net

UNDERGROUND CDs: Hacking,
phreaking, free energy, health, anti-gravity,
time travel, way-cool electronics projects,
music & books. http://www.hi-techstuff.com

LIQUIDATION WINDOWS 95/98,
Office suites $10-69. 1,000 games 10 pack
$25. How to Windows 95 $5, Windows 98
book $10. 714-778-0450.

COMPUTER

EQUIPMENT WANTED

WANTED: FOR historical museum, pre-
1980 microcomputers, magazines, and sales
literature. Floyd, VA 24091-0341 (540-763-
3311/540-382-2935).




SURVEILLANCE

Room Transmitters. . . . . from $30.00
Telephone Transmitters . from $29.00
UHF Pen Transmitters. .. ... $299.00
Crystal-Controlled

Transmitters. . ...... from $75.00

UHF Telephone Transmitter
& Receiver & Recorder . . . $299.00

And much more — too much to list here!

E-Mail: BitzTechnology@Compuserve.com

Catalogues §5.00

WANTED: HEATHKIT resistor substi-
tution box. Will pay. Hugh M. Adams
hugh@emcst.com or 850-864-2414.
101 1D Hondo Ave,, Fr. Walton Beach, FL
32547-38123.

DEC EQUIPMENT WANTED!! We
are buying DEC systems, boards, terminals,
drives and peripherals. Also Scientific Micro
Systems (SMS), DSD, Damability, Dilog, other
DEC compatibles, and Computer Output
Microfilm (COM) units. Please call for a
quote or fax us your equipment list.We buy,
sell, and trade. KEYWAYS, INC., 937-
847-2300 OR fax 937-847-2350.

WANTED: MILITARY capacitors, resis-
tors, transistors, diodes, ICs, semi’s, etc.
Please fax/E-Mail excess lists & RFQs 818-
769-1002 fax 818-769-1084.
electmatind@earthlink.net & http:/fwww.
militarycomponents.com

TEST EQUIPMENT

FEITEK PROVIDES repair, calibration
and traceable certifications of test equip-
ment. Free estimates. e buy, sell and trade
all makes of test equipment. Visa and
MasterCard accepted. Check out our inven-
tory and specials at WWW.FEITEK.COM
2752 Walton Road, St. Louis, MO 63114,314-
423-1770.

KENTRONIX TEST EQUIPMENT
SPECIALS. 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

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. Ve buy,
sell, and trade. KEYWAYS, INC., 937-
847-2300 OR fax 937-847-2350.

POOR MAN’S Spectrum Analyzer/
Monitor Receiver Kit.2 to 1,700 MHz. Basic
kit only $98. Now available with switched
resolution filters, tracking generator and
direct digital frequency readout. Works with
ANY scope or IBM compatible computer.
Send stamped envelope for details. Science
Workshop, Box 310B, Bethpage, NY 11714,
heep://fwww.science-workshop.com

WANTED: MILITARY capacitors, resis-
tors, transistors, diodes, ICs, semi’s, etc.
Please fax/E-Mail excess lists & RFQs BI8-
769-1002 fax 818-769-1084.
electmatind@earthlink.net & hetp:/iwww.
militarycomponents.com

BROWSE OUR Web site and check out
the "monthly special” TDL Technology, Inc.,
www.zianet.com/td|

AFFORDABLE HP power sensor repair!
Most 8481 As repaired for $305 or less.We
also handle 478As and many others. Call or
fax for more information.Willametze RF, Inc.,
541-754-7226, FAX 541-753-4629.

NEW, FASTER, POCKET TEST-
BENCH, tiny, inexpensive, RS-232 instru-
ment, with scope, logic analyzer, counter, gen-
erator, infrared modes. Oricom
Technologies, 303-449-6428.
www.sni.net/~aricom

MOTOROLA SYNTOR PROGRAM-
MER. Regular, XX and tone adapters for
sale. From $350 plus S&H. 212-544-8970.
digicomkit@aol.com

TEKTRONIX 475A, 250 MHz dual
channel/dual time base oscilloscope with pig-
gyback DMA digital multimeter. Looks &
works great. Original owner’s manual.
Advertised elsewhere for $999. Buy it for
$700.423-877-9406.

KROHN-HITE 3700 variable multi-
function electronic filter .02Hz to 20KHz
Excellent $500.Al Ross, 425-775-8853.

2 Button / 3 Channel
Tranmitter

RF300T

1...$22.95
5...$1995¢ea
10..$16.95ea

RF300XT

1....$25.95
5....$22.95ea
10..§1995ea

m 300" (XT), 150' (T) Range

| Frequency: 318 MHz

m 59,049 Settable Security Codes

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

B Fully Assembled in Case

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

m Push baoth buttons for the 3rd Channel
H Slide Button Cover Included

VISIT US ON THE WEB AT:

hitp://www.candhsales.com
c and ” email: candhsales@earthlink.net
SALES COMPANY

2176 E. Colorado Blvd. * Pasadena, CA 91107

TOLL FREE:

1-800-325-9465

C & H SALES COMPANY HAS BEEN IN BUSINESS FOR OVER FIFTY YEARS.
WE'RE THE BEST SOURCE FOR GREAT BUYS ON ITEMS LIKE THESE - AND MORE!

sesee

FREE
148 PAGE
CATALOG!

ELECTRONIC COUNTER
HEWLETT PAGKARD,
Model 5328A. Universal 5
counter. Usable to 100 g
MHz, 100 ns single shot resolu-

tion. Has frequency, period, period average, ratio, total-
Ize, scale functions. Two input channels provide individ-
ual slope, polarity and level settings. Has 9 digit LED
readout. Input power 100-240 VAC 48-66 Hz 100 VA
max. Dimensions: 17" wide x 17-1/4" deep x 3-1/2"

igh.
Slock #TEI808 $250.00

SOLA CONSTANT VOLTAGE TRANSFORMER
SOLA ELECTRIC, #83-13-150. Harmonically neutralized
constant voltage transformer. Rated at 500 watts. Input
voltage 95 to 130 VAC 60 Hz. Output voltage 120 VAC.
This unit is designed for rack or bench mounting. The
meters on the front panel indicate output current and
input/output voltage. A toggle switch is provided for
selection of input or output voltage. The input voage is
connected at the rear of the unit via a covered electrical
panel. Two standard 3-wire grounded electrical outputs
are supplied on the front and rear panels. Dimensions:
19" wide x 14-1/4" high x 10-1/4" deep. Weight 59 Ibs.
Stock #STRI900 $225.00

MILLIOHMETER
HEWLETT PACKARD, g=®
Model 4328A. I
Designed to measure
very low resistances.
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 supplied, but probably 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
6-1/2" high.
Stock #TE9812

PRECISION LINEAR WAY BEARING
This assembly consists of a finear ball bearing track rail
and two ball bearing slider elements. 260mm long with
14 countersunk holes for rail mounting. Stainless steel.
Stock #BR2002 $57.50

DIAPHRAGM
PUMP

THOMAS
INDUSTRIES

Single diaphragm
oil-less pump. Motor
rated 115 VAG 60 Hz.
Pump output is 0.69
cfm free air. Max. continuous operating pressure 20 psi.

Stock #PC9904 $49.50

$200.00

o Master Charge © Visa & American Express . © Discover

Call us first if you have surplus inventories of electronic, optical, or mechanical items for disposal

WE BUY & SELL!

Write in 34 on Reader Service Card.

Miniature Transmitters and Receivers

4 Button / 15 Channel
Transmitter

RF304XT

1...$27.95
5....$2495ea
10...$21.85ea

m 250' Range

m Frequency: 318 MHz

m 6,561 Settable Security Codes

m 12 Volt Battery and Keychain Included

= Current Draw: 4.6 ma

= Fully Assembled in Case

® Dimensions: 1.35" x 2.25" x .5"

m Push combination of buttons to achieve
up to 15 channels

/ 3-15 Channel
Receivers

RE300RL
RF300RM

1....$27.95
5...%2495¢ea
10...$22.95ea

RFE304RL
RF304RM

1....$29.95

5...526.95 ea

10...$23.95ea

®m Compatible with 300/4 Transmitters

m 11-24 volts DC Operating Voltage

= 13 ma. Current Draw

m Latching (L) or Momentary (M) Output

m [its Available (subtract $5.00 ea.)

m Dimensions: 1.25" x 3.75" x .5"

m 2 (300) /4 (304) Output Data Lines

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

| Alarm Systems
m Garage / Gate Openers
m Lighting Control

Visitect Inc.

m Magic Props
m Medical Alert
® Monitoring Systems

(510) 651-1425 Fax: (510) 651-8454 Email: Support@Visitect.Com

m |ndustrial Controls
m Surveillance Control
m Motor Control

P.O. Box 14156, Fremont, CA 94539

Write in 35 on Reader Service Card.

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

Visa / Mastercard, COD
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IFR 1500 COMMUNICATIONS
SERVICE MONITOR WITH SPEC-
TRUM. This unit is BRAND NEW from the
factory. | just purchased this two months ago
from IFR. It was in their display case and
never used! It has been calibrated by IFR.
This unit came standard with everything.
Spectrum analyzer, modulation meter, fre-
quency error meter, watt meter, sinad meter,
DCS, CTCSS, all tones encode and decode,
oscilloscope, and on and on.The CRT Is per-
fect. All manuals included. Price $6,500. Call
949-443-9322 all hours.

MOTOROLA R200IB  monitor.
Excellent working condition. $2,200, 210-
859-0881 or 210-699-9360.

TEST EQUIPMENT technicians needed:
calibration and repair techs. Three full-time
openings. We are located in Broomfield,
Colorado, between Boulder and Denver.We
perform electronic and physical/dimensional
calibrations. Please send resume to irl@cali
bration.com

TEK 454A $275 Wavetek | 14 $145, B&K
3030 LN $195, Logical Devices Gangpro 8+
$295, Spectronics 2000 Lg. PROM eraser
$145, HP 428B $175, HP 400H $45. Pikul &
Associates 636-937-0335.

Subscribe to Nuts & Voits Today!
Call [-800-783-4624
and Use Your Yisa or MasterCard.

SECURITY

CONSUMERTRONICS 120+ exciting
manuals: Electronics, computers, Internet,
phones, energy, radionics, financial (including
stocks), crime-fighting, security, survival, phe-
nomena, SPECIAL PROJECTS. Caulog
$3. PO Box 23097,Albuquerque, NM 87192,
www.tsc-global.com

SURVEILLANCE-COUNTERSUR-~
VEILLANCE: | buy and sell used equip-
ment. Steve 410-879-4035.

(44

Camera
Cookbook

The CCD Camera
Cookbook

$29.95
Here’s a great book that tells
you how to build your own
astronomical CCD camerat
It includes several designs, a
computer disk with special
programs and test routines, Cameras are
designed to work with PC-compadtible
computers. "With a CCD camera on your
telescope, a bigger universe Is yours."

STOP THEM from listening in or record-
ing your telephone conversations with the
TELEPRIVACY-PLUS. Send $49 to
Vakis, 1402 Pine Ave., Niagara Falls, NY
14301.

A

COUNTER-SURVEILLANCE=5250
HR! Electronic eavesdropping is unbeliev-
ably widespread! Are you sure you're safe!
Learn how others (without prior experi-
ence) earn $250 HR in the fascinating field
of COUNTER-SURVEILLANCE! For FREE
catalog call: 1-800-732-5000.

\

[~ ANIMAL SOUNDS PIANO KIT __

o
$29.00 s

3 & S
= This project kit has ten keys for playing
notes of the scale and eight buttons to select the sounds
associated with each note. Select the piano mode and
the kit will synthesize piano sounds for each key. OR
select one of seven different animal voices including cat,
dog, pig, bird, chicken, duck, and sheep. Old MacDonald
never had a choir like this! The circuit features an auto
power-off function, a demo mode, and easy step-by-step
instructions. Requires 2 AA batteries not included.

( LEVITRON

‘The Amazing Anti-Gravity Top*
This spinning top floats in mid air, sup-
ported by opposing ragnetic forces,

4

4 ' . .
[ | Lightwave 2000 Filashlight

$29.95

B Four super-bright white LEDs replace the bulb you'd
B/ind in a traditional flashlight, providing a long-lasting
high-intensity light. LED lights mean your flashlight

Includes floating top. levitron magnetic
base, assortment of adjustrment weights,
lifter plate. levelling shims. and instruc-

i will last about 14 times longer than a regular flashlight,
and these flashlights are waterproof and shockproof.
i Ideal for short-range use in cars, planes, elc.

tions. It takes some practice and a lot of l
patience to keep the top oficat, but the results

are truly amazing! B Manufacturer's limited lifetime warranty even includes
Levitron Floating Top $39.95 . the LED Iigkis !
= " L b i b 1 0 ! ] |
m_—-----_---,
Vgﬂ?lg\plgngpekﬂ LIGHTED AMAZING MINI MICRO |
&e HEADSET FM RADIO!  $7.50
Wl o d1 hat MAGNIFIER Much lighter than a heavy I
sonsifive, but Gimost : $34.95 jam box with really good ||
¥ '} ~ > ' . . -
msm%'g’gy You asked for itll! Now we Have é%‘?‘.:?ogt:; ggxlr:g;oa |
Geosource® were our popular lighted headser magni- seek button. reset control,
i detqmmlnd;’bgﬂ,%‘ggf“ fier with 4 changeable magnifying and an on/off switch. |
statistics. They are made with a lenses! this is A hands-free way 1o see £ Personal listening has never sounded I
mgrgen\?etw &J:g:&f\ifzc} én vci:b(r:grill c§:|nr.1d lirtle viny parts as you work on 1-I|£M bettgr‘. Id:al ‘for bgllgames, :tudyhatﬂ,
Compact size, the unit measures withour having 10 be A contortion and workouts. Battery and nugget |
Sppvac LE highonct 12 ek, artist with A soldering iron! THE e e = SYIS.82IPACTES InCluded 0 3

ncludes a geophone
vibration sensor along with parts
to build a basic detector that will
light an LED. In addition we
Include a schematic that will show
you how to %Percﬂe arelay. The
sensitivity Is adjustable, so you can
set it to detect elephants and
other small creatures. Similar units

movements...the perfect device to
alerf you to the pitter patter of
little Leroy's feet!  Unit sensitivity
can be set high enough to detect
a business card drepped ena
table, and we've made it work
with vibrations up to 40 feet away!
Earthquake or Aunt Agatha...you
decidel it's a fun gadget with

many uses.
COMPLETE GEOgENSOR KIT...$ 9,95
GEOSENSOR UNIT ONLY....§7.95

gsie

ELECTRONICS, |
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place, the other can be fipped up
o down as neede

headband style magnifier features a
semi-adjusiable center light (4 AAA
barreries nor included) so you can
add  lirle light vo the area withour
clurching a Hashlighr under your
chin! The adjustable headband firs
comforrably around your head, and
The "goggles" pull down over your
eyes for easy visibiliry. Featuring
1.2X, 1.8X, 2.5X, and 3.5X
magnilying lenses plus a flip-down
magnifier lens slor allowing you 1o
load Two lenses into The headser for
added magpnification. (oNE REMAINS iN

ngged
d.) FAS

Flashlight requires 8 A4 baltteries ( include_d).

Lighted Screwdriver
Supertooll
9.95

At first glance, this ap) to be an
ordi screwdriver, but press a button
on the and two ﬁghfs illuminate the
area you are working on. Nifty, huh? But

wait, there's morel The seven inter-
changeable bits are stored right there at

the of the screwdriver (6 storage
slots) for easy access. No handles to
unscrew or tool boxes to dig through.

you ain’t seen nothin’ yet..remove rh:ﬁ'
and the magnetic retrieval tool 1elzsco]pT"s
e

from the screwdriver shaftl Incredib
Of course, the comfort grip handle and

Definitely a "gotta have it" tooll

construction are icing on the cakel

=

www.gatewayelex.co

1
‘--——---———-—--_------————

8123 PAGE BLVD * ST. LOUIS, MO 63130 * (314)427-6116
9222 CHESAPEAKE DR. * SAN DIEGO, CA 921

----------‘--_----—------\
4

RCARD, YISA AND DISCOVER ACCERT
YES, WE'LL TAKE YOUR CHECK — SORRY, NO .09 *

SOME ITEMS I3 LIMITED * PRICES DO NOT INCLU

CLUDE
SHIPPING * UPS BROUMD SHIPPING/HANDLING WITHIN THE
CONTINENTAL U.5. (ITEMS REQUIRING ADDITIONAL
* (858)279-6802 AMOUNTS ARE NOTED)...45.00 FOR THE FIRST ITEM, §0.50

Write In 99 on Reader Service Card.

THE FINE PRINT : PRICES SURJECT TO CHANGE WITHOUT
MOTICE * GATEWAY. 1S MOT RESPONSIBLE FOR PRINTING
ERRORS * MASTE

MERCHANDISE MIMIMUM ON MAIL DRDERS * SUPPLY OF

ED *
o

2525 FEDERAL BLVD . DENVER. co 80211 - (303 3.5“4 FOR EACH ADDITIOMAL ITEM. liﬂnslllﬂ CHARGE MAY BE
MAIL ORDERS CALL TOLL-FREE  1-800-669-5810 ARERED O RETUREN (TR et e Jat
FAX ORDERS (314)427-3147 T (@ i e i

B/W 430 LINE CCD CAMERA with
optional black low-profile swivel adjustable
enclosure. Pin hole or Std. lens type. 6,8,and
I2mm lens are available. 1/3" CCD,
3.6mm/F2.0 lens included; 9-14 YDC, 0.08
lux, IR sensitive; 1.27" x 1.27" x 0.5"D pin-
hole or 1" deep standard. Price @ 10 pcs.,
$44 each. Enclosure: $8; optional lens:
§18. Dealers welcome. MATCO, Inc. 1-800-
719-9605. Fax B847-619-0852. E-Mail:
sales@mat-co.com Website: www.mat-
co.com

e

kit B _

USE PC MONITOR AS SECURITY
MONITOR. The VGA-80| accepts stan-
dard NTSC or PAL inputs for display on any
existing VGA/SVGA computer monitor. Small .
compact size. Over 600 lines of resolution,
twice that of standard TV moniter! $69
each, Dealers welcome, MATCO, Inc., |-
800-719-9605; Fax 847-619-0852; E-Mail:
sales@mat-co.com Website: www.mat-
co.com

SALE! PS 102 SMOKE DETECTOR:
Built-in pin hole CCD, lens size: 3.6mm.$89.
Matco, Inc., 1-800-719-9605 Fax: 630-350-
9546. E-Mail: nsales@mat-co.com Web site
WWW.Mmat-co.com

COLOR — LOW LIGHT CCD pin hole
and standard lens available, only 1.27" x
1.27". $129, enclosure $10 extra. Sony sen-
sor. Matco, Inc,, 1-800-719-9605 Fax: 630-
350-9546, E-Mail: nsales@mat-co.com Web
site www.mat-co.com

SEEKING DISTRIBUTORS FOR
SECURITY PRODUCTS. Matco, Inc.,
Schaumburg, IL 630-350-0299. www.mat-
co.com




B/W BOARD camera wjaudio, $49
@ qty 10, 1.27" x 1.27". Enclosure available
for $10. Matco, Inc., |1-800-719-9605 Fax:
630-350-9546. E-Mail: nsales@mat-co.com
Web site www.mat-co.com

SPECIAL! IC |13: PIR motion detector
with audio! $89 @ 5 pcs. Matco, Inc. 1-800-
719-9605 Fax: 630-350-9546. E-Mail:
nsales@mat-co.com Web site www.mat-
co.com

UNIVERSAL WEATHERPROOF
ENCLOSURE for board cameras, fits all
30-42mm color/back & white cameras, $39
qtys |-4. Matco, Inc., Schaumburg, IL |-800-
719-9605 Fax: 630-350-9546, E-Mail:
nsales@mat-co.com Web site www.mat-
co.com

WIRELESS OBSERVATION SYSTEM
wibuilt-in 5-1/2" monitor $239. Matco, Inc.,
Schaumburg, IL 1-800-719-9605. E-Mail:
nsales@mat-co.com Web site www.mat-
co.com

QUAD SYSTEM displays 4 cameras
simultaneously. Special price $1 19. Matco,
Inc., Schaumburg, IL 1-800-719-9605. E-Mail:
nsales@mat-co.com Web site www.mat-
co.com

40 DAYS
RECORDER.TLR-6960 time lapse. Special
price $519. Macco, Inc., Schaumburg, IL |-
800-719-9605. E-Mail: nsales@mat-co.com
Web site www.mat-co.com

and 40 NIGHTS

Looking for a great value?
Subscriptions to Nuts & Volts are
only $19 for a full year. Call Toll

Free 1-800-783-4624 and use

your Visa or MasterCard to
order! OR visit our web site and

take advantage of our special

offer! www.nutsvolts.com

AS-1004, FCC approved. 2.4GHz trans-
mitter & receiver with audio! Capable han-
dling total of 4 wireless cameras, range:
>300". Built-in camera, 400 TV line. $219
per system.Additional camera $119 @
10 pes. Matco, Inc. 1-800-719-9605 Fax: 630-
350-9546. E-Mail: nsales@mat-co.com Web

site www.mat-co.com

SATELLITE

EQUIPMENT

WANTED: MILITARY capacitors, resis-
tors, transistors, diodes, ICs, semi’s, etc.
Please fax/E-Mail excess lists & RFQs 818-
769-1002 fax B1B-769-1084.
electmatind@earthlink.net & http://www.
militarycomponents.com

DTV INFORMATIONAL PACK-
AGE. LEARN ALL THE SECRETS.
1-888-447-7807.

FREE FLYER on DBS files, hacking, hard-
ware info. Smart card socket $5 ea. New
Atmel 89C52 $10 ea. Bill 1-800-879-9657.

FREE BIG dish catalog. -Low prices!
Systems, upgrades, parts, and “4DTV"
Skyvision, 1010 Frontier Dr., Fergus Falls, MN
56537. www.skyvision.com Call 1-800-
543-3025.

Track down jammers and hidden transmitters with easel This is the
 famous WAZEBY DF'er featured in April 99 OST. Shows direct bearing to
on compass style LED display, easy fo hook up fo any FM receiver. The
transmitter - the object of your DFing - need not be FM, It can be AM, FM or CW.
Easily connacts 1o receiver's speaker jack and antenna, unit runs on 12 VDC. We
even include 4 handy home-brew *mag mount™ antennas and cable lor quick set
up and operation] Whips can ba cut and optimized for any frequency from 130-
1000 MHz. Track down thal jammer, win that fox hunt, zero in on that downed
Cessna - this is an easy to build, refiable kit that compares mos! favorably 1o com-
& mercial units costing upwards of $1000.00! This is a neat kitt!

.. §149.95

DOF-1, Doppler Direction Finder Kit ...

Wireless RF Data Link Modules

RF link boards are perlact for any wireless control application; alarms, data
transmission, slectronic monitoring...you name il Very stable SAW resonator
fransmitter, crystal controlled receiver - no frequency driftl Range up to 600
feet, license frea 433 MHz band. Encoder/decoder units have 12 bit Hollek

iﬁ ﬁi Doppler Direction Finder | 1 GHz RF Signal Generator

A sungpnoe on a full lear
tured RF signal generator!
Covers 100 KHz 1o
b | 999.99999 MHz in 10 Hz
N | steps. Tons of features;
calibrated AM and FM

Fast and easy 1o us, is
big bright vacuum florescent display can be read from anywhere on the
bench and the handy ‘smart-knob’ has great analog feel and is intall-
gently enabled when entering or changing parameters in any field - a
real time saver! All functions can be continuously varied without the
need for a shift or second function key, In short, this is the generalor
you'll want on your bench, you won't ind a harder working RF signal
genarator - and you'll save almost $3,000 over compefitive units!

HT-12 series chips allowing multiple units all individually addressable, see

web site for full details. Super small size - thal's a quarter in the picture! Run
on 3-12 VDC. Fully wired and lested, ready to go and easy 1o use! =
$14.95 | ==

RX-433 Dihﬂluher ............ §16.95 TX-433 Data Transmitter.....
RXD-433 /Decoder.... $21.95 THE-433 Transmitter/Encoder..... $19.95 | -
World’s Smallest TV Transmltters

imitter you can hide under 3 m:anmammlymm as a stack of
| four pennies - that's a nickel in the picture! Transmils color or BAW
l with fantastic quality - almost like a direct wired connection to any
=== TV tuned to cable channel 59. Crystal controlled for no frequer
mn with performance that aquais models that cost hundreds more! Basic 20 mW model transmits up to 300° while
he high power 100 mW unit goes up 1o 1/4 mile. Their very light weight and size make them ideal for balloon and
rmilellam:hes models, robots - you name itl Units run on 9 voits and hook-up to most any CCD camera or
standard video source. Inlac‘l aMu'mncamrashambe&ntes’edwnmmw mmomcmesmmmgreat
EJII assembled -

Prolessional synthesized FM Stereo station in easy to use, handsome
cabinet. Most radio stations require a whale equipment rack 1o hoid all
the features vme packed into the FM-100. Set with Up/Down
buttons, big LED display. Input low pass fiiter gives greal sound (no
more squeals or swishing from CD inputsf) Limiters for max
‘punch’ in audio - without over mod, LED malers to easily set audio
levels, built-in mixer with mike, line level inputs. Churches, drive-ins,
schools, colleges find the FM-100 the answer to their transmitting
needs, you will too. Great features, great price! Kit includes cabinet,
wmpammla leVACme We also offer a high power export
version of the FM-100 fully assemblad with one watt of RF power, for
les of program coverage. Tmewﬂmmmmnmmhemwpeﬂ
bya

CCD Video |8
Cameras €

Top quality Japanese Class ‘A’
CCD array, over 440 line ling resolution, not the off-spec
anays that are found on other cameras. Don't be
fooled by the cheap CMOS chip cameras which have
112 the resolution, 1/4 the light sensitivity and draw over
twice the current! The black & white modals are also super
IR (Infra-Red) sensifive. Add our invisible o the eye, IR-1
iluminator kit to see in the dark! Color camera has Auto
in, white batance, Back Light Compensation and DSP!
wailable with Wide-angle (80%) of super slim Pin-hole style
lens. Run on 9 VDC, standa:ﬂlvokp-pvideu.Usenur set that dresses up the unit. Great sound, easy to build
for wireless to TV set, or add our | - you can be on the air in an evening!
1B-1 Interface board kit for super easy direct wire hook-up to | AM-25,
any Video monitor, VCR or TV with A/V input. Fully assem-
biad, with pre-wired connector

Transmitter

Operates in standard AM broad-

cast band. Pro version, AM-25, Is synthesized for sla-
ble, no-drift frequency and is setabie for high power

output where regulations allow, typical range d 12

100 mW, range 1/4 mile. Both accept fine-level inputs
from tape decks, CD oumakammls.momz
volts DC. Pro AM-25 |

mmarmm

Eniry-
1 has an available matching case and knob

miles. Entry-level AM-1 s tunable, runs FCC maximum | =

CCDWA-2, B&W CCD Camera, wide-angle lens .., ... $69.95
CCOPH-2, B&’IICCDCMm,allmﬂtpMmhlm $69.95
CCDCC-1, Color CCD Camer, wide-angle lens . .. . §129.95
IR, IR liluminator Kit for B&W cameras .
1B, Interface T

Imagine the fun of tuning inlo aircraft a hundred miles away, the local po
aboulRadquosoowortheBBCmLondonTNowunagnedmngmtsonahﬂiera&ﬁaymm}lymmH In just an

evening! These popular litle receivers are the nuts for catching all the action on the local ham, aircralt, standard FM
broadcast radio, shortwave or WWV National Time Standard radio bands. Pick the receiver of your choice, each easy
fo build, sensitive receiver has plenty of crystal clear audio to drive any speaker or earphone. Easy one evening

assembly, run on 9 volt battery, all have squelch except for shortwave and FM broadcast receiver which has subcarri-
er output for hook-up to our SCA adapter, The SCA-1 will tune in commercial-free music and other 'mgndenme?ecm
sarvuswhmounnwad:nFMrmwarMdou:mazzyma!dmgcasamdmwiunwsmm look!
AR-1, Airband 108136 MHz KiL............ .- $29.95 FR-5, 6 Meter FM Ham Band Kit . $34.95
HFHM mloﬂlh{:ﬂmlmmﬂedjkﬂ $34.95
FR-1, FM Broadcast Band 88-108 MHz Kit $34.95

SCA-1 SCA Subcarrier

PIC-Pro Pic Chip Programmer

lo use p%mmrbrme PIC16CH4, 16FB4, 16FB3 microcontrofiers by Microchip. All software
tor, and - a5 well as free updates available on Ramsey download site!
Thmwslhempuﬂarumdeﬁ;ﬂmanﬁw and featured in Electronics Now, bsl
i
power supply. s»af"

Mini Radio
Receivers

greal mung maiching case, knob

Mwﬂnﬂb&e@ufsd

, microprocessor synihesized! Greal audio

omnecltuCDpiaysf tape deck or mike
mmarnndyouvenn—lh&nn Strapable for high or low power! Runs on
12 VDC or 120 VAC. Kit includes snazzy case, whip antenna, 120 VAC

Lower cost alternative to our high performance
mitters. Great value, easily tunable, fun wbui:‘dml

you'
audio quality! Runs on 9V battery or 5 lo
Addmlehrhgcasewmpmmseifunbe pro’ look.

Fﬁ-!ﬂk Tunabie FM Stereo Transmitter Kit. .$34.95
CFM, Matching Case and Antenna Set .
FMAC, 12Volt OC Wall

RF Power Booster

| — Addmmciamvam‘ I, boost power up
waralleqmngea! KHzmovermOuMHL Usa
as a lab amp for signal genera plusmanyhtmgﬂmersemwme
LPMIntmstnpmmmlms\rFM , providing radio
vica through an entire lown, Runs on 12 VDC. Fmamalﬁmshsdlouk,
addmenmmalmmrasasm.ummmmmmmalu»e
antenna for best signal - receiving or Irammg.malhem
LPA-1, Power Booster Amplifier Kit . .
Hu!ethlseSulbrLPMKil
LPA-1WT, Fully Wired LPA-1 with Case
FMBA-1, Outdoor Mast Mount Version of LPA-

For maximum performance, a good antenna is needed.
Choose our very popular dipole kit or the Comet, a factory
made 5/8 wave colinear model with 3.4 dB gain. Both
work great with any FM receiver or transmitier.
TM-100, FM Antenna Kit ...

53035

FMA-200, Vm‘ﬂcﬂ Antenna

nd AC
rogramming 1hose really neat microcontroliers now...order your HCPHO foday!
PIC-1, PICPRO PICChIp Programmer Kit .........oenvn .95

RAMSEY ELECTRONICS, INC.
Order Toll-free: 800-446-2295 LYot R A R A e

DIIC@VER

For Techmca! !nfo‘ Order Stafus
Call Factory direct: 716-924-4560

See our complete catalog and order
on-line with our secure server at:

www.ramseyelectronics.com | o s e or s ces: card anc specty snipping metnoa

ORDERING INFO: Satistaction Guaranteed. Examine for 10 days, f
not pleased, refurn in original form for refund. Add $6.95 for ship-
ping, handiing and insurance. Orders under $20, add $3.00, NY resi
dents add 7% sales tax. Somy, no CODs. Foreign orders, add 20%

Write In 36 on Reader Service Card.

Nuts & Volts Magazine/May 2000

41



| Refill your old cartridge and save. All refill kits come with instructions

‘| and needed materials for refilling inkjet cartridges. Success guaranteed.
Available for the following:

CANON BC-01, BC02 CANON BJ10e, APPLE STYLEWRITER, BJ-200
Single, Black, $8.00. 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-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 refills BCI-10) $19.00. CANON BJC-4000/BJC70 and Apple Stylewriter 2400
Tri-color kit - 6 refills each color for BC-21 or 15 refills each color for BCIF11 $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 1 - (S020047) Triple Black
$19.00 (S020049). Tri-color (2 refills each color) $24.00. EPSON STYLUS COLOR 400, 500, & 600
(S020093) Triple black (7 refills total) $19.00. EPSON STYLUS COLOR 200, 500 (S020097) 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. EPSON STYLUS COLOR
440 AND 640 Black refill kit. (S020187) 4 refills plus free vacuum bottle $19.00. EPSON STYLUS COLOR
440, 640, AND 740 (5020191) Color refill kit. 4 refills of each color $24.00. HP DESKJET 500/550/560
(61608A, 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 refills) $19.00. HP DESKJET
1200C/1600C, DESIGNJET 650 (Cart #HP 51640 CM.,Y). Tri-color kit (one refill each color) $24.00. HP
DESKJET 600/660 (HP 51629A) Black three pack $19.00. HP DESKJET 600C/660C. (HP 51649A) Tri-
color (5 refills each color) $24.00. HP DESKJET 855C/1600C (HP 51645A) Black three pack $19.00. HP
DESKJET 855C (HP 51641A) Tri-color kit (2 refills each color) $24.00. HP PAINTJET and PAINTJET XL
(516064A) 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 MY $24.00. HP THINKJET, QUIETJET, KODAK DICONIX 150 (51604A or
92261A) black 5 refills $9.00. IBM/Lexmark/Execjet/4076 (1380620) black 3-refill kit $19.00.
IBM/Lexmark Execdet IIC, WinWriter 150 C (Cart #1380619) 4 refills each color $24.00. Lexmark
3200, 5000, 5700, 7000, 7200, Optra 45 and Z51 (12A1970) 3 refills Black $19.00. Lexmark 3200,
6000, 5700, 7000, Optra 45 and Z51 (12A1980) 4 refills each color $24.00. SNAP AND FILL SYS-
TEM - Permits refilling HP 51626A (black for HP 500-series) and HP 51629A (black for HP 600-series) car-
tridges without making a hole in the cartridge. Consists of special cartridge holder, syringe, plastic tublng, and
directions. STARTER KIT - with ink for 3 refills $28.00. EXTRA INK FOR SNAP & FILL SYSTEM (black
only) 4-o0z. bottle $18.00; 8-oz. bottle $34.00. Specify whether for HP 51626A or HP 51629A.

HARD-TO-GET PRINTER RIBBONS

Gorilla Banana, Commodore 1525 $8.00; Adam Coleco $12.00: TI-850/855 $6.00; Centronics 700 Zip Pack
$5.00; C. ltoh Prowriter Jr., Riternan C+/F+ $6.00; Riteman Inforunner $8.00; Commodore MPS-801-65.00;
MPS 803 $5.00; Decwriter LA30/36 $4.00; Apple Scribe $4.00; Mannisman Tally Spirit 80, Commodore
1526 $5.00; Epson JX-80 4-Color $14.00, Printronix P-1013 $11.00; Star SJ144 color 3-pack $29.00.
ALSO HEAT & TRANSFER RIBBONS AND PAPER FOR PRINTING T-SHIRTS.
Qver 300 different ribbons in stock. All ribbons new, not re-inked. Fully guaranteed.
Order directly or send SASE for complete list.

Add $4 per order shipping. CA residents add 7.75% sales tax. On ribbon orders over $50 deduct 10% dis-

H.T. ORR Computer Supplies

249 Juanita Way, Placentia, CA 92870-2216

714-528-9822 - 800-377-2023 - FAX 714-993-5215
http://www.extremeplay.com/occomp/orr.htm D

Write In 37 on Reader Service Card.

REFILL INKS FOR INKJET PRINTERS

LASERS & ACCESSORIES

Phone: 623-934-9387

HELIUM NEON LASERS DIODE LASERS

[# Complete Systems (& Visible | IR

[ Plasma Tubes [#" Complete Modules

(" Power Supplies [ Collimating Optics
[ Drive Circults

(& Optics FREE CATALOG

(#” Electro-Optics WEB SITE:

[ IR Viewers =azdiTH WWW.

[ Books & More  IMEREDIT

INS Lﬂungﬂ"‘ mi-lasers.com
* Fax: 623-934-9482

Write in 38 on Reader Service Card.

2000 DSS SOFTWARE COOK-
BOOK 700+ CD-ROM COLLEC-
TION: CLONING, REVERSE-ENGI-
NEERING, PPV, ADULT, EMULA-
TORS, DIAGRAMS, SCHEMATICS,
PATCHES, PLANS, MUCH MORE.
(SPECIALS IST 700 ORDERS GET
700+ ADDITIONAL PROGRAMS!)
WHOLESALE ONLY $22 (BUY 2,
GET 1 FREE!). DS§ TEST-CARD
INFO SOURCE MANUAL SI10,
YEAR 2000 DSS HACKER
SECRETS. Includes: CD-ROM,
book/manual, ALL software, ALL
plans, sources for hardware
(cables, ports, circuit board
cards, PICs, MUCH, MUCH MORE!)
WHOLESALE $20. VISA/MC/
AMEX/COD/CHECKS/MO.
BRINKER ENGINEERING LABS,
USA. CALL NOW 352-326-3720.
MAIL TO: 614 E. HWY 50 #404,
CLERMONT, FL 34711. E-MAIL:
brinker@maiicity.com

WILL NOT DECODE

New!

Special Prices for
TP1550PC
Call for Details

Panasonic still available!

TUNER REPAIRS

v IMELESS PRODUCTg

The Best Prices and Service ¢ In Business over 15 years!

Phone 218-346-6660 Fax 218-346-6664
CABLE TV CONVERTERS

“TP 125 V"

128 Channel Converter with Volume

* REFURBISHED CONVERTERS ALSO AVAILABLE »
* QUALITY REPAIR DEPARTMENT FOR ALL YOUR

* REMOTES AVAILABLE FOR MOST CABLE BOXES »

DEALERS ONLY » GREAT QUANTITY PRICES * NO DECODER SALES
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Write In 39 on Reader Service Card.

BEST PRICING on 18" satellite TV sys-
tems for home and RY. DISH Network
DirecTV, multi-room viewing options, acces-
sories, more. www.skyvision.com Call 1=
800-543-3025.

FREE SATELLITE TV SYSTEM. USE
THIS CERTIFICATE #S-18231100
AND CALL 626-568-0903.

DSS, SATELLITE equipment. Large web-
site. Auctions, forums, files, codes. Call now
1-888-451-0083.

MILITARY SURPLUS

ELECTRONICS

WANTED: MILITARY capacitors, resis-
tors, transistors, diodes, ICs, semi's, etc.
Please fax/E-Mail excess lists & RFQs 818-
769-1002 fax 818-769-1084.
electmatind@earthlink.net & heep:/iwww.
militarycomponents.com

AUDIO — VIDEO

Sy
ANTIQUE VIDEO TRANSFER SER-
VICE: transfer any 2" QUADRUPLEX tape.
Affordable fast! Phone/fax 415-821-7500 or
415-821-3359. 5001 Diamond Heights Bivd,,
San Francisco, CA 94131-1621,

FREE LASER CATALOG. Helium-
Neon, Argon, ruby, visible laser diode mod-
ules, lightshows, holography, laser pointers.
Lowest prices. Midwest Laser Products, PO
Box 262, Frankfort, IL 60423. 815-464-0085
www.mildwest-laser.com

BROADCAST VIDEO equipment want-
ed: all types, new or old. Please call, jon with
info. 1-800-539-2859.

WANTED: PRO video equipment,VCRs,
switchers, cameras, etc, Advanced Media
702-874-1911.

DSS, SATELLITE equipment. Large web-
site. Auctions, forums, files, codes. Call now
1-888-45 1-0083.

Continued on page 56



Timer Using
the PC Speaker

Output

am in the process of configuring a
stand-alone, dedicated PC that
will menitor environmental condi-
tions in various rooms in my
house  and control the
heating/air-conditioning system.

The PC consists of a mixture of
bargain-basement new parts, like a
$10.00 keyboard, $14.00 ethernet
board, and $25.00 case/power supply,
and some old, outdated parts that were
replaced during upgrades (mother-
board/CPU, 170 MB hard drive, a
bunch of 4 MB SIMMs) that were either
free or nearly free.

While this PC will never be able to
run the new Windows 2000 OS, it will
function fine as a dedicated controller. |
have seen other people throwing
together similar junk-part PCs for other
purposes, such as firewalls between
their table modem and PCs, or as print
servers on their home PC networks.

One requirement of a stand-alone
system like this is that it should always
be up and running, at least when the
house has power. It is easy to have the
PC automatically boot up and autostart
a control program in case of a power
failure.

For most uses, it really isn't neces-
sary to have a battery-backup (UPS
systern) on the PC because it is con-
trolling something that needs power
anyway, like the HVAC system or the
PC network. But it is important that
when power is restored, the PC always

by Mike Keryan

starts up and continues to do whatever
it was doing.

Momentary glitches in the power-
line can cause your PC program to
crash, even when the power doesn't
drop out enough to cause a PC reboot.
As a PC user, you know that many
other things can cause your PC to
crash.

When a crash happens, the PC
just sits there, doing nothing until
someone reboots it. For your desktop
PC, this is merely an annoyance, and
may cause some data loss, but it gets
rebooted quickly because staring at a
screen on a locked-up PC isn't a whole
lot of fun.

However, you won't be sitting at
the dedicated control PC. There must
be some way for the PC to recover
from a locked-up condition all by itself.

To automatically recover from
lock-up, the PC must first know that it
is locked-up, and then it must do some-
thing about it. There exists software-
only watchdog programs that attempt
to do this, but many times when a PC
locks up, the entire system is dead, and
the only way to recover is by external

means, by pushing the reset switch.

The only foolproof way to reboot
the PC is by way of some external sys-
tem that is not dependent on the PC
itself detecting the lockup and trigger-
ing the reboot.

You can buy watchdog timer PC
cards that do just that. They continu-
ously monitor a certain I/0O address,
usually set by jumpers, and trigger a
reboot if nothing has written to that
address within a preset time, also set
by jumpers.

However, these cards cost about
$100.00 — more than any other single
part in my stand-alone PC — and | just
couldn’t justify one. So I decided to
build one using some inexpensive
parts. In addition to low-cost, an addi-
tional design goal was being easy to
program, | didn’t want to mess around
with /O addresses.

What | came up with was a watch-
dog timer circuit that costs about
$10.00 to build. It monitors the PC
speaker output, rather than an /O
address. If no output to the speaker has
been made in five minutes, it generates
a reset signal, which reboots the

computer.

Programming is easy. Your pro-
gram merely has to output a beep
every couple minutes so that the
watchdog circuit knows everything is
okay and the PC isn't locked up. If the
PC does happen to lock up, no beeps
will be output, and five minutes later,
the PC will reboot.

What | came up with was a
watchdog timer circuit that
costs about $10.00 to build.

It monitors the PC speaker
output, rather than an 1/O

address.

The circuit is shown in Figure 1. It
consists of two inexpensive CMOS ICs,
four diodes, and a few resistors and
capacitors. IC1-E and IC1-D, C4, R4,
and R5 function as a squarewave oscil-
lator whose period is about five sec-
onds (actually about 4.7 sec for the
prototype).

This 0.21-Hz squarewave is fed to
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PHOTO 1

the clock input of IC2, a seven-stage
binary counter. The output (Q7) of this
IC is thus 0.21 Hz divided by two to
the seventh power (128), for a
0.00166-Hz squarewave. The period
of this squarewave signal is about 600
sec.

For the first half (300 sec), this sig-
nal is at zero volts, while the last half is
at five volts. The change in state from
low to high is detected by C5 and R6,
which produce a five-sec positive pulse,
which is inverted by IC1-F producing a
five-sec negative pulse. This causes the
reset pin of the PC to be set to near
ground through D4, which reboots

the PC.

IC1-C, R2, and C2 form a
power-on reset. When power
to the PC is initially turned on,
the voltage across C2 is zero
volts, so the output of the
inverter is high, five volts. The
time constant of R2/C2 is
such that it takes about five
seconds to charge C2 to the
point that the inverter will
switch so that the output is at
zero volts.

This five-sec reset pulse is
passed to the reset pin of IC2
through D2. The power-on
reset ensures that all the counter states
in IC2 are initially set to zero, so a full
five minutes is required to trigger a
reboot.

The speaker output pins on the
PC motherboard consist of two pins:
one of these is always at the +5-volt
level, while the other pin outputs a
negative-going pulse at a few hundred
Hz when a beep signal is sent to the
speaker. This negative-going pulse
train is inverted by IC1-B to form posi-
tive pulses.

The positive pulses pass through
diode D1 and are smoothed somewhat
by R3/C3. These pulses reset IC2 sim-

ilarly to the power-on reset, so that any
signal sent to the speaker resets the
timer. As long as the speaker output is
not dead for as long as five minutes,
this circuit will never send a reboot sig-
nal to the PC.

The pulses from the speaker out-
put are inverted once more by IC1-A,
producing negative pulses again.
These are passed through R7 and then
to the real speaker in the PC. R7 is
used to reduce the volume of the PC
speaker so that you can just barely hear
it. Since it will be beeping every minute
or so, full volume could get very annoy-
ing. Of course, you could just not con-
nect the speaker, but | wanted to be
able to hear the beeps to make sure it
was working okay.

The reset switch to the front panel
is fed through D3 to the reset pin on
the motherboard. This allows the real
switch to function normally. The +5
volt and ground signals to power the
watchdog timer circuit are stolen from
the motherboard pins, so there was no
need to connect a four-pin power cable
like you do with your fan and drives.
The +5-volt signal is taken from the
motherboard output to the speaker; the
ground is taken from the motherboard
pins that normally connect to the reset

switch.

Something | added recently to the
circuit is SW1, an SPST switch that is
normally ‘on,’ but allows you to disable
the watchdog circuit from resetting the
PC. When would you switch this ‘off?’
When you are doing some work on the
PC, such as installing software or hard-
ware, or at any other time when your
program generating the beep/minute
output is not running.

I built the prototype on a
1.75x1.75 inch RadioShack PC board,
as shown in Photo 1. [ used IC sockets
for both ICs. | wired everything using
point-to-point wiring with wire-wrap-
ping wire cut to 1.5-inch lengths. I sol-
dered all connections. J1 and J2 are
1x4 pin and 1x2 pin, 0.1 inch male
headers. However, | used 2x4 and 2x2
headers on the prototype because |
didn't have the smaller ones.

I used a spare CD-ROM audio
cable for both P1 and P2 and their
cables. | cut the audio cable in two.
One end has a four-pin connector,
which goes to the speaker connector
on the motherboard. The other end
may be four-pin also, but depending on
the CD-ROM drive, it may be two or
three pins. If it has more than two pins,
only use the two adjacent pins.

HEWLETT PACKARD

1058, Quartz Oscillator, aging < 5 x 10-10 [ J——
11720A. Pulse Modulator, 2-18 GHz. >80dB on/off ratio....$300
11975A, 2-8GHz Amplifer (use w/ 11970 series mixers) ..$1500
214B, 10 MHz Pulse Generator, 200W Pulse/S0 ohms ..
I225A, Thinkjet Printer, HPIB
3314A, Arbitrary/Function Generator A,
3325A-1-2, 2IMHz Synth Func Gen, 40Vp-p, HPIB .

J3327H, Prog Atmenuator, DC-18GHz, 0-110dB .
M03C, Digital RMS Voltmeter, 2 Hz-100 MHz ...

M56A, 6.5 digit Multimeter, HPIB, cal'd with cen...... $450
34688, 5.5 digit Multi L HP-IL $300
M97A, Data Acquisition/Control Unit..cccooccninnnernne.. 5150
M98A, Data Acquisition Extender $300

3852A, Data Acg/Control Unit............
436A, Power Meler w/ sensor cable, HPIB .,
446200634, § Chan MUX/Z Chan Actuator (3
50044, Signature Analyzer........
5087A-033, Distribution Amp. 10MHz
5180A, Waveform Digitizing Recorder, 20MHz
53144, 100 MHz Counter

5315B-04, 100 MHz Counter ..
53168, 100 MHz Counter, HPIB . .. 5250
SY26A-011-020-030, 512 MHz Counter w/DVM, HPIB _ §225
5334A-060, 100 MHz Counter, front & rear input, HPIB ... $300
5335A, 200 MHz Counter, HPIB ............c... ..$525
5335A-10-40, 200 MHz Counter, nw.n l)v::llaiw HPIB $675
5335A-10-20-30-40, | 3GHz Counter, Oven/DVM/HPIB _$900
5342A-01-011, 18GHz Counter w/ Oven Osc & HPIB......._$900
54501A, 100MHz 4-chan Digitizing ('Scope w/HPIB .....$1100
6034A, Dig Autoranging Pwr Sup, 60V/10A7200W, HPIB $650
60341, Dig Autoranging Pwr Sup, 60V/10A200W, HPIB _$575
6110A (Harrison), Pwr Sup, 3KV @ 6mA . ...$150
6253A, Dual Pwr. Sup., 0-20V@3A ..
6255A, Dual Pwr Sup, 0-40V@1.5A ...
6267B. Pwr Sup, 0-40V@10A ...
6268B, Pwr Sup, (-40V@30A ..
62718, Pwr Sup, 0-60V @3A
6274B, Pwr Sup, 0-60V@ 15A ..
6284A, Pwr Sup, 0-20V@3A
6289A, Pwr Sup, 040V @1 SA
6294A. Pwr Sup, 0-60V@ 1A ...
6513A, Pwr Sup, 0-1.6KV@5mA
7550, Graphics Plotter, HPIB ...
8447A, RF Amp, 0.1400MHz, 20dB gain. +6dBm out ... $300
8496H, Prog Attenuator, DC-18GHz, 0-110dB, SMA type §3
8498A, High Pwr Anten, 25W, DC-18GHz, 30dB .....
8501A, Storage Normalizer wicable (use w/B5054) ...
85041A, Transistor Test Fixture Kit....
8566A, Spectrum Analyzer, 100Hz-22 GH? HPlB
85698, Spectrun Analyzer, 0.01-22GHz, HPIB
86408, Signal Generator, 0.5-512 MHz, AM/FM/Pul
B660C/86633BEB6603A, 2.6GHz Synth Sig Gen i
§903B-001, Audio Analyzer, 20 Hz-100 KHz, rear input .$1500

ep

Quality Used Test Equipment

90 DAY WARRANTY Parts & Labor - 10 DAY TRIAL PERIOD

Visit our website at www. testequgmeni plus.com

TEST EQUIPMENT PL

=
(800) 834-6068, FAX (520) 575-6936 |(T¥iemcard) | VISA
3331 W. Bright Terrace, Tucson, AZ 85741 = e Ty

9411B, Switch Controller, HPIB .......... )
413A, VHF Multi-Port Switch
E1406A, VXI Command Module..............
EM07A, VXI A/B-C-Size Active Aniapu:r i

3450

$450
5525
5200

EI499A, VXI V382 Coniroller .... e niaio0
TEKTRONIX
1241, Color Logic Analyzer w/ (4) P6460 probes .............. 5850

1502-04, TDR wichart recarder ..........
AMS03, Current Probe Amplifier......... -
CFG280, 1IMHz Function Gen/100MHz Counter (new) ... 3600
P6452, Data Aquision Probe (use w/ DAS9100) S150
P6460, Data Aquisition Probe (for 1240/1241 Analy. 3125
PS503A, Triple Pwr Sup, 0 to +-20V@IA, S5V@IA ... S150
SG504, Leveled Sine Wave Generator ... $1850

TDS460- 1M, 350 MHz Digital O'Scope, 4-Channel, extra
_$3500

memory, includes 2 new PO138A probes & manuals
TMS01, 500-series Power Module
TM503. 500-serics Power Module

MISCELLAN EOUS

AstroMed ASC902, Medium Gain Amplifier Plog-in.......... $100
Cablescan 256, Programmable Cable Assembly Tester.......$475
Cablescan 512, Programmable Cable Assembly Tester.......$750

EIP 548A. Microwave Counter, 10 Hz-26.5 GHz ........ -S1800
EMI TCRI60T30, Pwr Sup, 0-160V @304 . 3050
Fluke 52004, AC Voltage Calibrator ....... $1000
Fluke 54408, DC Calibrator, calibration verified - $2800
Fluke 6080A/AN. Synth Signal Gen, 0.5-1024MHz. AM-,

M-, Phase-, and Pulse-Mod, High Spectral Purity ..
Fluke 845AB, High Impedance Null Detector
Fluke 87, 45-digit RMS Handheld DMM
Fluke 89224, Digital RMS Yoltmeter, 2 Hz-11 MHz ... 8
GenRad 1404-B, 100pF Standard Capacitor, 20ppmv/yr

Heise 711B, Digital Pressure Gauge, 0 to 30 PSL, .05% .....8250
Heise CC (18inch), Pressure Gage, 0.1%, 0-1500psi...........$250
Heise CC (18inch), Pressure Gage, 0.1%. 0-2000psi..........5250

Huoghes 1177THO4F000, TWT Amp, 124-18GHz 10W _..$1500
Interface 553, Mil-Std-1553 Anaylzer . v 1]
Krohn-Hite 3550, Filter, HifLo Pass, Band Pass & Reject .$275

Lambda LQ522, Digital Pwr Sup, 0-40V@1.8A .. 575
Lambxda LQS30, Digital Pwr Sup. 0-10V @ 14A 5125
Lambda LQ531, Digital Pwr Sup, 0-20V @8 6A 8125
Lambda LQD421, Dual Dig Pwr Sup, 0-20v@1.7A ......... S125
L&N 42238, Standard Shunt, 0,001 ohm, 20ppm/year.....$1800
L&N 4385, Shunt Box, 8 ranges (075A to 15A), 0.02%

.$350

M, 7-Decade Double Ratio Set, 20ppm ohms
28, Lock-in Amplifier, 0.5Hz-100KHz ......

RF Power Labs M102L, RF Amp, 30Hz-100MHz, 2
Rockland 852, Dual HifLo Pass Filter .................
Specral Dynamics SD131L, Tracking Filter .......
Wavetek 178, 0MHz Programmable Waveform Symh
Waverck 2001, Sweep Generator, 1-1400MHz ...
Wavetek 271-02, 12MHz Pulse/Func Gen, GPIB ...
Waveiek 859, 50 MHz Prog Pulse Generator, GPIB

LOWEST COST LCD’S ON EARTH

VIDEO LCD CHARACTER LCD
4 Inch Video NTSC $150
OFTREX DMF-50055H-EW 10.4" DSTNor 12.1°T

Sharp P/N 4LU4E 240X 64 Graphic EL Bacit STN 30| o\ e -z
Composite NTSC & RGB Input | OPTREX DMF-5005N o 0g put
12:00 OR 6:00 Viewing Angle | 240 x 64 Graphic Reflective STN $30 osync.
Integrated Backlight & Inverter SANYO DM2023-7G1 Auto Sizglng 3

; 2 x 20 Character Reflective STN $8 | Automatic Expansion of VGA
Ex_uanded Temp: -.ID to+60C SHARP LM20A21 images to SVGA (On 12.17)
Brightness: 260 nits 2 20 Character Reflective STN $8 |  Very Aggressive Pricing
Power Consumption: 4.3 Watts | VIKAY 2035TNLD NOTW-D Starting under $500!
Contrast: 50 to 1 2X 16 Character LED Backlit STN $8

LCD MoONITOR

ToucH MONITOR LCD DisPLAYS | CONTROLLERS
e T 63MonoSTN 560 | IsA
Analog VGA Input 9.4' Mono Reflective  $60 PCI
105 Nt Brighiness RAIET o g
RS-232 Touch Screen Option | 9:+ ST ol iy
Only 8.8Wx 7.T°H x 1.5D 10.4" DSTN 5240 | Complete LCD Kits with LCD,
Mlodk P Faciory Aulcisain Controller & Cable Starting
Fully Ariculating Ball Mount NoteBook Screens under $200
Only $1095 With Touch oo cd

Obsolete Screens Stocked

Hard To Find LCD? Call!
Computer Technologies
“The World Leader In LCD Recycling”
Ph: (949) 361-2333 Fax: (949) 361-2121

http://www.flat-panel.com
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J2

After you build the board, it is wise
to test it first before hooking it up to the
PC. Connect a nine-volt battery (+ to
+5V pin on P1, - to the Gnd pin on
P2). With a voltmeter, monitor pin 1
(Clk) of IC2. It should go from OV to
5V with each state lasting about two to
three seconds. Then meonitor pin 3
(Q7) of 1C2. It should stay at OV for
about five minutes, then jump to 5V for
five minutes. When Q7 is high,

momentarily grounding the ‘Speaker’
pin of P1 should result in Q7 jumping
back to OV as a result of the reset.
When installing it in the PC,
mount it somewhere midway between
the speaker, the reset switch, and the
motherboard headers. Unplug the PC
from the powerline. Use the mother-
board manual to make sure you fiddle
with the correct wires. Unplug the two-
conductor plug that comes from the

OGRHIMER

front-panel reset switch. Note where
this cable was plugged in.

Plug the cable onto J2 (orient it
either way). Then determine which of
the two pins on the motherboard is
really the ground. If you don't have the
manual, use an ohmmeter to see which
pin has very low resistance to the metal
chassis. Then plug your P2 onto these
two pins so that your ground wire con-
nects to the ground pin.

Unplug the four-pin speaker con-
nector from the motherboard. Again,
note the location from which you just
unplugged the speaker cable. Plug the
speaker cable onto J1, the red wire to
+5V end. Then plug P1 onto the same

fowpmsthatthespeakeruasphxgged
Make sure the +5V end of the

. cable is connected to the pin that real-

ly has +5V. If you are unsure, use the
voltmeter to find the correct pin (vou

. must power up the PC and turn it on)

prior to plugging in P1.

Mount SW1 somewhere on the
front panel. The most convenient
place is on one of the plastic covers
that are removed when installing disk
drives. Pop off one of these panels and
drill a hole to hold the switch. It is
probably a good idea to stick on labels
(made with a labelmaker) that indicate
something like ‘Watchdog off,’
‘Watchdog on.” Then push the plastic
panel back on.

That's it for the hardware. For the
software end, your programs must gen-
erate a beep every minute or so to
keep it from rebooting. Details of how
to do this vary for each OS and lan-
guage. Most of the time, your program
can send a control-G character to the
console to get it to beep.

If you are running Linux, you can
easily set up a cron job that generates

the beep. As root, create a file called
crontab as below:

SHELL=/bin/sh

PATH=/home/root

MAILTO=""

# beep every minute

t***’a:l,lo_e_nu\aﬂ
>/dev/console

The MAILTO line as above is
required to keep cron from sending vou
mail every minute. Then, install the file
by entering this line:

crontab crontab

Of course, it is preferred to have
your custom program generate the
beep rather than the operating system
itself generate the beep. However, the
PC may possibly be used as some sort
of server or firewall and it may be run-
ning no custom software, whatsoever.
In this case, the crontab method is just
as effective as custom software.

1 have found this watchdog circuit
to function reliably. | have it working on
two PCs that are left on 24 hours a
day, seven days a week. Both of these
have AT-style motherboards with AT-
style power supplies.

It is possible that this circuit is
incompatible with some of the newer
ATX-style systems. However, ['ve
reviewed the manuals of a number of
AT systems and am convinced that the
circuit should work on most, if not all of
them.

You can test it in your PC by
killing the software that generates the
beep and waiting five minutes. The
only potential failure would be if the PC
would fail and lock up when sending
out a continuous ‘beep.” This is rather
unlikely. NV
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Make Your Own Printer Port

For Around
$50.00

by Robert Davis

have always wanted to play with some LED
arrays. So, when Electronics Goldmine
advertised them at 10 for only $18.00, |
quickly bought some. Their part number
G7295 gets you 40 bright red LEDs
arranged as five columns by eight rows.
These displays are over two inches tall by 1-1/2
inches wide. They can be used for all kinds of fun

projects and fun devices.

There were two things that |
planned to make using the LED
arrays. One was an “ON THE
AIR" sign, and the other a mul-
tiple channel LED VU meter.
The VU meter had already been
made using a computer as
the Printer Port

LED ARRAY
LTP2058AHR-01

VU meter. The

problems with it were that the
monitor was taking up too much
room in the sound control booth
and that the computer seemed
like overkill for a 16channel VU
meter.

R1
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R8

00000
000000
0000000,
00000000

C
R5

@O0 00
O
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OO
O

Somehow the sign idea grew
into two versions: a fixed one and
a programmable one using a
computer. The VU meter also
grew into two versions: one that
uses four of the five columns in
each display and the other uses
all five columns.

This article is about the pro-
grammable sign that connects to
a computer’s printer port. It is
the neatest, most versatile, and
most useful of the LED array pro-
jects.

Initially, the easiest method

C123 45
FRONT

BACK

of lighting up the arrays that
comes to mind would be to
arrange them as one giant
matrix and pass a rather large
current through them. To see the
problems that would arise, con-

This article is about a programmable
sign that connects to a computer’s
printer port. It is one of the neatest,
most versatile, and most useful LED
array projects you’ll come across.

sider 10 of the eight by five arrays arranged as an
eight row by 50 column matrix. A counter and
decoder could rapidly select the 50 columns to
make it appear like they are all lit. Since each is
only lit 1/50 of the time, it would need 50 times
the normal current during that time to reach nor-
mal brightness. Considering 10 mA per LED as
sufficient, then we would need eight (LEDs in the
column) times 10 milliamp times 50 or a total of
four amps!

The currentlimiting resistors would need to
be large and, if the counter stopped, any lit LED
would likely smoke. If it was instead broken down
into 10 separate LED arrays, the same current
would be 1/5 of four amps or a much more man-
ageable 8/10 of an amp.

Even 8/10 of an amp exceeds the maximum
rating of ordinary transistors like the 2N2222. |
have tried using 2N2222s, but they get very hot.
For the columns, my preference is to use a more
powerful driver like the TIP120 or TIP125. These
Darlington power transistors can easily drive 10
or more LED array columns with all LEDs lit and
only get warm to the touch. If they do get too hot,
a small heatsink can easily be attached, but
none proved necessary in any of my designs.

Some designers will use individual drivers for

Enter the Nuts & Volts
and ExpressPCB

ELECTRUNICS

UESIGN CONTEST

PRINTED CIRCUIT BOARDS

* Single & Double sided
* Multilayers to 8 layer

WIN GREAT
PRIZES!!

SEE PAGE 6
FOR DETAILS!!

* SMOBC, LPI mask

* Reverse Engineering

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

* Electrical Testing

May 2000/ Nuts & Volts Magazine

* Artwork or CAD data
* Fast quotes

QUALITY PRODUCT 10 pes (3 days) 1 or 2 layers $249
FAST DELIVERY il Dol R
COMPETITIVE PRICING ¥
We will beat any ov
competitor’s prices!!! \’F-
* UL approved

PI.II.SAR INC

9901 W. Pacific Ave.

Franklin Park, IL 60131

Phone 847.233.0012

Fax 847.233.0013

Modem 847.233.0014
yogii@flash.net - flash.net/~yogii

Write in 162 on Reader Service Card.



both the rows and columns for every LED array.
Neither is required. On the rows, something like
the (ULN2803 driver would be used. But is that
powerful of a driver really necessary? For
instance, a 74LS373 can easily deliver 30 mA
per output. If that is divided between five LEDs in
the row, it gives 6 mA of current per LED. This
will generally provide sufficient brightness with
no high current driver.

My conclusion is that it is practical to share
column drivers between multiple arrays, but not
practical to share row drivers between multiple
arrays. That means that a separate 74LS373 will
be required for each LED array that is used.
These drivers only deliver 30 mA, so there is lit-
tle chance of damage to the LEDs if something
goes wrong. The column drivers can be con-
trolled by a counter that counts to 10 and then
resets. A 4017 will work fine for this purpose.
The 4017 delivers only about 1 mA, so a TIP120
driver transistor will be used to supply the need-
ed current. The Darlington transistor reduces the
load on the 4017 to where it can easily handle it.

Another problem is finding a circuit board
big enough to hold 10 of the LED arrays.

Jameco has one that is 4-1/2 inches by 17
inches. That is enough room to fit 10 displays
with about 2/10 of an inch between each of
them. If you are into graphics, the space between
them can be omitted, but the software to pro-
duce the graphics would be much more compli-
cated than what | have provided.

This is the software listing for a sign that will display four lines of text.
CLS : PRINT "Printer port sign, Copyright 1999 BY Robert J Davis"

'INPUT "Use Printer Port Number: ", Ipt

'Hardcoded to Ipt2 for higher speed - needed for a 486.

'Make these changes for using other printer ports;

The printer port sign is relatively simple to
make. Most designs that | have seen use a latch
to hold the next byte to display, then a latch for
the currently displayed byte, and a current driver
for each LED array. With some simple tricks, |
was able to do all three of these things with just
one IC — a 74LS373. | have tested 74F373,
745373, 74HCT373, and the 74LS373, and did
not notice any difference in brightness or perfor-
mance. The 74XX374 eight-bit latches do create
a timing difference that can be corrected in soft-
ware.

The trick to doing all of these things with one

latch is to turn the display off while the latches
are being loaded. This prevents a dim echo of
the next or previous byte from appearing. A
4017 is used, but only every other output is con-
nected to turn on the columns. This way the 10
latches can be loaded, then the columns turned
on, then turned back off, and then load the latch-
es with the next 10 bytes.

The current-limiting resistors for the printer
port sign need to be smaller because there is
only five volts to light up the LEDs instead of 10
or 12. This will prevent frying the 74LS373's out-
put transistors. A value of 47 ohms works best,

Qty  Part Number/Price Total
10 ED. G7295 10/$18 slsoo
1) Board 4x17 37604 10.95 10.95
10 T74LS3 47600 .39 3.90
2 CD4017 12749 .35 70
1 LM7805 51262 .29 29
5 TIP120 32993 .65 3.25
i1 1.5A bridge 145429 .59 59
1 1000uF/16V 30015 .19 .19
1 470uF/16V 93817 .19 .19
1 9VAC 119204 4.95 4.95
80 47 ohm wtw 29946  100/.89 89
i) 2K 1/4W 20046 100/.89 89
10 20 pin sockets 112248 .12 1.20
2 16 pin sockets 112221 .12 24
} 26 pin header ~ 53495 35 e

‘Jameco

Electmnk: Goldmine 1-800-445-0697

Jameco 1-800-8314242
Parts
List
For the
Printer
Port Sign

Jameco

Jameco
~Jameco

Jameco

IF Ipt = 2 THEN dout = &H378: cout = &H37A: cin = &H379

IF Ipt = 1 THEN dout = &H3BC: cout = &H3BE: cin = 5H3BD

IF Ipt = 3 THEN dout = &H278: cout = 5H27A cm &H279

PRINT "Press q to quit displaying sign
INPUT "What do you want line 1 to say? ", IineIS
INPUT "What do you want line 2 to say? ", " line2$
INPUT "What do you want line 3 to say? ", line3$
INPUT "What do you want line 4 to say? ", " lined$
new =1
getline:
IF new > 300 THEN new = 1
IF new.= 1 THEN message$ = linel$
IF new = 100 THEN message$ = line2$
IF new = 200 THEN messageS = line3$
IF new = 300 THEN message$ = lined$
DJM array, byte(50)
FORI=1TO 1

letter$ = MIDS(messageS. 1, 1)

letterS = UCASES(letterS)

SELECT CASE letter$

CASE IS = "A": RESTORE a

CASE IS = "B": RESTORE b

CASE IS = "C": RESTORE ¢

CASE IS ="D": RESTORE d

CASE IS ="E": RESTORE e

CASE IS = "F": RESTORE f

CASE IS = "G": RESTORE g

CASE IS = "H": RESTORE h

CASE IS = "I": RESTORE i

CASE IS = "J": RESTORE j

CASE IS = "K": RESTORE k

CASE IS ="L": RESTORE |

CASE IS = "M": RESTORE m

CASE IS = "N": RESTORE n

CASE IS = "O"; RESTORE O

CASE IS = "P": RESTORE p

CASE IS ="Q": RESTORE q

CASE IS ="R": RESTORE r

CASE IS ="S": RESTORE s

CASE IS = '"T": RESTORE t

CASE IS = "U": RESTORE u

CASE IS = "V": RESTORE v

CASE IS ="W": RESTORE w

CASE IS = "X": RESTORE x

CASE IS ="Y": RESTORE y

CASE IS ="Z": RESTORE z

CASE IS ="1": RESTORE 1

CASE IS = "2": RESTORE 2

CASE IS ="3": RESTORE 3

CASE IS ="4": RESTORE 4

CASE IS = "5": RESTORE 5

CASE IS = "6": RESTORE 6
CASE IS ="7": RESTORE 7
CASE IS = "8" RESTORE 8
CASE IS = "9": RESTORE 9
CASE IS ="0": RESTORE O

CASE IS = "-": RESTORE minus

CASE IS = "+"; RESTORE plus
CASE 5=t
CASE IS = "<
CASE IS = ">";
CASE IS = "#": RESTORE num
CASE IS = "~": RESTORE up
UABE 15 = =t
CASE IS = "?"; RESTORE ques
CASE IS = "*": RESTORE star
CASE IS = "I": RESTORE excl

RESTORE less

CASE IS =" ": RESTORE blank

CASE IS = ":": RESTORE colon
CASE ELSE: RESTORE blank
END SELECT
READ byte(0 +1)
READ byte(10 + )
READ byte(20 + 1)
READ byte(30 + )
READ byte(40 +1)
NEXT |

start:
IF INKEYS = "q" THEN END
OUT &H37A, 7: OUT &H37A, 3
FORa=1TO 50

OUT &H378, byte(a)

IF a MOD 10 =0 THEN

OUT &H37A, 2: OUT &H37A, 0

FOR t=1 TO 50: NEXT t

RESTORE equal
RESTORE great

RESTORE down

'reset

'next column
'delay to display (50 = 486)

OUT &H37A, 2: OUT &H37A, 0 'next column
END IF
OUT &H37A, 3: OUT EH37A, 2 ‘next byte

NEXT a
new = new + 1

IF new MOD 100 = 0 THEN GOTO getline

GOTO start
END

a: DATA 003,237,238,237,003
b: DATA 000,118,118,118,137
c: DATA 129,126,126,126,189
d: DATA 000,126,126,126,129
e: DATA 000,118,118,118,126
f: DATA 000,246,246,246,254
a: DATA 129,126,126,094,157
h: DATA 000,247,247,247,000
i: DATA 255,126,000,126,255
j: DATA 159,127,127,127,128
k: DATA 000,231,219,189,126
I: DATA 000,127,127,127,127
m: DATA 000,253,251,253,000

Continued
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n: DATA 000,249,231,159,000

O: DATA 129,126,126,126,129

p: DATA 000,246,246,246,249

q: DATA 129,126,126,062,001

r: DATA 000,230,214,182,121

s: DATA 121,118,118,118,142

t: DATA 254,254,000,254,254

u: DATA 128,127,127,127,128

v: DATA 240,207,063,207,240 .
w: DATA 192,063,207,063,192

x: DATA 126,145,231,145,126

y: DATA 252,243,015,243,252

z: DATA 030,078,102,114,120

1 : DATA 255,125,000,127,255

2: DATA 030,110,110,110,113
3:DATA 118,118,118,118,137

4 : DATA 240,247,247,000,247
5:DATA 112,118,118,118,142

6 : DATA 129,118,118,118,142

7 : DATA 254,254,254,014,240

8: DATA 137,118,118,118,137

9 : DATA 249,246,246,054,193
star: DATA 213,227,128,227,213
excl: DATA 255,064,064,255,255
blank: DATA 255,255,255,255,255
great: DATA 255,190,221,235,247
less: DATA 255,247,235,221,190
equal: DATA 255,235,235,235,255
up: DATA 247,251,253,251,247
down: DATA 247,239,223,239,247
minus: DATA 247,247,247,247 247
plus: DATA 247 247,193,247,247
num: DATA 235,193,235,193,235
ques: DATA 254,078,238,238,24 1
colon: DATA 255,153,153,255,255

This is the software listing for a sign that displays a countdown to midnight.

This version was written for and tested on New Years eve December 31 1999.
Note that much of the code is the same as the previous version.

CLS : PRINT "Printer port sign, Copyright 1999 BY Robert J Davis"
PRIMT "press g to quit"
'INPUT "Use Printer Port Number: ", Ipt
'Hardcoded to Ipt2 for higher speed - needed for a 486.
'Make these changes for using other printer ports;
IF Ipt = 2 THEN dout = &EH378: cout = EH37A: cin = EH379
IF Ipt = 1 THEN dout = EH3BC: cout = &EH3BE: cin = &H3BD
IF Ipt = 3 THEN dout = &H278: cout = EH27A: cin = EH279
newtime:
new = |
hours$ = STRS(23 - VAL(MIDS(TIMES, 1, 2)))
hours$ = MIDS(hours$, 2, 2)
IF VAL(hoursS) < 10 THEN hours$ = "0" + hoursS
minutes$ = STRS(59 - VAL(MIDS(TIMES, 4, 2)))
minutes$ = MID$(minutes$, 2, 2)
IF VAL(minutes$) < 10 THEN minutes$ = "0" + minutes$
seconds$ = STRS(59 - VAL(MIDS(TIMES, 7, 2)))
secondsS = MIDS(secondsS$, 2, 2)
IF VAL(seconds$) < 10 THEN seconds$ = "0" + seconds$
message$ =" " + hours$ + ":" + minutes$ + ":" + seconds$
IF hours$ = "00" AND minutes$ = "00" THEN
IF seconds$ = "59" OR seconds$S = "58" THEN message$ = "* HAPPY *"
IF seconds$ = "57" OR seconds$S = "56" THEN message$ = " NEW YEAR"
END IF
LOCATE 3, 2: PRINT "TIME: " + TIMES
PRINT "COUNT:" + message$

seconds$ = MIDS(TIMES, 7, 2)

DIM array, byte(50)

FORI=1TO 10
letterS = MIDS(message$, |, 1)
letter$ = UCASES(letterS)
SELECT CASE letter$S
CASE IS = "A": RESTORE a
CASE IS ="B": RESTORE b
CASE IS = "C": RESTORE ¢
CASE IS = "D": RESTORE d
CASE IS ="E": RESTORE e
CASE IS = "F": RESTORE f
CASE IS ="G": RESTORE g
CASE IS ="H": RESTORE h
CASE IS ="I": RESTORE i
CASE IS = "J": RESTORE j
CASE IS = "K": RESTORE k
CASE IS = "L": RESTORE |
CASE IS = "M": RESTORE m
CASE IS="N": RESTORE n
CASE IS = "0": RESTORE O
CASE IS = "P": RESTORE p
CASE IS ="Q": RESTORE g
CASE IS = "R": RESTORE r
CASE [S ="S": RESTORE s
CASE IS ="T": RESTORE t
CASE IS = "U": RESTORE u
CASE IS = "V": RESTORE v
CASE IS = "W": RESTORE w
CASE IS ="X": RESTORE x
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CASE IS="Y": RESTORE y

CASE IS ="2": RESTORE z

CASE IS ="1": RESTORE 1

CASE IS = "2": RESTORE 2
CASE IS = "3": RESTORE 3
CASE IS = "4": RESTORE 4
CASE IS = "5": RESTORE 5
CASE IS = "6": RESTORE 6
CASE IS ="7": RESTORE 7
CASE IS = "8": RESTORE 8
CASE IS = "9": RESTORE 9
CASE IS = "0": RESTORE O

CASE IS = "-": RESTORE minus
CASE IS = "+": RESTORE plus
CASE IS = "=": RESTORE equal

CASE IS = "<": RESTORE less

CASE IS = ">": RESTORE great
CASE IS = "#": RESTORE num

CASE IS = "A": RESTORE up

CASE IS = "-": RESTORE down
CASE IS = "?": RESTORE ques

CASE IS = "*": RESTORE star
CASE IS = "I": RESTORE excl

CASE IS =" " RESTORE blank
CASE IS =""; RESTORE colon

CASE ELSE: RESTORE blank
END SELECT
READ byte(0 + 1)
READ byte(10 + 1)
READ byte(20 + 1)
READ byte(30 + 1)
READ byte(40 + 1)
NEXT |
start:
IF INKEYS = "g" THEN END
OUT &H37A, 7: OUT &H37A, 3
FORa=1TO 50
OUT &H378, byte(a)
IF a MOD 10 = 0 THEN

OdT &H37A, 2: OUT &H37A, 0

FOR t=1TO 300: NEXT t

OUT &H37A, 2: OUT &H37A, 0

END IF

OUT &H37A, 3: OUT &H37A, 2

NEXT a

'reset

'next column
'delay to display (50 = 486)
'next column

'next byte

IF seconds$ <> MID$(TIMES, 7, 2) THEN GOTO newtime

GOTO start
END

a: DATA 003,237,238,237,003
b: DATA 000,118,118,118,137
c: DATA 129,126,126,126,189
d: DATA 000,126, 126,126,129
e: DATA 000,118,118,118,126
f: DATA 000,246,246,246,254
g: DATA 129,126,126,094,157
h: DATA 000,247,247,247,000
i: DATA 255,126,000,126,255
i: DATA 159,127,127,127,128
k: DATA 000,231,219,189,126
I: DATA 000,127,127,127,127
m: DATA 000,253,251,253,000
n: DATA 000,249,231,159,000
O: DATA 129,126,126,126,129
p: DATA 000,246,246,246,249
q: DATA 129,126,126,062,001
r: DATA 000,230,214,182,121
s: DATA 121,118,118,118,142
t: DATA 254,254,000,254,254
u: DATA 128,127,127,127,128
v: DATA 240,207,063,207,240
w: DATA 192,063,207,063,192
x: DATA 126,145,231,145,126
y: DATA 252,243,015,243,252
z: DATA 030,078,102,114,120
: DATA 255,125,000,127,255
: DATA 030,110,110,110,113
: DATA 118,118,118,118,137
: DATA 240,247,247,000,247
: DATA 112,118,118,118,142
- DATA 129,118,118,118,142
: DATA 254,254,254,014,240
: DATA 137,118,118,118,137
- DATA 249,246,246,054,193

WLoO~NOUAWN =

star: DATA 213,227,128,227,213
excl: DATA 255,064,064,255,255

blank: DATA 255,255,255,255,255

great: DATA 255,190,221,235,247
less: DATA 255,247,235,221,190

equal: DATA 255,235,235,235,255

up: DATA 247,251,253,251,247

down: DATA 247,239,223,239,247

minus: DATA 247,247,247,247,247

plus: DATA 247,247,193,247,247
num: DATA 235,193,235,193,235
ques: DATA 254,078,238,238,241

colon: DATA 255,153,153,255,255



but a smaller value might be used for more
brightness. That is a limitation resulting from
using the 74LS373; a higher voltage would dam-
age the ICs. The 10-volt source does get con-
nected to the TIP120s because the base of the
transistors only rises to five volts and the transis-
tor will not deliver any higher voltage in the emit-
ter follower configuration. If the five-volt source is
used instead, then the voltage regulator will get
very hot due to the current that will be needed.

PRINTER PORT LED ARRAY SIGN

ONE OF 10 DISPLAYS
LED ARRAY
47

AN— 0006
VAYAYA C0000

: COO000O
CO0QO0
elolelole
[elejeolole
C00QCO
00000

TO OTHER 74L8373'S | ‘

Do | |

ST | T -

100 (=~ | (G

741.8373
20=5V

Assembly Hints

1. Mount electrolytic capacitors under the
board laying flat against it.

2. Mount the TIP120’s flat on the board and
fasten them down with a copper wire or screws
and nuts through their tabs.

3. The 47-ohm resistors fit best under the
board soldered directly to LED arrays.

4, Pull-up resistors on the printer port con-
trol lines are not critical, they can be 1k to 10k.

O oo~ A WN

Ld0d ¥ INDId WO¥A

TO OTHER
74LS373'S

4017

SYFHLO

The frame for the sign is made out of a one
by three inch board with a 3/8-inch groove cut
into it. | did not miter the corners, but that might
have helped the appearance. | had to chisel a
notch into the back side of the frame for the
header that is used to connect to a ribbon cable
that has a 25-pin male connector on its other
end. A 25-pin printer type extension cord then
goes to the computer’s printer port.

The software was used on an old 486 laptop
at first. The problem is that the 486 takes too
long to load the 10 latches and lacks display
time afterwards. This results in a dimmer display
or one that blinks in a well-lit roorn. The software
works best on a 100 MHz or faster Pentium com-
puter. On such a computer, the delay for display
setting can be set to 500 or even 1,000 on a
faster computer.

The program has many “case” statements
that seem like they could be replaced with a
loop. The problem is that line titles must be iden-
tified for the restore statements. It is all right to
use letters of the alphabet for line titles, but you
cannot use punctuation for line titles. Hence, the
punctuation lines have to be spelled out to work
properly.

Another long part of the code is the data
statements. They define what LEDs to light in
order to produce the desired character. The con-
fusing thing about the bytes used is that they are

16

16=5V

%2.2K
S

— 5V
< = =
?2.2!‘( =
14

| 3 K)
o 15| 16=5V \fp
11 i

POWER SUPPLY
9VAC ADAPTER

:

4017 |1

+10V

120VAC

)

1A RECT LM7805

+5V
+ +

L)

1000/25V —— 470/16V

actually inverted. To light an LED, you need a
zero or a low on the row drivers. Hence, a zero is
a lit LED and a one does not light the LED.

To create the data statements, | drew out the

LEDs to binary, then octal, and subtracted the
value from 255.

After a while, you might be able to do it in
your head, or remember that the same bit pat-

pattern on graph paper then converted the lit

tern is used elsewhere and just copy it. NV et

LIFETIME WIRE STRIPPER, a
breakthrough in wire stripping
technology. Extremely fast tool will
™ strip PVC insulation #14 to #30
" AWG from solid, stranded or
shielded wires. High quality strip is
achieved by patented stripping
element (.008” thick) which ther-
mally cuts the insulation all the
way to the conductor without
" nicks. Five year test, with over 2

- million stripped wires, using the
same element, speaks for itself.
The stripper has won a —

“FIVE STAR PRODUCT OF THE MONTH”
award in DESIGNFAX magazine. Strippers for TFE, KAPTON, KYNAR, SILICONE
RUBBER, elc. and rechargeable, battery powered strippers also available.
PATCO Service, Inc., 2515 Glencoe Rd., Baltimore, MD 21234
(410) 444-4010 Fax (410) 254-9566

Write in 161 on Reader Service Card.

SATELLITETV - HACKERS ‘BIBLE™
The SECRETS are REVEALED!

o The principles of security

o Descrambler building blocks

o Smart cards, information wars & stupid mistakes
e Cracking codes (includes DirecTv source code)
o Installing and hooking up descramblers

¢ Video manipulative systems...and much more...

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

ORDER via Internet or Send $60 plus $5 s/h to:
Bayiin Publications, 1905 Mariposa, Boulder, CO 80302

MASTER,VISA & AMEX /COD orders accepted

FREE CATALOG - Satellite TV books, videos and software

Write in 163 on Reader Service Card. Nuts & Volts Mﬂgazr'ne/l\nv 2000 51

Scrambling Systems

576 pages, 6" x 8-1/2"
NEW!
5th Edition
Telephone: 303-449-4551
FAX: 303-839-8720




In this column, | answer
questions about all
aspects of electronics,
including computer
hardware, software, cir-
cuits, electronic theory,
troubleshooting, and
anything else of interest
to the hobbyist.
Feel free to participate
with your questions, as
well as comments and
suggestions.
rouw can reqacit e al.
TJBYERS@aol.com
or by snail mail at
Nuls & Volls Magazine,
430 Princeland CL.,
Corona, CA 928709.

What's Up:
Two really useful pre-
amps for your turntable
and receiver, adding a
utility battery to RV,

and more on the mag-

neto tach. Recycling old

power transformer

cores, PC software
questions, some cool
Web sites, and reader
feedback on 70-volt

audio.
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With T| Byers

Antenna Preamp

“1. - Could you please publish a one-transistor, bat-
Qtery—opemzed circuit that would match a long
wire antenna to a short whip antenna like the kind used
on FM/aircraft/scanners? Preferably, something you
could clip on the short whip antennas with an alligator
clip. | envision a very small box clipped to the portable
radio and a long wire strung out a window of a room
while on vacation or traveling.

Don Smith K6CHS
via Internet

- Ask and you shall receive. Here's a very simple
’ ircuit for an active antenna suitable for use with
inexpensive broadcast (AM), FM, and shortwave (SW)
receivers.

+9V
N 9
LLE HaHesw
4700F
e >
_Al MPF102

1M

The circuit is tuned by L1.The range extends from
470 uH for the AM band to 20 uH for the shortwave
SW band.

Two, Two Batteries In One

- | would like to install a second 12-volt battery

_in my van to run a | I5VAC inverter for operat-

ing communications equipment, computer, printer, and
maybe a cell phone with fax.

It should be able to operate independently of the
van's battery — even to the point of running it to
death, but not the starter battery. The circuit | am inter-
ested in is how to charge this second battery without
burning out the alternator or interfering with the nor-
mal operation of the van. I'm surprised nobody wants
an item like this.

Tom Reel
Milan, OH

q - Actually, this is a popular request. Isolation of the
tteries is fairly straightforward using just two
diodes. The hook-up locks like this

ALTERNATOR ﬂ
TO VEHICLE ’ .
0ADS

This places the diodes back-to-back, which prevents
current from flowing from one battery to the other.
When the batteries are being charged, both diodes con-
duct in a forward manner;, and both receive a charge
proportional to their needs. The appliance, on the other
hand, can only draw power from the utility battery, not
the van's battery — and the van can only draw current
from the starter battery, not the utility battery. For this
application, the diodes have to be heavy-duty alternator
diodes that can handle the charging current of the bat-
tery, like the BAF2R from International Rectifier, which
is available from Arrow Electronics (1-800-524-
4735; www.arrow.com) for a couple of bucks. Be
aware that these diodes have to be mounted on a
heavy-duty extrusion heatsink made by Avvid and
Wakefield, among others (also available from Arrow
Electronics). If this sounds like more than you want to
tackle, you can buy battery isolators from most RV sup-
ply houses, like Camping World (www.camping-
world.com), and all marine supply outlets.

Sure Pewer Multi Battery Isolator

Phono Preamp

{ - | have over 600 vinyl discs and would like to
Erecord them to CD. However, the sound card in
my computer requires line input and the turntable out-
put will not drive the sound card.What | require is a
stereo phono preamp, like the kind RadioShack used to
stock but no longer sells. | was wondering if you could
supply a nifty circuit, or perhaps know of a dealer that
may have such a device ready-assembled?

Marshal D. Landers

via Internet

. Velleman Kits (817-284-7785; www.velle
d an.be/) sells an RIAA stereo phono preamp
K2572 kit for $13.82.Velleman Kits are stocked by
many electronic supply stores, including Jameco (I-
800-831-4242; www.jameco.com) and Tech
America (www.radioshack.com), and several hobby
shops. Unlike a universal microphone preamp, the kind
often used for karaoke mikes, the K2572 has frequency
compensation to match the frequency response of a
phono pick-up cartridge, which needs the lower fre-
quencies attenuated and the upper frequencies empha-
sized, as shown below.

+20
L~
+10 —
-10 ,/
20 L]
50 100 500 1000 5000 10,000
Frequency

RIAA Phono Equalization Curve

The technical specifications of the RIAA curve are
specified at the following conditions.

- Amplification (1 kHz): 0 dB
* Input impedance: 47k

- RIAA curve

* Input signal: 5 mV to 10 mV

You can also build your own RIAA equalized phono
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preamplifier using this circuit.

+12V

12M
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Basically, it's an active filter with a ladder-T feedback loop.While any op-
amp should work in this circuit, | chose an FET op-amp over a BiICMOS or
biploar op-amp because it has characteristics similar to those found in vacuum
tube amplifiers — traits that many audiophiles find desirable. The gain of the
amplifier is about 35 dB, which is plenty enough to drive your sound card. For
best operation, the |12-volt power source should be stabilized using an
LM7812 voltage regulator.

Notebook Contacts

001

. | have a GRiD Model 2050 GridPad SLI that has a 17.5VDC, |.5 A
Qcharger with a four-pin connector. Do you have any information or can
you lead me to a VWeb site that can give me the information to the pinout of
this product? I'd like to build a power supply capable of recharging its battery.
I've put a surface charge on the battery, installed it, and then used my DDM to
probe the four-pin connector for the presence of voltage. What | found were
two pins that had some DC presence, but | wasn't sure if it would be safe to
just hit them with a charging current without knowing what the other two
pins did.

Larry Fostano

via Internet

A. Two pins connect to the battery terminals (plus and minus) and the
other two connect to a thermistor that’s in physical contact with the
battery. To make a long story short, you can determine the charge in a battery
simply by monitoring the battery's temperature. Call it a battery thermome-
ter.-When the battery’s temperature is low, it's safe to apply full charge to it —
typically C/2 or C/4, depending on the battery's chemistry.As the charge accu-
mulates in the battery, its temperature rises and the charge current has to be
reduced to C/10 or less. Unfortunately, | can't find a pinout for this connector,
but | can tell you that it has a twin — the Tandy 2050, and you may be able to
wrangle a pinout from their RadioShack repair services. A good Web site for
notebook repairs and parts is National Computer Support (281-734-
1348; http://www.laptop-notebook.com/index.html).

Motorbike Tachometer Revisited

. | have two questions regarding the Motorbike Tachometer article in
% the Jan. 2000 issue.

1) What kind of transformer (ratings, part number, etc.) would you use to
pre-test the tach circuit before hooking up the sensor coil? The article doesn't
say.

2) Instead of an analog (i.e., needle) current meter for the RPM display, can
a digital voltage or current meter be connected to the circuit to get a digital
RPM display instead?

Bruce Morgenstern
via Internet

é ), | haven't been able to find this SMD. Any thoughts as to a source?

Tony Serra
via Internet

/0. . The Jan. 2000 answer wasn't intended to be a full-blown tachometer

~.solution, but it seems to have gone that direction. So let me fledge it out
the best | can in this limited space. For those readers who missed that install-
ment, here’s a brief recap of the question.

« . - | have a motorized bicycle powered by a small two-stroke gasoline
- ~3_—,'engine that I'm having a problem with. It keeps cutting in and out. Is
there a circuit (or a commercial product) to tell whether or not the spark is
still there when the engine cuts out, thereby indicating a fuel problem?

A How about a tachometer? Not only will it tell you if there’s a spark or
not, but it'll display the RPM speed of the engine. Here’s a simple 12-volt
(actually, 8 to 16 volts) circuit built around an LM2917 frequency-to-voltage
converter chip.

{ 10maA
Meter
3
22k 3L
ouT
10,
Inductive
Pic<up

Okay, now that we're up-to-date, let me fill in the blanks. The transformer
used to test and calibrate the circuit is nothing more than a small 12-volt
transformer, like the RadioShack 273-1385 (12.6 volts at 300 mA). For this
test, you simply rectify the output of the transformer using a IN400| diode
and input the signal to the tachometer. The output frequency is equal to 60
(Hz) x 60 sec = 3600 RPM (revolutions per minute).

The original design
specifically called for an
1N4001 analog meter, but
H you're welcome to sub-
ToTach stitute a DMM or DVM
as you like using the
following modification.

RadioShack
273-1385

115 VAC gm&

As for the inductor, it's
a |.W. Miller PM40-
10 mA 0 101 K: v:fhich is stocked
= 5100 @ 5 by Digi-Key
1 (1-800-344-4539:
www.digikey.com)
and Mouser
Electronics
(1-800-346-6873;
Www.mouser.com).

Analog
Panel
Meter

Digital
Voltmeter -

When 16MB RAM was King
ﬁ | have an AT Memory Expansion card that plugs into the computer
3expansmn slots.

On the board, | read "8 meg AT RAM." There are 36 memory chips on
the board with |8-pin chip sockets to add 18 more chips. Most chips are
numbered AAA|M200P-08H, but two are numbered KM4|CI1000AP-8. | find
no FCC ID number and no manufacturer ID on the board, but there'’s an IC
labeled "M60030-1009)"

BOCA RESEARCH
PN 1945
038100

| installed the board in my NEC PowerMate Portable SX, but my comput-
er doesn’t recognize the board. | suspect that | need a driver or other soft-
ware to implement this expansion. | called BOCA, but they weren't able to
tell me anything. Can you tell me what | need and where to find it?
Oliver Curtis Powell
wh4waa@coastalnet.com

IIK Boy, this question takes me back to the days of old when 16 MB of
RAM was the absolute limit. Fortunately, | now have 128 MB of RAM and
yearn for more, but back to your problem.Yes, you're right: you need a soft-
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ware driver. Specifically, it's an extended memory manager (EMM) from Boca
Research to access the BIOS chip on this card. Unfortunately, | don’t have a
copy of that driver anymore, but maybe one of our readers has one they'd like
to share. It can be found bundled with most Zeos systems sporting an 80286
CPU.

No Joy without Pinout

. Do you know the pinouts for the Gravis GamePad, Gravis Phoenix,
and the Gravis XTerminator?
Cory
via Internet

Sure, the GamePad pinout is either a |5-pin game plug or a four-pin

USB connector. Both the Phoenix and Xterminator plug into a |15-pin
game port. But that wasn't the question, was it? What you really want to
know is how to use the buttons on these controllers. That’s done using soft-
ware drivers.A good source of Gravis drivers is DriverGuide at
http:/iwww.driverguide.com.What you need to do is select a driver that
matches the actions of the game controller to your software application.
Different drivers produce different button responses, which can be used to
create custom games. Have fun!

Multi-line Phone on Single Line

| was wondering how complicated it would be to modify a five-line
'Western Electric phone (model 2565 HKM) for use on a single line.
Ther‘es a sticker on the bottom stating that it should be used on business sys-
tems only, or there is risk of electrical shock.
Peter Stratigos
via Internet

The Western Electric 2565 and its kin, the ITT 2568M, are high-quality

desk telephones that plug into a standard 50-pin “telephone” connector
or are hard-wired into a phone wire closet. Phone cable generally contains
two wire pairs, which are color-coded. The first pair is green and red,and the
second is black and yellow. A way to remember this is by the holidays
Christmas and Halloween. After that, the wires are generally color-striped.
What does this have to do with you? Everything, in that your 50-pin connec-
tor has more than just phone signals — there's power there, too, which is
why Western Electric posts the warning.As for the modification, I'd sell the
phone to someone who can use it (current market price is $49.00).

Magnetic “E”

& - I'm an electronic repair technician who is quite literally up to my ears
‘= in old switching power supplies. |'ve been trying for many years to figure
out how to separate the double "E" cores in the output transformers without
success. Is there any magic potion/Voodoo spell that can separate them so
that | can rewind them for my own needs!?
Stephen Varmecky W310D
Pittsburgh, PA

They are held together with varnish, which you can dissolve using any

of the acute solvents. Back in the days of old, | would use MEK (methyl-

ethyl keytone), but | doubt you can buy it over the counter today. Try a paint
or varnish stripper. Simply soak the "E"s overnight and they will slip apart.

DI TTON T ¢, 00k 2008 0p,  DTMF Controller
Elecrronics Ug?snzl}oanna Ole $149.00::

http://www.motron.com/ The Auto-Kall®AK-16 DTMF Controller Board
features 16 relay driver outputs and DTMF to X-10
house control capabilityl Control the relay driver
outputs, X-10 modules, or both with your radio
keypad! X-10 operation requires the PL-513 Fower
Line Interface ($20). The AK-16 mates readily
with our RB-8/10 ($92) or RB-16/10 ($142) relay
boards. The O-12 digit security code is user
programable using your DTMF keypad. Additional
features include re-programmable CW ID and
several modes of operation, including two with CW

Auto-Kall® AK-16
DTMF Coniroller Board

o rommesiecn i g iy DIICOVER
=c
Se Habla Espanol. Pida Por Don Moser. -

response. The AK-16 is a fully assembled and
rchase Orders accepled
Info: (541) 687-2118 Orders: (800) 338-9058 Fax: (541) 687-2492

tesied printed circuit board. I SWRTEND G
Government Pui
sm $8 USA; $11 Canada; $16 Foreign
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Cool Web Sites
Movies! Movies! SOFTIPS Movies! Movies!
FREE ONE-MINUTE SOFTWARE COACHING MOVIES BY EMAIL
A revolution in software e-learning: streaming one-minute moyvies
with tips on software like |E, Outlook, and Word. (Vive le Movie!)
Subscribe to SofTips today! It's way cool and FREE!
http:/fwww.softcoach.com/softips.htmiZwow7

CyberCircuits, http://www,uslink.net/~cybercir/index.html
A collection of over 1,100 electronic circuits, including AM transmitter, DC

lamp dimmer, voice-activated switch, and much more. Free demo download.

Get 100% FREE Internet Access from Freei.Net http:/lwww.freei.net.

BTW, you need to coat the “E" leaves again when putting the transformer
back together, otherwise the winding will see it as one big iron-ring with
about zero efficiency. In other words, you don’t want the “E”s to touch each
other, which is what the varnish coating prevents.

Mailbag

Thanks for the response to my question (*“Two, Two Batteries in One,’
above). | purchased the isolator from Camping World, and I'm in the process
of installing the second battery system. However, | now find that since | have a
1998 Ford Van, the alternator needs an isolator with “excitation” to operate,
which | should obtain shortly. There are other considerations that | discovered
while doing this conversion that I'd like to share with the readers. Such as
vapors from the battery, battery tie downs (it would be no fun having battery
acid flying around inside the van), proper wire size, and circuit breakers in case
the wires become frayed or exposed. See www.surepower.com/pdfs/

1800 12.pdf for more details on various installation options.
Tom Reel
Milan, OH

Dear T):

| read your Q & A response to 70-volt line audio today and need to point
out a potentially serious error.At the end of the answer, you suggest that
reversing a 70-volt speaker transformer will make a suitable "output” trans-
former for converting a conventional amp to 70 volts. The problem is that the
eight-ohm winding'’s impedance is actually lower than eight ohms — more on
the order of one ohm. This is because it "sources" the eight-ohm speaker. |
have seen amps "burn up" from doing just this.

If you add a series eight- or four-ohm resistor (depending on the amp)
with the secondary winding of the 70-volt transformer, it will protect the amp
from overload. Yes, it is inefficient, but it's a lot cheaper than a new amp.

On occasion, | have driven both 25- and 70-volt lines with a standard
eight-ohm output amp (of sufficient power) with no transformer. A 100-watt,
70-volt load is only a 50-ohm load in the eyes of the amp, while a 75-watt, 25-
volt load is six ohms.

I've been installing and servicing sound systems for over 20 years, and
other than this one issue, you gave a very good explanation of the subject.

Chris Snyder KD40GD
Cosby, TN

Dear T}:
| suppose I'm not the first to point out the glaring mis-calculation on page
25 of the Mar. 2000 issue concerning the 70-volt audio question. In the exam-
ple cited, you said that a 100-watt amplifier would only deliver 50 watts to an
eight-ohm speaker through eight ohms of cable. But, if you do the math, you'll
find that a 100-watt amplifier will only deliver 25 watts to an eight-ohm
speaker through eight ohms of cable. While it's true that the voltage in the
scenario is halved, the current is also halved, thus 1/2 the voltage times 1/2
the current equals |/4 the power. | caught this immediately because | design
and work with these systems on a daily basis.
Dan Lash
Expanets of IN

Response:

Obviously, the result of another long session of burning the midnight oil.
Yes, you're absolutely right. Power is the product of both current and voltage
(P = El), so the correct answer is 25 watts, not 50 watts. Thanks for setting
the record straight.

TJ Byers
Q & A Editor



We accept Visa,
Mastercard, AmEx,

and Discover

Attention: Nerds-Geeks -« s

To Order Call 1-800-227-3971 www.shrevesystems.com

MONITOR BLOWOUT!

19”-21” fixed res 1024 X 768 &

ONLY....$49 as is

13"-14” fixed res 640 X 480

ONLY....$25 asis

H.P. 17” fixed res 832 X 724
ONLY....$99 30 Day
Warranty

H.P. 17" fixed res 640 X 480

ONLY....$99 30 Day
Warranty

Build your
own Mac!
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CMS Tower SCSI Case
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data if lost or stolen!
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Case Membrane Bernouli 90 MB EXT $10
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Shreve Systems
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SINGLE CHIP
COMPUTER'

- Zero External Components (] Santin)

- Built-in BASIC / Assembly (1) $7.00
- RS232 Program Download
- IK flash, 64ee, 3irq, 2imers 8
|- 15 1/0 bits, A/D comparator &

- 20mips, faster than pic/3051 8 :

- 20 pin DIP part #MV1200

NEW' 8K SUPER CHIP

with 40 times the BASIC program capacity

u;u nn»mmvuals =110, 12 irq, 3 timers, bus
- 8K flash, 512 e¢, 512 avram - Watchdog with internal ose.
$5.40 OEM (1k), Eval Kit $19.00
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STATE DISK
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FLASHNVRAM,ROM
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$95 UNIVERSAL
PROGRAMMER

o 3 FLASHEPROMNVRAM,EEPROM
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PLCC, etc.. Parallel port version for
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PC WATCHDOG!

NO MORE HANGUPS..
Reboots PC on hardware
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oem $21, eval §75

LCD VGA $27

OEM (1k), eval $95
640x480 controller
use with PC or SBC

$27 MINI PC

527 OEM, Eval $95, includes:
DOS, 3 ser, 2 par, ric, NVmem,
Built-in LED display, ISA bus,
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COMPLETE 11!

Not a "core” ar "engine'". All
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Use Turbo C, BASIC, MASM. EETH
386 version: $42 oem, $195 eval
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SYNC-A-LINK UNIVERSAL video
sync generators. For more denils
phone 918-479-6451, E-Mail: rlc@sstelco
.com or write to Symc=A=Link, PO Box
4, Locust Grove, OK 74352.

STEREOSCOPER VR is a stereo multi-
plexer that creates 3D stereoscopic video
from two genlock cameras, Stereoscoper YR
comes with LCS glasses and driver. 90 day
warranty $247 or write to Syne=-A-Link,
PO Box 4, Locust Grove, OK 74352. Phone
918-479-645 1, E-Mail: rlc@sstelco.com

CABLE TV

GENUINE UNMODIFIED JERROLD
DPBB 7312. 410-485-7772. E-
MAIL: CLEWIS7298QA0L.COM

NEW IN BOX B60MHZ analog con-
verters. Enjoy the newest technology CATV
equipment can offer along with superior
quality all in one unit. Channel ouput 3 or 4.
HRC, IRC, standard switchable. Includes |
set of audiofvideo cables, | RF quick connect
cable and remote control. Parental control,
sleep timer, last channel recall, memory |
thru 4, and volume control are all available
on remote. Minimum order taken for 10 pcs.
at $59.95 each. $49.95 for 50 pc. order.
Significant savings on larger quantities. Call
706-657-4445.

DISCOUNT CABLE converters,
bullet snoopers, all makes and
models: Genuine unmodified
General Instrument, Jerrold,
Tocom, Scientific Atlanta,
Zenith, Pioneer, Panasonic and
more. Best warranty. Free cata-
log 1-800-243-0962,

SONY PLAYSTATION MODCHIPS.
Allows playing of CDR backups & imports.
$10 + $3 shipping. 619-590-9320.

UNMODIFIED JERROLD DPV-5
CONVERTERS, $25 ea. 10 lot min.

* Call 651-426-4435.

NEW! CABLE converter electronic ser-
vice equipment and supplies for most cable
converter boxes. Highest service, lowest
prices. Call Ken Erny Electronics. 24 hr. order

and information hot line 516-389-3536.

NOTCH FILTERS 110, 1085, 1065, 97.5
75dB deep notch. $19.95 ea., 1-5 qry. $15.95
ea., 6-10 qry. $11.95 ea., | 1-20 qry. $9.95 ea.,
2| or more qty. Call 24 hr. order and infor-
mation hot line 516-389-3536.

CABLE PARTS & EVERYTHING.
Best prices & quantity discounts. WE
DON'T SELL BOXES, 1-800-MODULE-0.

CABLE CONVERTERS. Original equip-
ment with remote. Like new. Lowest prices.
Guaranteed, ready to go. Limited models.
Call for flyer 412-833-0773.

CABLE BOX remotes. $3 to $4 each.
Zenith tuners like new $5. Zenith power
supplies $4 each. Prepaid shipping on Zenith
parts only. Repair work on ST 1000 to ST
1086 available. 702-737-4727.

CABLE TV. Unmodified convert-
ers DP5 $35; DPBB7 $80; 8500
series $15, etc., good prices over
100 pecs. Minimum [0 pes. any
qty., plus all major brands avail-
able. Lowest price new/refur-
bished/field pulls. Phone: 1-800-
929-1549.

UNMODIFIED CABLE CONVERTERS.
Zenith ST1600, ST1086, ST300, Panasonic
175, 145 vol. & non-vol. Regal RR-92 & RC
83, DP5, DP7, DRZ, 5503 VIR SA 8580.
Guaranteed low prices. Please call for more
converters 405-631-1856.

POSITIVE NOTCH FILTERS. All chan-
nels available. Starting at $16 each. Order by
single channel #. Top quality non-tunable
metal cylinder type. 75dB deep on the notch.
Need to block the video on a cable channel?
Order a negative notch filter. We carry a
large stock on all channels for dealers and
vendors. VISA, MASTERCARD, DISCOVER,
and UPS COD for established customers.
Quantity pricing on 5 or more. 100 pcs. $7
each. Open Bam to 5pm CST, Monday-Friday.
All sales must comply with FCC 1996 Cable
Act. On the web go to WWW.GOFIL
TERS.COM “THE FILTER COMPA-
NY Call for all orders 1=-800=235=
8080.




ATTN. DEALERS: Pio BA-6110 (raw)
$59; Zenith ST-1600 (600MHz, 99 true, ch.)
only $39; Zenith ST-1601 $59, minimum 10-
lot. Call for free catalog, 1-800-354-7719,

DSS, SATELLITE equipment. Large web-
site. Auctions, forums, files, codes. Call now
|-888-451-0083.

CABLE PARTS! Computer parts. Call for
great prices or visit us on the Web:
HTTP/NWWW.CB-Electronics.com or call
1-800-436-8630.

THE WIZARD SAYS check out our
prices. Cable parts and huge sale on raw
boxes. 1-888-79-CHIPS. www.chipwiz
ards.com

NEW IN BOX BSOMHZz analog con-
verters. Enjoy the newest technology CATV
equipment can offer along with superior
quality all in one unit. Channel ouput 3 or 4.
HRC, IRC, standard switchable. Includes |
set of audio/video cables, | RF quick connect
cable and remote control. Parental control,
sleep timer, last channel recall, memory |
thru 4, and volume control are all available
on remote. Minimum order taken for |0 pes.
at $59.95 each. $49.95 for 50 pc. order.
Significant savings on larger quantities. Call
706-657-4445.

ONE STOP for all your cable needs. New
plain converters, parts, remotes, tools, bits,
PICs, MC68HC705, EPROM-2764, toggle
switches, push buttons, double sided foam
tape (2" x 35 yds.) even 3M packing tape (2"
x 110 yds.). Call us last, guaranteed low
prices and best service. 405-634-1535.

EXPLOSIVE CABLE TV GRAB!
BRINKER ZAPPER/SNOOPER
STOPPER combo module all in
one! Buy wholesale factory
direct, no middieman. Let others
get fined + zapped instead. 100%
COMPATIBLE. Your order shipped
NATIONWIDE immediately! LIFE-
TIME GUARANTEE! VISA/MC/
AMEX/COD/MO/CHECKS.
ONLY $10 (SPECIAL: 3/$20 plus
FREE DESCRAMBLER PLANS!).
SUPER ZAPPER MODULES ONLY
$16! (3/$33)! Use SUPER ZAP-
PERS if you have COX, TCI,
WARMER. DESCRAMBLER PLANS
(4=%5, 20=%15). 130+ DESCRAM-
BLER SOURCES ($5). YEAR 2000
CABLE TV HACKER SECRETS
BIBLE. Includes: |15 TEST device
plans, installation instructions,
master source code, CD-ROM,
book/manual, what works, what
doesn'tt MUCH, MUCH MORE!
WHOLESALE $29. FREE SHIPPING.
OPEN 24 HOURS! 352-326-3720.
BRINKER ENGINEERING LABS,
USA.614 E. HWY 50 #404, CLER-
MONT, FL 34711. E-MAIL
brinker@maiicity.com

TELEPHONE/FAX

DSS, SATELLITE equipment. Large web-
site. Auctions, forums, files, codes. Call now
|-888-451-0083.

PHONE SYSTEMS WANTED!! We
buy AT&T MERLIN, SYSTEM 25/75/85 and
other AT&T phone systems. Please call for a
quote or fax us your equipment list. KEY=-
WAYS, INC., 937-847-2300 or FAX 937-
847-2350.

iy

CELLULAR CLONING COLLEC-
TION. 2000 CELLULAR CLONING
INFO BIBLE $22, 2000 CELLULAR
CLONING SOFTWARE COLLEC-
TION $33, 2000 CELLULAR
SECRETS & PROGRAMMING
MANUAL Si1. ALL 3 FOR $44,
WOwW!! (SAVE $22). FOR EDUCA-
TIONAL/TECHNICIAN TESTING

COD). OPEN 24 HOURS! 352-326-
3720. BRINKER ENGINEERING
LABS, USA. 614 E. HWY 50 #404,
CLERMONT, FL 34T711. E-MAIL:
brinker@mallcity.com

WANTED: MILITARY capacitors, resis-
tors, transistors, diodes, ICs, semi’s, etc.
Please fax/E-Mail excess lists & RFQs 818-
769-1002 fax B18-769-1084.
electmatind@earthlink.net & htep:/fwww.
militarycomponents.com

RF TRANSISTORS, TUBES, SDI446,
MRF455, MRF454, 25C2290, 25CI1969,
25C2166, 2SB754, TAT222AP, 25C1947,
TIP42C, KIAT217, MRF422, MRF448,
MRF247, MRF317, SAV7, SAVIT7, 3-500ZG,
4CX250B, 572B, 3CX400A7/8874,
3CX3000A7, 4CX400A, silver mica caps,
resistors, electrolytics, etc. VWestgate [-800-
213-4563.

WANT TO Buy: ICs, miliary & aircraft
relays, diodes, transistors, Cannon, TRWY,
Amp, Burndy, Deutsch, Bendix connectors,
electronic test equipment & most compo-
nents. Hoffy Electronic Ent., 81B-718-1165,
FAX 81B-341-5506. E-Mail: Hoffiel 165@
aol.com

USE

OMNLY. (VISA/IMC/AMEX/

1
GENUINE
TINY B/W 14X
CAMERA JEWELER'S
This black and LOUPE
x?tllie ;ag:;: High-quality glass Hastings
lens has 430 Lot Tt sckd Iotpe riade 1. | ULTRASDMNIC
lines of resolution at 0.03 Lux ; ¥ : TRANSDUCER
SCSI | i : | | you're in the field searching :
HARD DRIVE KIT minimum _illumination. Meta part numbers on components | Polaroid transducer is used for
housing, 25mm sq. x 16mm. 8- (al b in- | measuring distance and object
Ideal for older system upgrade 12VDC (9V standard) @ BOmA. :e:teﬂt«':‘ is'}?ttr?e E:Smﬂcr;u?gu P detection. Operating frequency
g:e::v:?mi\ést:mee;]ﬁa:?::& Ivduges SUAS ataptar. for itself the ﬂrs? time you ﬂ:: 50-60KHz. Nom. bias 150VDC,
storage or backup. 20voo1 $89.95 each | Nom. AC drive 150VAC peak,
+2.13GBQuantumFireball3%2” | "SOLAR 992003 $29.95 each mﬂ*aéﬂmbé‘ﬁﬂ‘*gg‘éa il
Disk Drive, with proven, reli- BABY" HIGH S’o‘;‘:’me‘:“t’;h e
able design, fast access and | Open circuit: 99U00 $19.95
data rate. Prepared FAT32 for | 18.5V. Peak VOLTAGE
Win 95/98. power: 15VDC CERAMIC
« NCR 53C00 based ISA half | at 333mA * DISC
card SCSI controller is easy to | (5w). Idealforrecharginglead | CAPACITOR
install and has onboard termi- | acid batteries. Sturdy alumi- | 2500pF @ 10KV hngh current.
nator. Ballard firmwarerunson | num frameon fiberglass-backed | 60 Amp maximum. Dimen-
XT, 286, 386, 486 or Pentium. | panel measures slightly less | sions: 5.25"D X 2"H.
Internal (50 pin) and external | than 11"square. Wiresincluded | 99pP004 $80.00
%25 l::;n APD;?WDE) ‘;-ONI";?GDFS- for easy hookup. ”
nterfaces 7 internal and/orex- | 98E024 58.00 eac|
ternal (Apple type cable) SCSI $ BLACK MINI HEAT GUN II®
devices. &U\Q and HEAT SHRINK
« Manual, software and two- | H=P LIGHT TUBING
drive flat ribbon internal cable | MICROWAVE 4 Avon "Derma-Spec" imager | « Small, compact, lightweight
included. TRANSISTOR designed for skin evaluation, | heat gun with nozzle tempera-
20C003 $69.95 each | Stripline 35828E. 10-13dBgain | butideal for many other appli- | ture to 1000°F. Uses standard
" PENTIUM at 2 GHz, usable to 6 GHz. Noise | cations. Plastic case containsa | 110VAC outlet. 6-foot electri-
figure 2 dB typical at 2 GHz. | UV-B bulb and reflector. Auto | cal cord with workbench stor-
! PRO 25V, 35mA, 600 mW maximum | turn-off after 50 seconds. Pow- | age loop. U/L recognized,
LCOOLING | ratings. 17.5 dB (-50 mW) at | ered by 12VDC @ 500mA | e 60 pieces of heat shrink tub-
AN 1dB compression. wallwart (not included). ing from 1/8" to 1/2". Tubing
12VDC, 0.08A, | 10 for $45.00 98L009 $7.95 | shrinks to half original diam-
with heatsink. Sanyo Denki | 935008 $4.99 each eter.
#109P6612H2036. 50-LB 202003 $39.95 each
98F003 $15.00 each AMIDON CARE PACKAF:'.;E :
Surplus goodies from Silicon
250 WATT SPLIT Valrlzv. T%is is not junk, just g‘?lEl:gEL:R
TRANSISTOR PAIR COREs material we've acquired in I
Complementary pair M115024 | , 5_y/5m y 1-1./8"W x 1/2"D | quantities too small to catalog MOTOR DRIVER c
(NPN)and MJ15025 (PNP), used assembled. - electronic and mechanical | UCN5804. Drives a unipolar
for high power audio and other | 5y 43.951 $7.73/set | subassemblies for everything | Stepper in one of three operat-
linearapplications. Over 100W | | 3-1/4"L x 1-1/4"W x 5/8"D | from robots to rockets. Assort- ing modes: single phase, two
RMS power output. 250 PD | o0 plastic case ments may include 1Cs, caps, | Phase or half step. Up to 1.25
Watts @ 25°C. 250 VCEO. 15/ 2X43-051 3 $9.95/set connectors, bearings, diodes, Amps per phase. Step and di-
60"FE @ Min/Max. 8 IC Amps. - hardware, circuit boards, | rection input. Drive with a 555
8 fT MHz typical. 80 V @ 2.2A | TON f cables. Weird and wonderful | timer, parallel port, etc. Build
ISB. Application notesincliuded. | pROPULSION | stuff. Most folks are happy with | Your own robat, anything that
Sold as pair only. MOTOR N the assortments we send and | requires precision positioning.
965001 $9.95/Pr. Thi : o we often get re-orders. Tryone. | 931002 $4.50 each
el i \| | 920034 50 Lbs/$49.95 -
22 GAUGE demonstrates the g( s PULSE
3 basic propulsion L__~= =, MOTOR
WIKS principles used in NASA’s Deep HEXA 42mm dia
100" Spools Solid Wire. Space 1 lon enginel The Ion DECIMAL i e
New Lower Pricing. DISPLAY :

; 3 Motor creates a high voltage Shaft: 3mm h
Shipping Weight 7 oz. potential that generates four | WITH dia. x 12mm long, with 13-
Order # Price | streams of "ION WIND". The | LOGIC tooth gear approx 16.6mm dia
JW100BE - Blue $3.95 | ion streams exert a reactive | TIL311, with docs!Red, high- | y smm thick. 7.5%/step, 48s/
JW100BK- Black 3.95 | force that spins the rotor like a | brightness, 0.3" tall LED with [ rey., 12vDC, 500, 6-wire. With
JW100BR -Brown 3.95 | top. This item makes a great | 4x7 alphanumeric display and | gpac sheet.

science fair project or an inter- | left and right decimals. Inter- | g2M010 $3.95
JW100GR - Green 3.95 : :
esting desktop toy. The Ion | nal integrated TTL MSI chip
JW100GY -Grey  3.95 | yoior aiso generates negative | with latch, decoder and driv- | COMBO PACK!
JW100 RD - Red 3.95 | jons which can reduce pollen | ers. Visible from a wide view- | One 931002 IC and 92M010
JW100RG -Orange 3.95 | and pollution in the air to pro- | ing angle. Good for direct bus | motor (both shown above) with
JW100WT -White  3.95 | duce a healthier environment. | connections. schematics.
JW100YL - Yelow 3.95 | 99K001 $29.00 each | 935033 $9.95 each | 931003 $7.95/set
® Tore Hours: - Paciic
Visa, M/C, AmEx Accepted.All Sales Final.
L) Califomia Residents Add Sales Tax.
&)mg Additional on All Orders
Prices Subject fo Change Without Notice.
® - Prices Good 680 Days from Date of Publication
2300-D Zanker Road - San Jose, CA 95131-1114 - E @
(408) 943-9773 - Fax (408_) 943_ 9776 Download our New Catalog (2
Send $3.00 (US, $4.50 foreign) for our Millennium Catalog! | htp://www.alitranics.com 2
\
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The RF Connection

213 North Frederick Ave.
Suite 11NV
Gaithersburg, MD USA
20877

Zo——AmEREN

http:/iwww.therfc.com/

Complete Selection of MIL-Spec Coax, RF
Connectors and Relays

UG-21B/U N Male for RG-213/214........ $5.00
UG-21D/U N Male for RG-213/214........ $3.25

N Connectors for 8913/Flexi4XL/9096
UG-21B/9913..._56.00 Pins Only.....$1.50
UG-21D/9913 .. $4.00 Extra Gasket.... .75

Amphenol 83-1SP-1050 PL-259 ........., $0.80
UG-176/U Reducer RG-59/8X. .25 or 5/$1.00
UG-175/U Reducer RG-58/58A .25 or 5/$1.00
Silver Teflon PL-259/Gold Pin ....................
...8$1.00 or 10/$9.00

MIL-Spec Coax Available (Teflon, PVC IIA)

New Product: Belden 9913F. 9913 with

High Density PE Foam dielectric, stranded

center cond. and Duobond Il Jacket..
. .B0/ft or §76.00/ Oﬂ

Also New: 9092, RGBX with Type Il Jacket
Intro Price ... ...523.00/100ft

Call for Specials of the Month

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

B Pin Mike Female.......
8 Pin Mike Male Panel
13 Pin DIN for Kenwood.
8 Pin DIN for lcom ..
8 Pin DIN for Kenwood...

Prices Do Not Include Shipping

Orders  800/783-2666
Info  301/840-5477
FAX  301/869-3680

CASH PAID FOR ICs. Military or com-
mercial integraced circuits, transistors,
diodes, any semiconductors. ELECTRON-
IC SURPLUS, INC, 5363 Broadway,
Cleveland, OH 44127. 216-441-8500 or fax
216-441-8503, since 1946. www.electronic
surplus.com

ICs FOR EXPERIMENTERS: Elm
offers a variety of ICs for home security,
infrared, Control L, as well as basic timing,
switch debouncing, etc. Secure purchasing on
the web at www.elmelectroni
€s.com

EXPERIMENTER’S PARTS kits, selec-
tion of new surplus components. Over 30
different types ranging from resistors to ICs
plus! $10 each plus $4 shipping. Send
check/MO to MCR, 1240 Auburn Rd., Locke,
NY 13092. 607-533-3603.

SEE OUR ad on 4-channel 24GHz wire-
less systems in the AdMart section on page
68. Matco, Inc.

MATCO WILL design, engineer, and
develop a 2.4GHz wireless 8 channel solu-
tion for your remote applications. FCC
approved. Matco, Inc., Schaumburg, IL 1-800-
719-9605. E-Mail: nsales@mat-co.com Web
site www.mat-co.com

MICROCONTROLLERS

WANTED: MILITARY capacitors, resis-
tors, transistors, diodes, 1Cs, semi’s, etc.
Please fax/E-Mail excess lists & RFQs 818-
769-1002 fax 818-769-1084.
electmatind@earthlink.net & htep:/fwww.
militarycomponents.com

ATMEL B9CXXXX programmer, IBM
parallel port, C++ source code, schematics,
$250 + S/H. E-Mail: cbanni306 | @aol.com

PIC MICROCONTROLLER PRO-
GRAMMER KIT. Super value at $19.95 +
$4.95 shipping. See our web site for the
complete range of PICs that can be pro-
grammed, Includes PCB, parts and instruc-
tions, PI6PRO shareware must be down-
loaded from the web.Amazon Electronics, tel
1-888-549-3749. Lots of other products.
www.electronicsi23.com

DALLAS DSB0C320-MCG high-speed
microprocessors 45 ICs plus data manual
$150 or best offer. 607-533-3603 NY.

EPROM PROGRAMMING system,
with UV eraser, adapters and EPROMs $100
or best offer. 607-533-3603 NY.

ANTIQUE

ELECTRONICS

WESTERN ELECTRIC wanted: 1920s-
1960s. Amplifiers, mixers, pre-amps, speak-
ers, 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).

WANTED: MILITARY capacitors, resis-
tors, transistors, diodes, ICs, semi’s, etc.
Please fax/E-Mail excess lists & RFQs 818-
769-1002 fax 818-769-1084,
electmatind@earthlink.net & heep//www.
miliarycomponents.com

WANTED: EIA] RR 12" color VIR.
Excellent operating condition only, please.
415-821-3359, fax 415-821-7500.

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: avionics@afcon.net

WANTED: MILITARY capacitors, resis-
tors, transistors, diodes, ICs, semi’s, etc.
Please fax/E-Mail excess lists & RFQs 818-
769-1002 fax 818-769-1084.
electmatind@earthlink.net & http://www.
militarycomponents.com

PUBLICATIONS

NEW SURVIVAL COMMUNICATIONS
BOOK. How to build complete home com-
munications systems. Covers all needs:
shortwave radio, amateur radio, citizens
band, scanners, federal, weather, alternate
news, satellite radio, equipment sources.
How to build and use alternate emergency
power sources, solar, generators, backup bat-
teries. 200 pages. $24 Fast delivery Priority
Mail. MC or Visa. Call Universal Electronics
1-800-241-8171.

OUT-OF-PRINT TECHNICAL
BOOKS. www.johnsontechnical
books.com 805-525-8955. sales@john
sontechnicalbooks.com

Write in 43 on Reader Service Card.

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. 95, NT, or Win. 3.1 + Win.32s
* Mouse and Math coprocessor

* 16 bit sound card

Pioneer Hill Software
PHS 24460 Mason Rd
= 2 BA7 Poulsbo, WA 98370

a subsidiary of Sound Technology, Inc.

Priced from $299

(U.S. sales only — not for export/resale)

DOWNLOAD FREE 30 DAY

TRIAL!

www.spectraplus.com

S
EBS)spectra Plus

Sales: (360) 697-3472

Fax: (360) 697-7717

e-mail: pioneer@telebyte.com
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Celebrating our
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DIODE/TRANSISTOR TESTER KIT
This namlc lester

Thil exdifing ool
lection of slec-
tronie projects|
features experi-
menis i

* Order Line — (800) 824-3432 # Inlernafional — (724) 495-1230 * Fax Orders — (724) 495-7682

+ Technical Support —

[724) 495-1231 * No Minimum Order = (Orders under $20 subjectto § 5

charge) *UPS 3 day, Blue, Red, & Fed. Ex. Shipping Available [Call for charges) * PA Res. Add 7 %
Sales Tax #Open Mon-Fri 9:00 AM - 5:00 PM (EST) * Corporate Accounts / Quanfity Discounts
Avmlubln *We accept M/C, VISA, Discover & American Express with no surcharge ¢ Call For FREE

(§2 OOOUhndeUSl
-We

A Complete Line Of Electronic Components * Email - unielect @ aol.com
Visit us on the web ! www.unicomelecironics.com

FREE SHIPPING!! on pre-paid orders

Unicorn Electronics
1142 State Route 18

Aliquippa, PA 15001

Write in 46 on Reader Service Card.



WANTED: MILITARY capacitors, resis-
tors, transistors, diodes, ICs, semi’s, etc.
Please fax/E-Mail excess lists & RFQs 818-
769-1002 fax 818-769-1084.
electmatind@earthlink.net & http://www.
militarycomponents.com

HOW TO LOWER YOUR ELECTRIC
BILL and SAVE MONEY. Learn
proven methods of electricity
reduction. Simply and inexpen-
sive. Information $2 to LWC, Dept.EN, 147
Halsey St., Brooklyn, NY 11216-2103.

ROBOTICS

ROBOT BOOKS.COM visit our web
site for reviews of robotics books, plus robot
kits, toys, movies, and magazines!
www.robotbooks.com

ROBOTS WANTED: Dead or alive,
whole or parts. Marvin (lowa Precision),
Gemini, RoPet, Hubot, RB5X, Newton
SynPet, ComroTot, ELAMI, ITSABOX,
HeathKic (HERO JR, |,2000, or Arm Trainer),
Androbots (TOPO, BOB, Fred, and
Androman), Rhino, Maxx Steele, Omnibots,
etc. Also looking for robot prototypes,
options, and literature, will pay cash. Please
E-Mail rdoerr@bizserve.com Call 810-777-
1313 or write to: Robert Doerr, 26308
Cubberness, St. Clair Shores, MI 48081.

ARobot KIT from Arrick Robotics uses
the BASIC Stamp II. Quality metal construc-
tion. Easy to assemble and very expandable.
$235. hetp://www.robotics.com/arobot

ROBOT GUTS Motor controls and
motors. 35A motor controllers as low as
$35. 12V and 24V models available. Many fea-
tures, Gearhead motors, manufacturer rated
at 4000N (about 900 pound-force) $10 each.
Call 570-735-5053 or E-Mail: carlk3jmi@big
foot.com for shipping. Denails: htepi//div
elec.tripod.com

TELEPHONE LISTENING
DEVICE WITH
12 HR. RECORDER

FCC Approved

7 Hn’lln![
NI

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. $99.95 + $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-surveillance and much more! Send $3.00
Call 321-725-1000

USi CORP

P.0. Box N2052 Melbourne,FL 32902
COoD’S 0K

When Visiting Disney World And Sea World. .
Come To The World Of Electronic Surplus!

SKYCRAFT

PARTS & SURPLUS, INC.
ORLANDO, FLORIDA

Located At The Intersection Of I-4
And Fairbanks Avenue.

Self-Service Retail Outlet Featuring Commercial
And Government Electronic Surplus Including:

* WIRE * COAX
* SWITCHES % RELAYS
* RESISTORS * HARDWARE

* TRANSISTORS

* TRANSFORMERS
* TEST EQUIPMENT
% NI.CAD BATTERIES

* CAPACITORS

% PANEL METERS

* CIRCUIT BOARDS

% INTEGRATED CIRCUITS

HOURS:

Monday - Friday 8:30-6:00
Saturday 8:30-5:00

* ok k ok ok ok ok ok ok

We Buy Surplus
Electronic Parts —
FAX your list.
www.skycraftsurplus.com
FAX 407/647-4831
PH 407/628-5634
P.0. BOX 536186
ORLANDO, FLA. 32853-6186

Write In 47 on Reader Service Card.

' PCB Milling
3/

CIRCUIT BOARDS. Low-cost, preci-
sion-made PC boards from your CAD pro-
gram files (no photoplots required). Single
and double-sided with contour routing. Ideal
for RF/analog/digital prototypes. Full details
at http//www.pcbmilling.com E-Mail: feed
back@pcbmilling.com FAX: 703-818-0071.

TEST EQUIPMENT kits. If you liked
Heathkit, you will love Technology Systems, 4
Prospect Pl Torrington, CT 06790.

200+ ELECTRONIC PROJECTS. Secure
WEB ordering www.matcopublish
ing.com/plans|.htm or send $! (refundable)
for catalog. MATCQO-5A, POB 509, Roseville,
MI 48066-0509.

CRYSTAL SETS. Parts, rlans. books, kits.
Largest source in the world. Catalog $2. B.
'3|'3L‘IJ2I2(‘E, PO Box 222288, Hollywood, FL

QUICKBUILD PROTOBOARDS. PIC
instrumentation chips, new faster POCKET
TESTBENCH (see ad in test equipment sec-
tion). Oricom Technologies, 303-449-6428.
www.sni.net/~oricom

SMART CARD applications CD-ROM
$50. Blank smart cards $20 or 8/$100. Tony
419-385-3100.

MANUALS —
SCHEMATICS WANTED

MISCELLANEOUS
ELECTRONICS FOR

SALE

PC CABLES: http://www.pccables.com
connectors, R$232, IDC, SVHS, ribbon cable,
DB9, DBIS, loopback, null modem, jumpers,
SCSI, screws, rails. Secure online catalog,
ordering, browsing. 954-418-0817,

STEPPER DRIVER: Bipolar constant
current type, $80 quantity of one, 3.5 amp
40V, current reduction when idle, step, direc-
tion and enable inputs.
www.Brewingtons.com

PLANS — KITS —
SCHEMATICS

ELECTRIC POWER METER STOP-
PER MAKES METER RUN SLOW-
ER. STOP. OR EVEN REVERSE!
COMPLETE PLANS 510, PARTS
KIT $20, BOTH $23! SOLD FOR
EDUCATIONAL PURPOSES ONLY.
(VISA/MC/AMEX/COD) OPEN 24
HOURS! 352-326-3720 BRINKER
ENGINEERING LABS, USA. 614 E
HWY 50 #404, CLERMONT, FL
34711. E-MAIL: brinker@mailci
ty.com

CONSUMERTRONICS 120+ exciting
manuals: Electronics, computers, Internet,
phones, energy, radionics, financial (including
stocks), crime-fighting, security, survival, phe-
nomena, SPECIAL PROJECTS. Caulog
$3. PO Box 23097, Albuquerque, NM 87192.
www.tsc-global.com

IF YOU NEED NEW BATTERIES FOR YOUR ELECTRONIC EQUIPMENT
DON'T PITCH EM' - SEND THEM FOR REBUILDING ! - SAVE § §

CUNARD ASSOC. INC., 9343 US RT 220, 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 CAN'T BE FOUND. ( OR AFFORDED )
WE PROVIDE QUICK SERVICE. / EXTENDED LIFE FOR OLDER EQUIPMENT
WE OFFER FREE QUOTES. / FREE RETURN IF QUOTE IS REFUSED.
WE PROPERLY DISPOSE OF YOUR OLD CELLS BY RECYCLING,

WE GIVE YOU A 12 MONTH WARRANTY.

WE WILL BE HERE WHEN YOU NEED US [ EST. 1888
WESAVE YOU ™ MONEY " §35§

* NO JOB IS TOO LARGE OR TOO SMALL ...... VOLUME DISCOUNTS AVAILABLE

GENERAL ELECTRIC UNIDEN RADIO SHACK
19A704850P(1200mAH) §34.95 APX650 1050 HTX Packs $29.95
19A704950P(1800mAH) $39.95 100010101070 $34.95 New 8.4V paek & chgr
PL19D429763(T77)G1/3 $37.95 11001200 Series §$ 36,95 1500mAh nimh $34.95
19A705293P 344A4506P §34.05 BP205 650mAh § 19.95 KENWOOD

BP200 1500mAh $24.95 PB2/KNB3  $20.95
MAXON SA-11551160 $39.95 5oys) 1500mAh $22.95 PB21/21H  $14.95
TAD 1450 1510 1520  $21.98 cOM PR25H/26 $24.05
MOTOROLA BP2/BP3/BP22 $18.95 CORDLESS DRILLS
P200 HTE0O MT1000 BP5/BP23/24 $2495 Anybrand 7.2V $ 1895
NTN 4585 4824 5414 $37.95 pgp7,CM7/BP8 $3295 Anybrand 9.6V $29.95
NTN 5447 5521 5545 $37.95 PpP180/CM79 $34.95 Any brand 12.0V § 32.95
NLN 5860 NTN 4327 $39.95 S eal
MIDLAND FNB3 4121418 $32.95 AnyBrand 18.0V$4595

70-B10 B16 B19 B21 $3995 pENpig2q 26273853295  COMPUTER PACKS
B25B26B32B36B60 $3995 FNB1011172535$23.95 Send battery for quote.

52995

Any brand 14.4V § 37.95

FOR INFORMATION ABOUT YOUR REQUIREMENTS CONTACT US:
PHONE OR FAX : (814) 623-7000 E-MAIL TO: PRIMECELL @ AOL.COM
SEND YOUR PACKS FOR FREE QUOTATION VIA UPS, RPS OR US MAIL
VISIT OUR WEB SITE htip:/members.acl.com/primeceli/primecell.htm

MANY OTHERS AVAILABLE - WRITE OR CALL "
FREE CATALOG m
ADD $ 450 SHIPPING & HANDLING PER ORDER

Write In 48 on Reader Service Card.

Mastar Card

BATTERY REBUILD SERVICE

JUMP START
YOUR USB
DESIGNS

Take the pain out of designing
for USB. Jan Axelson's USB
Complete has the answers to
your questions:

v Can my project use a USB
interface?

v Which peripheral controller
chip should my design use?

v How do | access USB
peripherals from Visual
Basic applications?

v What embedded code does
my peripheral need in order
to communicate with PCs?

v Can my design use bus
power or will it need its own
supply?

v And much more!

Free! USB firmware, application code, &
links fo developer tools and Info at

www.lvr.com

$49.95. 496 pages ISBN 0-9650819-3-1
Includes CD-ROM Published by Lakeview Research

Avallable at bookstores everywhere
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Lowest Dealer Price Available

‘SK-ISD’ Debugger+Programmer

5+ 10+ 20+

Refurb. Panasonic 145 $45 $40 $35

Qualified by and inhouse tool for Now Regal w/Remote $38 $35 $30
Scenix Semiconductor Supporting he 80:5835 86 Ch%nhnel I ﬁo $28 $25

ak Sigma 99 Channe 5 $40 $35

'B"uﬁflsnte;“mg‘:;"‘?"?;' for SX18/20/28/48/52 100 mhz SX 75 Channel Converter $18 $18 $18
. Eill speod smlation Zenith ST1600 w/Remote $75 $70 $65
Real-time in-system code execution and breakpoint Panasonic Converters Model-175 $65 $55 $45

Frequency synthesizer from 25khz to 75mhz / 120mhz*
External oscillator support to 90 mhz / 100mhz* e
Source level debugging for SASM, SXC and more -
Selectable internal frequencies $ 2 9 5
External break and clock inputs

Conditional animation break and Software animation trace

IDE runs under Win 95/98/2000/NT4 via parallel port

Comes with SASM Assembler, SXDEMO board, SX28AC

device and 18-pin, 28-pin SDIP headers

(550MHz)
Call us today to satisfy all your cable equipment needs!

SAM’S ELECTRONICS
1-405-631-1856

All Cable Equipment is unmodified.

Six month’s warranty on this model only

*8XI8D......... $295 (synthesize to 75mhz, external
OSC support to 90-95mhz)
* 8X-1SD100 ... $350 (synthesize to 120mhz, external |

OSC support to above 100mhz) [

L

MISCELLANEOUS

ELECTRONICS

WANTED

Also Available...

PGM2000 Gang Programmer

« Stand alone 8 gang programmer

« Parallel Port Interface for on-line operation

« Different 8-socket DIP, SOIC, SSOP, TQFP,
PQFP adapters for all SX18/20/28/48/52

« Adjustable programming voltages in 0.1V

= Codes and fuse reside securely in EEPROM
of Master Control Unit

o Comes with Win 95/98/2000/NT4 software

« Also supports other processors via different
B-socket adapter modules

« Starts at $900 with one 8-up DIP adapter

www.adv-transdata.com

PGM-SX Programmer

« Parallel Port Interface

o 40-pin ZIF socket to carry device to
be programed or program in-circuit

« Win 95/98/2000/NT4 software

« Comes with SASM assembler

« Optional SOIC, SSOP, TQFP and
PQFP programming sockets

» PGM-SX $149, SMT adapters $120

Ahvunced Transd AtA
14330 Midway, #128, Dallas, Texas
Tel 972.980.2667 Fax 972.980.2937
Email: atc1 @ix.netcom.com

Write in 49 on Reader Service Card.

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 $4501A 100MHZ DIGITIZING SCOPE $13000
HP 4201 D 30MHZ. DIGITIZING SCOPE $1000.00
HP 34201 A 300MHZ DIGITIZING SCOPE $100000
HP 34200A SOMHZ SCOPE/WAVEFORM ANALYZER  §700.00
HPF 2312A 13MHZ FUNCTION GENERATOR §250.00
HP S370A 100MHZ UT.| COUNTER 0000
HP 3586C" LEVEL METER §750.00
HP £36A POWER METER W/O SENSORACABLE $500.00
HP £350B SWEEP OSCILLATOR MAINFRAME 5200000
HP 3437A 3 SDIGIT SYSTEM VOLT METER 525000
1P 24554 DIGITAL MULTIMETER $25000
HP M%A DIGITAL MULTIMETER $400.00
HP 3336C SYNTHESIZERLEVEL GENERATOR $800.00
HP 3325A SYNTHESIZER/FUNCTION GENERATOR 5100000
HP 5335A 200MHZ COUNTER $600.00
HP B165A PROGRAMMABLE SIGNAL SOURCE §110000

HP BSSER181 1 00K-1 S00MHZ SPECTRUM ANALYZER $1000.00
HP 8559B/183 10MHZ-21GHZ SPECTRUM ANALYZER. §3000.00

HP [740A 190MHZ OSCILLOSCOPE §250.00
HP 6034A 60VDC-10A POWER SUPPLT $75000
HP 62698 40VDC-S0A POWER SUPPLY $800.00
HP 65534 40VDC-12 A POWER SUPPLY OPTJOI  $1200.00
HP 66324 20VDC-3A POWER SLPPLY $500.00
HP 66434 4SVDC-43A POWER SUPPLY OPT J03 $75000

HP 49354 TRANS IMPAIRMENT TEST SET $900.00

HP 5006A SIGNITURE ANALYZER §150.00
HP B6602B |MHEZ-1300MHZ RF PLUG $400.00
EIP $75 MICROWAVE COUNTER $1500.00
FLUKE 95 50MHZ SCOPEMETER $550.00
LECROY 7200 400MHZ O-SCOPE $1000.00
TEK 475 0MHZ O-SCOPE 5500.00
TEK 465 100MHZ O-S00PE $400.00
TEK 6P IKHZ-1 BGHZ SPECANALYZER  $3500.00
TEK 1240 LOGIC ANALYZER $750.00
TEK TDS320 100MHZ DIGITAL O-SCOPE §1400.00
TEK 11401A SO0MHZ PROGO-SCOPEFRAME  $750.00
TEK 7854 400MHZ OSCILLOSCOPE FRAME  $500.00
TEK 7904 400MHZ OSCILLOSCOPE FRAME  5250.00
TEK 7A26 200MHZ VERTICAL PLUG 500
TEK 7A24 400MHZ VERTICAL PLUG $150.00
TEK 7B30 400MHZ TIME BASE §75.00
TEK 7B92A S00MHZ DUAL TIME BASE $125.00
TEK 7512 SAMPLING PLUG $250.00

TEK 7L14 10KHZ-1 BGHZ SPEC. ANALYZER  $1000.00
TEK AMS03 CURRENT PROBE AMPLIFER §25000
WAVETEK 145 20MHZ PULSE/FUNCTION GEN. $400.00
WAVETEK 1824 4MHZ FUNCTION GEN. $150.00
WAVETEK 955 75-12.4GHZ MICROSOURCE  §1100.00

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 71.75% sales tax.
Visa/MC/Disc/Amex OK. H.T. Orr
Computer Supplies, 249 Juanita Way,
Placentia, CA 92670. 714-528-9822, 1-800-
377-2023, FAX 714-993-6216.

HIGH QUALITY TOOLS AND
STAINLESS STEEL HARDWARE.
European and American screw-
drivers, nutdrivers, pliers, hex-
keys, balldrivers, and more!
Wiha, Bondhus, and Knipex.
Stainless cap screws, machine
screws, nuts, washers, U-

and eyes. Free catalog. Robert
Mink Import-Export, Box 6437V,
Fair Haven, Nj 07704. Telephone
or fax 732-758-8388. E-Mail:
wltv@compuserve.com

ANAHEIM WIRE PRODUCTS. DIS-
TRIBUTOR OF ELECTRICAL WIRE
AND CABLE since 1973. ltems available
from our stock: Hook up wire, Automotive
primary wire, GXL, SXL, Plenum cable, Teflon
wire, Multi-conductor cable, Irradiated PVC,
SO-CORD, Mil-Spec wire, Building wire,
Welding cable, Battery cable, Telephone wire,
Shrink tubing, Cable ties, Connectors. Wire
cut & strip to specs. If interested, please call
1-800-626-7540, FAX: 714-563-8309.
Visa/MC/Amex. SEE US ON THE INTER-
NET: httpd//www.anaheimwire.com OR E-
Mail: info@anaheimwire.com

NUCLEAR ELECTRONICS (NIM,
CAMAC), PMTs, optics, high vacuum, and
high voltage components and equipment.
Guaranteed quality at reasonable cost. O
Technologies, Box 703, La Madera, NM
87539, Ph: 505-583-2482, Fax: 505-583-9190,
E-Mail: oetech@newmexico.com htep://
www.oetech.com

HARD-TO-find parts: for big screens and
all TVs. TV, VCR, microwave diagrams and
manuals. Phonograph needles. VCR RFs §5.
912-272-6561. Scarborough TV, 1422 Old
River Road, East Dublin, GA 31027.

FREE FLYER on DBS, cable TV, phones,
credit cards, schematics, health items. Bill 1-
800-879-9657.

HIGHEST PRICES PAID: | will pay the
following prices for Western Electric wbes:
21 1A/D/E new $300, used $175; 212A/D/E
new $750, used $275; 274A/B (engraved
base) new $250, used $200; 300B (engraved
base) used $550; 422A new $50, used $25;
437A new $50, used $25; and many more.
Also buying Western Electric, and other
audio tube and equipment literature. Call or
send us your list. Toll free tel/fax: 1-888-715-
8823. Don Singerhouse/Singerhouse Sound,
LLC, PO Box 321, New Richmond, WI
54017. E-Mail: singtube@frontiernet.net

ATTENTION: SINGERHOUSE Sound
will be buying Western Electric, and many
other audio tubes at Dayton Hamvention
this year.We will be located in the outdoor
flea market, space #3668. If you would like a
complete want list, or have any questions,
please call Don Singerhouse, toll free telffax:
1-888-715-8823 or E-Mail: singtube@front
iernet.net Singerhouse Sound, PO Box 321,
New Richmond, VW1 54017. See you there!

WESTERN ELECTRIC wanted: 1920s-
1960s. Amplifiers, mixers, pre-amps, speak-
ers, tubes, etc. FREE OFFER 1-800-251-5454.

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.

WANTED: TUBES, radios, transmitters,
receivers, gyros, bearings, connectors, relays,
lamps, synchros. Hyness Company, 7098
Delair Road, Monroe Twp., N] 0883 1. Phone:
609-395-1116, FAX 609-395-1117.

WANTED: EXCESS ELECTRONIC
COMPONENTS, BOARD-LEVEL
COMPONENTS; MILITARY COM-
PONENTS; ICs, MEMORY, TRAN-
SISTORS, DIODES, CAPS, RELAYS,
ETC. CALL LPS 562-439-2453
FAX 562-439-0453.

CASH PAID FOR ICs. Military or com-
mercial integrated circuits, transistors,
diodes, any semiconductors. ELECTRON-
IC SURPLUS, INC., 5363 Broadway,
Cleveland, OH 44127. 216-441-8500 or fax
216-441-8503, since 1946. www.electronic
surplus.com
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WANTED: AVIONICS test equipment,
IFR, 600A, 401L, others, Collins, King, Sperry,
North Atlantic, Litton INUs LTN series, rate
and tilt ables, air data test sets, 941-625-
3222 P 941-625-0494 F  E-Mail:
avionics@afcon.net

WANTED: MILITARY capacitors, resis-
tors, transistors, diodes, ICs, semis, etc.
Please fax/E-Mail excess lists & RFQs BI8-
769-1002 fax 818-769-1084.
electmatind@earthlink.net & hep:/fwww.
militarycomponents.com

WANTED: UNITEK WELDING EQUIP-
MENT. Buying power supplies, welding heads,
etc. Call 608-831-3443.

WANTED: BALANCING machines &
vibration analyzing equipment manufactured
by the following: Spectral Dynamics,
Hofmann, Bentley Nevada, Schenck, IRD
Mechanalysis, Gishott. Contact Mike Park at
E.T. Balancing, 12823 Athens Way, Los
Angeles, CA 90061.310-538-9738, FAX:310-
538-8273.

WANTED: 15,000+ 6-12 VDC dual
shaft motors. 1280-2880 RPM. 1/8" dia.
shafts. Size 1-3/8" dia. x 4-1/8" overall length
or comparable motors. The Flashing Duck,
c/o CH Sullivan Hll, PO Box 395, Covington,
TN 38019. 901-476-2822.

OLD POCKET CALCULATORS
WANTED: 1970s, LED, all makes, models.
Cash paid! Erik 914-738-9422 or
floete@aol.com

BBS & ONLINE

SERVICES

WANTED: MILITARY capacitors, resis-
tors, transistors, diodes, ICs, semi’s, etc.
Please fax/E-Mail excess lists & RFQs BI18-
769-1002 fax B18-769-1084.
electmatind@earthlink.net & hrep:/iwww.
militarycomponents.com

BUSINESS

OPPORTUNITIES

WANTED: MILITARY capacitors, resis-
tors, transistors, diodes, ICs, semi’s, etc.
Please fax/E-Mail excess lists & RFQs 818-
769-1002 fax 818-769-1084.
electmatind@earthlink.net & hetp:/fwww.
militarycomponents.com

xw’

COUNTER-SURVEILLANCE=$250
HR! Electronic eavesdropping is unbeliev-
ably widespread! Are you sure you're safe!
Learn how others (without prior experi-
ence) earn $250 HR in the fascinating field
of COUNTER-SURVEILLANCE! For FREE
catalog call: 1-800-732-5000.

REPAIRS — SERVICES

PC BOARD ASSEMBLY. Thru hole
only. Small or large quantities OK. Call
Network Sales. 616-683-0500.

PRINTED CIRCUIT design by profes-
sional with 30+ years: conventional, multilay-
er, downhole, fine line. Prototype and pro-
duction fabrication. Reverse engineer exist-
ing 2-layer board. Toll free B877-236-
3223. www.circuit-applied-tech.com

WE REPAIR and refurbish CBTV convert-
ers, all models, reasonal, 6-month warranty.
Also sale converter parts and remote. 405-
692-4982.

(E)EPROM PROGRAMMING done
quickly and economically. One day turn
around typical. Simple copy $3 per device.
Also prototyping, design, and consulting ser-
vices available. Call or send SASE to: Luzer
Electronics, 4023 North
Bagberry. Wichita, KS 67126.
316-687-2127, FAX 316-687-
3103.

WELD ALUMINUM WITH
PROPANE! EZ, INEXPENSIVE, STRONG.
DETAILS: WEEKS, 36 CAROLINA ST, TAY-
LORS, SC 29687. |-B00-547-WELD({9353)
FAX B64-244-6349. hup:/iwww.durafix.com

CIRCUIT BOARDS for projects, proto-
types, short runs. From your artwork. Low
rates. Atlas Circuits 704-735-3943.

CABLE PARTS, COMPUTER CONNEC-
TORS, CALL FOR LOW PRICES.WE NOW
ACCEPT CONVERTER REPAIRS FROM
ZENITH TO CFT. | FULL YEAR WARRAN-
TY.405-631-5153.

WANTED: MILITARY capacitors, resis-
tors, transistors, diodes, ICs, semi’s, etc.
Please fax/E-Mail excess lists & RFQs BI18-
769-1002 fax 818-769-1084.
electmatind@earthlink.-net & heep:/iwww.
militarycomponents.com

MAGICIAN IS available to solve your RF
problem. Invest in your RF future, learn the
practical side of RF circuit design in my labo-
ratory. | will teach you how-to-do it with up-
to-date components. Minaret Radio, John
Horvath ph: 909-943-3676.

CABLE CONVERTER REPAIR:
Quality repair service for all name brands. If
you're tired of the runaround you're getting °
from the company 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 BI5-
245-3735 or E-Mail: HIGHENGI@
AOL.COM ask for George.

WE REPAIR AND REFURBISH ALL
MAKES AND MODELS OF CONVERTER
BOXES. CALL OUR OFFICE STAFF FOR
DETAILED INFORMATION FOR SERVICES
AND FOR “RAW” CONVERTERS, REMOTE
HAND UNITS. CALL 405-634-1535.

www.pcbatlas.com
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| Tiny Vibrating Motor | |“Ear Bud” Stereo Earphones]

QUALITY Parts
FAST Shipping

DISCOUNT
Pricing

e |
For E-MA4 IL Fbr A
r
ee 96 Page

Outside th
e Uu.s.a,
Send $3.9¢ Postage,

Heatsink

Low voltage, low current miniature =
vibrating motor. Operates on 4
1.5 Vdc @ 62 mA. Tiny molor with
offset weighted shaft is used in cell
phones and pagers for vibraling . T
alert signal. Remove the weight and ™~
they're great for many model and robotics
applications. A removable black rubber boot
surrounds the molor and provides a flal
mounting surface. Without the rubber boot
they are 0.24" dia. x 0.6" long. Shaft adds
extra 0.21" to the averall length. 1.5" leads
with miniature 2 pin connector.

-

CAT S DCN-1 aee $17.50

$2%(#:

100 for $125.00

|  Multi-Media Rack

Desktop flip
rack keeps
all of your

important

media in one
place. CD's
3.5" floppies

and ZIP discs all can
be stored in the same rack.
Outer rails hold 16 CD/CD ROMs
Inner rails hold 20 3.5" lloppy discs, or 3 ZIP
discs and two M.O. discs. Individually boxed.

CAT# CDB-18M $ 50

| Digital On-Timer

Digital timer from Mr. Coffee™.
Small modular design, no (K
brand name or logo. Ideal
for use in any product that
needs lo be lumed on
automatically at a specific
time. Operates on 120 Vac.
Switch loads ups to 10 amps.
Can be switched manually. White plastic
face, 2.48" X 1.77", with four digit LED
clock. Overall size: 2.48" X 2.17" X 1.88"
deep behind face. 0.25" qc terminals.
Easy lo connect and operate. Includes

instruction shest $ SQQ

CAT# MCT-3 Sah

ORDER TOLL FREE

Shop ON-LINE www.allelectronics.com

MAIL ORDERS TO:

ALL ELECTRONICS CORP. |
P.O. BOX 567 * VAN NUYS, CA 91408-0567

NO MINIMUM ORDER = All Orders Can Be Charged to Visa, Mastercard, American Express or Discover « Checks and Money Orders Accepted by Mail
Orders Delivered in the State of California must include California State Sales Tax » NO C.0.D » Shipping and Handling $5.00 for the 48 Continental United
States - ALL OTHERS including Alaska, Hawail, PA. and Canada Must Pay Full Shipping » Quantities Limited « Prices Subject to change without notice-

Miniature “in-ear” earphones

for use with most portable q
CD, radio and tape players.

3.5 mm stereo phone plug. ~

4.53" X 2.3" X 1.44". High-capacity black
anodized aluminum heatsink.
4.2" x 2" mounting centers,

Weight: 0.54 Ibs. 2

32 ohm impedance. CAT # HS-65
Large Quantity Available 75
CAT # HP-6 $ leach
8 5 ¢ 10 for $7.50 : ;
each | 100 for $50.00 | || _lonizer |
Seawise Industrial Lid. Model # SW750
| Laser Level | | oot 120 vac \ ;

Accurate and easy to use for short and long
distance leveling. Center the bubble, and any-
thing thal intersects the beam is at exactly the
same height. Use it to match heights in large
rooms or across buildings. Set and align electri-
cal and plumbing fixtures, cabinets and shelves.
Rugged, black anodized aluminum housing with
pocket clip. Locking push button swilch to pre-

vent unintended actuation,

Includes two AAA batteries. $1 %:h

CAT # LL-1

| 22 uF 450 vde |

& 25

0.63" diameter X 1.6" long axial each

electrolylic capagcitor. 10 for $10.00

CAT# 22/450VA 100 for $80.00
16 Character X 2 Line LCD

with Backlight

Daewoo # 16216L-5-VSO [§

5 x 7 dot format. g
2.56" x 0.54" viewing area. [| S
3.15" x 1.41" module size. |
LED backlight. Includes
hook-up/spec sheet,

catsLcpss g 750

each

1-800-826-5432

[ FAX (B18)781-2653 « INFO (818) 904-0524
E-MAIL allcorp@allcorp.com

QOulput: 7.5 KV 60 Hz |
The main component in a i i
household ionization unit ~ =
22" x 1" x 0.86" thick with a
mounting lab thal extends

0.75" from the unit. UL, recognized.

CAT # SW-750
50
$&cach

| Blue & White Ultrabrights |

BLUE / water clear 1200 med

45 degrae viewing angle. —D
$375 CAT # LED-58
each

__1 0 for $30.00

WHITE / water clear 1100 med

CAT # LED-48
sS4,
Motorized Potentiometer

Dual 10K Linear Taper

Alps Electric # 726T-10KBX2
Dual 10K linear pot powered /
by a small reversible 6 Vdc Y /)
gearhead motor. Pot and
motor assembly are 1" square x
1.7" long excluding shaft and
bushing. 6 mm flatted shatt is
0.5" long. 9mm threaded bushing. PC pins and
mounting tabs for pc board mounting.

400 CAT # MPOT-10K
S$qcn

10 for $35.00
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e
CALL OR WRITE
CALL TOLL FREE FOR OUR
(800) 292-7711 FREE
Orders Only

2 _ 64 PAGE CATALOG!
Se Habla Espariol ~ Secure On-line Ordering @ cs-sales.com  (800) 445-3201

| CCTV Cameras |

Cameras have 420 lines (380 color) of resolution, 0.08 Lux, 3.6mm/F2 80° field

Digital Multimeters

Model M-1740  Elenco wmodel LCR-1810 Fluke 871l of view. Power roquirement js 12VDC @ 100mA (order SC-1).
- . S s MONOCHROME CAMERAS COLOR CAMERAS
539.% | 3 *319 —-
. 8 000 $99 95 $75, R (ST
. i i

11 Functiona: A | Features high perform-
+ Freg. to 20MHz + Capachance . 1pF 10 20,F ance AC/DC voltage
« Cap. to 20uF « Inductance 1H ko 20H and current measure- b <

-t

4

* AC/DC Voltage
= AC/DC Currant

* Resistance .01(} to 2000M(}
« Temperature -20°C o 750°C

ment, frequency, duty

cycle, resistance, con- 8C-12 - 35mm Lens (1.25"x1.25") 69 SC-20 Pin Lens

. . = DG Volts 0 - 20V Guctance, and capaci. | SC-1®PinLene (125125 e SC-213.emm Lans
« Diode Tost » Frequancy up 1o 15MHz y - 380 Lines 1.25" x 1.25"
< Transistor Tost * Diode/Audible Continuity tance measurement. Add $10 for lons + Ada $10for audio Pl T o Included
* Moats UL-1244 safety specs, Tost 109
Model M-2760 - $24.05 * Signal Output Funation 8" Add $10 for case
(9 functions) * /2 Digh Diplay SC2- £ catlowin comectos. 187 01l for complete catalog.
Discounts
| Test Equipment e Soldering Station
E"::":"bi‘lm‘: F““::'::yi:""‘:;:?’ Elenco Handheld | B&K Frequency Counter Weller Low Cost s:;:;'::‘gvtg"‘m
] Model GIF-Boaa Universal Counter Model BK-1875 i :
' 1MHz - 2.8GHz g 50Hz-2.8GHz ariable power control pro-
32 29 95 | - Model F-2800 Ihenatilsy ,m] 3 Channels duces 5-40 watts.
5 goNves : e $ + Ideal for hobbyists, DiYers
i - $99 R ] 1 89 and students.
This sweep function generator with counter is an instrumant :y' - fi - Complglg with 40W iron.

capable of generating square, triangle, and sine waveforms, and

TTL, CMOS pulse over a frequency rangs from 0.2Hz to 2MHz. : s_’:'::::;’:owm 83 4 95

10 Function 1.3GHz Universal Counter — ;':'l’*f.f..m i % - <6mV @ 300MHz =

Elenco Model F-1300 . ctav@umona | | « <7mV @ 1GHz
ey o 13000 st $D Q) 95 e | T Sewesws || Elenco Oscilloscopes |
« Pariod - Can read 60Hz to 60.000000 F=1/T a F Dust Co d 2 Probe:
* Tolalize - Counts to 100,600,850 Foatures 10 digit display, 18 seg- ree bu ver an robes I
; :: [;::m"“ i ;:""'h“"" RF signal strength bar- | (Jltra  sensitive synchronous
+ Max/Mlin/AVG with Time Includes antenna, NiCad battary, detector' bargraph and RF
+ Stop-wateh set 2 sec. to 100 hra and AC adapter. strength.
+ Math Functions -
» Timer - 2 soc. to 90 days Elenco Quad Power Supply |  B&K Video Monitor Tester
+ Pulse Width - 0.1ms to 80868 6ms Model XP-581 Model 1275
20MHz Sweep / Function Generator - . 51 69

with Frequency Counter Model 4040

ranir

\\5\\“\"\\\\\1"\ &
Gk harra ki

= 0.2Hz to 20MHz test PC and Mac moni-
= AM & FM modulation :.ﬂ_-‘ R:‘mc’::*wligm 5-1325 25MHz Dual Trace $a28
= Bi (o] i I — = S§-1330 25MHz Delayed Swi $439
- Extomal Froquency counier 1o S0NHE i e ssrvice. bench. Small $1340  4oMMz  DusiTrace $475
* Linear and Log swoep s fu“::: l';:s“"" '::G‘ 5-1345 40MHz Delayed Sweep $580
44 5 4.DC voltages: 585 s el S1360  60MHz  Delayed Sweep $749
21.5MHz Model 4070 $1295 3 fved: +5V @ 3A oo/ 5-1390 100MHz  Delayed Sweep $095
$325 HE 1A bars and raster pattemns
10MHz Model 4017 3 In green, blue, red,
Sz Model 4011 so55 CIESTEERN | vewse:  25-3000 24 Hleck and white, DIGITAL SCOPE SUPER SPECIALS
DS-203 20MHz/10Ms/s Analog/Digital $805
DS-303 40MHz/20Ms/s Analog/Digital $895
| Tekk Hadlos | , Pc Hepalr = I DS-603 60MHz/20Ma/s Analog/Digital $1296
" Y A+ Certification Introduction to PC Repair | I
Pro-Sport FRS Two-Way Radio | ¢/ citienion., Self-Study Course™ Elenco Educational Kits
Model PRO-SPORT+ e T $379 MadelMEPH & Model AR-2N6K Model AM-780K
Talk up to Avallable @ No nokss COURSE CONTENTS 1 79 2 Moter / 8 Moter X =
icense b 1o Compters Introduction o Windows 3.1 Amat Radio Kit
2miest | |gie 8 Black roauro ll EE e [t A L
Wcots & Mok g de oo g Infroduction 1o MB-DOS Introduction to the intemet 834 o5
* 1/2 Watt Output, 14 Channels. W o8 Besk T Drodian fou wih O shsent e s aches wwy =
* TX & RX LED/LCD Indicators. Inckxdes 8 he ticel ekl inowiecge wed e, | SToed e a8 PG Pape Tochcen, Kon o o g Model AK-700
» Large LCD Display. o e P o | st 7 Pulse/Tone
« 38 Privacy (CTCSS) Tones. Elenco Techniclan Tool Kit g 49.°% T
*Removeable Antenna. Model TK-1500 Ll e s-l 5_95
*Water Resistant.
-500mW Output. 09 each = ‘fﬂ‘;'zg'rs ’lDM”ﬂ ; Model M-1006K W Model XK-160
or ntained in a large flexi- Digital Multimeter Kit Digital / Analog
«Palm Sized E 9
7 $ ble tool case with a han- R IV IRE- Tralner
4 : A
PRO SPORT Model 1 25 die ideal for everyone on oo T $19.% ~ sgg.%
$109.95 set of 2 Setof 2 the go. ;:r;b:.r'w . . -

Guaranteed Lowest Prices  C&S SALES, 15 DAY MONEY BACK GUARANTEE

UPS SHIPPING: 48 STATES 5%

OTHERS CALL FOR DETAILS 150 W. CARPENTER AVENUE n 2 YEAR FACTOHY WARRANTY

WHEELING, IL 60090
FAX: (847) 541-9904 (847) 541-0710

SEE US ON THE WEB http://www.cs-sales.com
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can't believe it's spring already
and | still don't have my robotics
shop unpacked here at the new
Robot Ranch. | mean, good
grief, man, there's robots to be
built, transistors to be fried, and
neighbors to be mystified.

| do have my tool boxes and
office stuff unpacked (that you are
reading this column is witness to
that), but all my test gear and
development tools — oscilloscope,
signal generator, breadboards,
power supplies, device program-
mers, 12C monitor — are still in
boxes. These boxes are underneath
other boxes which, in turn, can't be
unpacked until we get shelves up,
but the shelves can't be put up
because the power tools are also
still packed, and, guess what,
there's no room to unpack those
tools without swimming in packing
peanuts.

Gradually, Shoshana and | are
finding space to put the domestic
necessities and, as we do, the
boxes on top of boxes slowly disap-
pear. It's remarkably like an archeo-
logical dig, except the artifacts get
higher tech the lower we excavate,
and we do have an inventory of
what's in the lower layers — we just
can't get to them, yet.

Then, too, there are mysteries
we haven't solved yet, such as
where the heck my stapler is and
exactly where Igor (my 386 PC) has
got to. The stapler | can live with-
out for a while longer, but Igor has
me worried. Maybe Igor accidental-
ly got sold at our moving sale, or
maybe he's stuck in a lower layer in
an un-inventoried box ... | just don't
know. The romantic in me fancies
that maybe Igor just slipped away
in the night once | undid his chains.
Whatever has become of him, it
just won't be the same using
Shoshana's laptop to perform his
duties.

As if to counterbalance the dis-
appearance of Igor and my stapler,
| can't seem to turn around without
tripping over some component or
another of Spanky, my Linux sys-
tem. Spanky (the name comes
from the way | refer to working
with Linux: Spanking the Penguin)
is the main exception to the high-
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tech-on-the-bottom rule around
here, though it does me no good
because there's no room to set up ZMI ENG'NEEH'NG
another computer, not one with a
194nch monitor. In fact, Spanky is PAGER CODE RF GENERATOR: A
actively impeding the unpacking PORTABLE Pager Tester that can test
process; the monitor is big enough, any POCSAG pager in the 930 MHz

but the box it comes in is mon-
strous. Makes me entertain
thoughts of selling all my worldly
possessions and finding out if it
really is possible to sail to Fiji and
make everything you need with
nothing but a Leatherman tool and
the right attitude.

Left to My Own Devices

Shoshana brings me sharply
back to reality, though, when she
points out that we still need a few
more years worth of Huggies dia-
pers (try whittling some of those
from a coconut husk some time).

| may still buy the Leatherman
tool; I've been hoping for years to
receive one as a Hannukah present,
but for some reason all | ever get
are things like socks and ties. The
idea of a tool that can do practical-

Active Output Drivers
Source1 Sink2
Sink1

TABLE

Source2 1

|

L

L Source1 Source2
H Sourcel Source2
H

H

Sink2

band, FLEX upgrade pending. Good
for testing PDR receivers in the field
or a quick test for customer pagers in
small shops that are not ready to
spend big bucks on more expensive
test equipment. For more information
please go to http:/www.zmieng.com

Price: $1,399.00
CODE SYNTHESIZER SPECIFICATION
1. Direct frequency entry, Starting at 929.0125 Ending at 931.9875, for 80
channels. 25 KHz channel spacing. Power out unleveled 2-5 mW into 50
ohms.

2. Direct CAP code entry of the 7 digit numeric address, send any numeric
or alphanumeric message, up to 16 charactors.

3.The POCSAG baud rate: 512, 1200, 2400 can be selected.

4. Single or continuous transmit select, this will send the message out once,
or continuous for testing and troubleshooting receivers and Pagers or PDRs.
Also send out Preamble only, once or continuous.

5. Battery operation, or wall adapter for in-house operation,

ZMI ENGINEERING
Phone (661) 254-1993 * E-mail zmi@zmieng.com

25023 Peachland Ave #150 » Newhall, CA 91321-2519
http://www.zmieng.com
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ly everything intrigues me, and, to
get back on the topic of robotics, |
think it would be way cool to
design a robot that could be built

with nothing but a Leatherman tool
and, say, scrap floppy drives and
tuna cans ...

Ah, spring is indeed a time for

daydreaming.

Fortunately, | have done more
than daydream this month. | have
in front of me some Robot Builder

d mrg
- stand-

ADC Virtual Instruments turn your PC or laptop | ENVIROMON - temperature (thermistor),
into a sophisticated storage scope AND spectrum | humidity & light sensors, door pesition, etc. [scope and DVM
analyzer AND multimeter. Display simultaneously | Record for 365/24 without a PC even if power Jalone or plugs into your PC
on large screen! 100MS/s B-bit or 1.2MS/s 12-bit or | fails. Monitor 30 sensors 400 yds away. With |for display, store-to-disk,
333kS/s versions. Great for schools, test depts, etc. | cables and easy software. Remote audio fprinting in color. Inputs to
Input to Excel! LabView/NT drivers included. alarm. Use TC-08 for most thermocouples. 100V, trigger, backlit LCD.
-~ = -
demo software. Sales only: 1-88

Stocked in NY gy Saelig Company: Virtual Instruments, I2C and embedded controllers, BlTlink 2-wire
networks, RS5232/422/485, frame grabbers, etc. See www.saelig.com for Product of the Month!
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Interface (ROBBI) Dual Motor Driver
boards | built several years ago.
These boards nicely illustrate the
device independence of the ROBBI
interface specification | talked
about last month.

One board uses four SPDT
relays and a couple power
MOSFETs to make two H-bridges,
and the other two both use decid-
edly more high-tech IC H-bridges —
the LMD18200 from National
Semiconductor and the L6203 from
SGS Thompson. As it turns out,
these two chips have quite similar
capabilities, and they are a good
place to begin exploring the topic
of integrated H-bridges.

The LMD18200

Looking at Figures 1 and 2,
National's chip seems tailor-made
for the ROBBI motor interface.
Actually, it's the other way around.
Back eight years ago in the Seattle
Robotics Society, when we were
going through the exercise of defin-
ing what signals belonged in the
ROBBI spec, | had just got my
hands on some samples of the
then-new IR8200, International
Rectifier's version of the
LMD18200. | kept its elegant inter-
face in mind as we defined the
motor driver signal set.

See, most H-bridge chips mere-
ly provide separate control pins for
each half of the H-bridge, in effect
treating it as two independent half
H-bridges or so-called “push-pull”
drivers.

This can be advantageous
when you want to control separate
single-ended devices (i.e., devices
that have one terminal tied either
to ground or B+ and the other ter-
minal tied to the push-pull driver
output). Each half H-bridge then
acts as an independent current
source or sink.

When you are driving a motor,
though, it just adds complexity,
since you need to be able to
manipulate both control pins in
order to optimally control a motor
in all four quadrants (four-quadrant
control is just a fancy way of saying
your H-bridge can accelerate or
decelerate the motor in either direc-
tion).

Moreover, Sign & Magnitude
(S&M) control requires different
manipulations of those control pins
than Locked Anti-Phase (LAP) con-
trol requires.

All of the solid-state H-bridge
circuits I've presented so far in this
series have used simple two-pin
control, not because that's the best
way to build an H-bridge, but
because it makes understanding
the H-bridge circuitry easier. The
LMD18200, however, provides the
extra interface circuitry that makes
controlling a motor easy.



Pumping Charge

The LMD18200 provides a
great deal more, too, to make the
robot-builder's life easier: it handles
6A peak current and 3A continuous
and supply voltages up to 55V. Its
switching elements have a low Rds
ON resistance of about 0.3 ohms
per switch — not as low as the
power MOSFET H-bridges I've
already presented, but respectable.

It uses an internal 300kHz
charge pump to provide a constant
high-side drive voltage, but it can
also use external bootstrap capaci-
tors. These are needed when you
switch the bridge at frequencies
higher than 1kHz because the on-
chip charge pump can provide only
enough current to give a high-side
drive voltage rise time of 20
microseconds.

External bootstrap capacitors
use the H-bridge switches them-
selves to generate a high-side valt-
age boost in exactly the same
manner as the bootstrapped H-
bridge | presented in my Jan. 2000
column.

To review, the bootstrap princi-
ple is, in essence, a charge pump
where a large value capacitance
provides enough energy to quickly
charge the gate capacitance of the
high-side switches, making much
higher H-bridge switching frequen-
cies possible.

The charge-pump action is
accomplished by the power switch-
ing elements themselves so that,
with 10 nF bootstrap capacitors
connected from the outputs to the
bootstrap pins of each high-side
switch, rise times less than 100 ns
are possible, allowing switching
frequendies up to 500kHz. Tired of
your PWM circuit whining? You
won't have that worry with these
babies.

The chip provides such niceties
as internal fast recovery protection
diodes (shown in Figure 1) and
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undervoltage lockout. Builders of
robots powered by less than 12V
won't like this nicety, but there it is.
It also provides short circuit protec-
tion, a thermal warning output pin
that trips at 145°C, and thermal
shutdown at 170°C.

It also includes logic to pro-
duce a "deadband” delay between
high-side and low-side switching
transitions, thus eliminating shoot-
through current — the current spike
that would otherwise occur during
the brief time when both upper
and lower switches were conduct-
ing as one shut off and the other
turned on.

One of the more intriguing fea-
tures of the chip is its current sense
output pin. The high-side switches
dedicate a small number of their
source gate cells to the current
sense function. Rather than sense
current by measuring the voltage
across a precision low-resistance

current shunt that carries the whole
H-bridge current, these current
sense cells siphon off a miniscule
amount of current directly from the
high-side switches.

This current is directly propor-
tional to the current flowing
through the high-side switches,
with a ratio of about 377pA:1A. All
it takes is a resistor from the cur-
rent sense output to ground to
turn the sense current into a volt-
age proportional to the motor cur-
rent.

The LMD18200 comes in an
11-pin package that looks some-
thing like a double-wide TO220.
The mounting tab is common with
the ground pin, so you can
heatsink to a grounded chassis with
no problem. The chip goes for less
than $20.00 through most distribu-
tors ($23.55 from Digi-Key). Here's
a hint: If you ever need to find
price and availability for a chip and

who carries it, try this website:
www.findchips.com.

The L6203

Figures 3 and 4 show what
SGS-Thomson's L6203 is all about.
The similarities with the LMD18200
are striking. The L6203 can handle
similar currents (5A peak, 4A
cruise), has an Rds ON of 0.3
ohms, has thermal shutdown and
shoot-through protection, and oper-
ates between 12V and 48V.

It also has an on-chip charge
pump and pins for optional exter-
nal bootstrap caps to improve high-
side switching speed, and it comes
in an 11-pin super-duper TO220
package (they call it the
*Multiwatt11" package).

Its maximum operating fre-
quency is 100kHz — 1/5 that
possible with the LMD18200 — but
this won't affect most motor drive

uper-

and control applications.

OS Systems

Microcontroller Design Made Simple

Small » 80C51 code compatible « 256 x 8 ram « 2K x 8 Battery backed stam with automatic power
switching « 128K x B Flash memory « Parallel or senally programmable « 32K x8 Fiash memory »
3 16 bit brmers = One 8 channel 10 bit A/D converter = Tweo 8 bit PWM outputs « One full

duplex UART = 18 Mhz speed » 3000 gates flash CPLD « (IC serial bus + JTAG bus *

54 configurable 1/ pins + RS232 driver on board « Yoltage regulator on board » Power-on reset
Program security = Very low development costs « Asembly, C , Basic programmable:

678 731-0730 hitp://www.ossystems.net
205 Morgan's Landing, Dunwoody, GA 30350

EMICRO..

mall-Low Power

The NEW UNI-MICRO series of modules provides a complete
ready to use single board computer on a 1.76" X 1.6" module
with large amount of non-volatile flash based memory.
Expanded capabilities, multiple serial busses, In-circuit
programming, including first time programming and a

very low power consumption of 58 mA, makes this series

of modules perfect for instrumentation, monitoring

ON SCREEN DISPLAY-CHARACTER OVERLAY BOARD

Need to display more text than your LCD module can handle? OSD-232 is the
solution! From any RS-232 serial source like a PC or Basic Stamp, display 28
columns by 11 rows of information éaos characters total) directly onto any
NTSC or optional PAL baseband (video in) television or VCR. OSD-232 can
overlay ||;no::ncu:hroargne telxt ogitc)) aérl: |ncon:1|ng video source or display colored text
on a self-generated colored background screen.

" v Intuitive Circuits, LLC

0SD-232 $99.00 Brinston = 48083
We accept Visa and Mastercard. (248) 524,1311’;5. mjmm&:‘hm

0SD-232 on board a radio conlrolled airplane

An OSD-232 video game programmed in BASIC

Write in 117 on Reader Service Card.
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Software for learning
& designing

This new range of products. from
Matrix Mulimedia in the UK,
includes resources and tools io
help you jeam about electronics
and helping you fo design
electronic products and systems.

A complete course in
electronics: Made up of 3 CD
ROMs: Electronic Circuits &
Components, Digital Electronics,
and Analog Electronics

A compiete course in
programming the PlCmicro
series ]

microcontroliers: the
PiCtutor CD ROM and
development board
Comprehensive lutorials.
assembler / send package, and
flexible development board.

A course in Filter design: Filers
COROM

A complete Electronics CAD
suite: CADPACK includes

for capure, avadabie kom
circoil simulation, circuyit " memeratimeda couk
{animation and even PCB layoul 2
A scalable digital logic Hat
simulator: Digital Works allows d'gmlk_s
mmu mﬁmm bie -s;w.c;am svaiabie Yom
buill and tesied on-screen for gt

learning logic design and
Swodent InstRubion 10 vser

{each program / CD ROM 850 §99 $300
PiCtutor CD »
deveiopment board  $148 5300 5

CD ROMSs now available from all Velleman
| distributors
%Campmr prOduct descTiplions svedabie at

Write In 111 on Reader Service Card.

PICmicros & BASIC
PicBasic Compiler - $99.95
PicBasic Pro Compiler - $249.95

Now it's even easier to program
the fast and powerful Microchip
PICmicros. The PicBasic and
PicBasic Pro Compilers convert
your English-like BASIC
programs Lo files that can be put
directly into a PICmicro. True compilers for
faster, longer programs. BASIC Stamp™ 1/11*
libraries. For mid-range PIC12C67x, 14Cxax.
16C55x, 6xx, 7xx, 8x, 87x, 9xx and high-end
17Cxxx (PicBasic Pro only)

*BASIC Stamp is a registered trademark of Parallax Inc.

New! PIC-X1
Experimenter/
Lab Board
Assembled - $199.95
Kit with parts - $139.95
Bare PCB only - $§49.95

EPIC Plus PIC Programmer - $59.95

Programs PIC12C5xx, 67x,
14Cxxx, 16C505, 55x, 6xx,
Txx, 8x, 87x and 9xx.
Optional ZIF adapters for
DIP, SOIC, MQFP, PLCC.
Runs off two 9-volt batts or optional AC adapiter
Includes programming softwarc and assembler.

PICProto
Prototyping Boards
Get it wired quicker! High-quality §
blank prototyping boards for
PICmicros. Holds PICmicro,
5V reg, caps, oscillator, DB9-25,
large proto area. §8.95-$19.95

micro & ngineering Labs, Sna

Box 7532 Colorado Springs CO 80033 m

(719) 520.5323 (719) 520-1867 fax
ﬂ http://www.melabs.com .-]
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designs. The larger differences are
that it uses the two-wire control
approach and that current sensing
must be done the old fashioned
way. It's also about half the cost of
the LMD18200.

The two-wire control causes
the most headaches when it comes
to interfacing to the ROBBI signals.
Figure 4 shows a low-tech, but
quite usable design using simple
HC glue logic.

You could replace everything to
the right of IC1 in figure two with
two copies of the circuit in figure
four to get a full ROBBI Dual Motor
Driver (that schematic is left as an
exercise for someone less sleep-
deprived than me).

The HC logic implements the
truth table shown in Table 1, which
allows an L6203 to behave the
same as an LMD18200 with full
S&M and LAP modes.

The heart of the design is a
dual 4-to-1 logic multiplexer.
Multiplexer logic design is as easy
as writing down a truth table. In
this circuit, two logic inputs — PWM
and BRK — drive the multiplexer
select lines SO and S1.

The logic level at the outputs
then corresponds with the logic
level present at the multiplexer
input selected. Notice that some of
the MUX inputs are permanently
tied either high or low; the outputs
are functions of PWM and BRK
alone, corresponding to the "X"
(don't-care) states of DIR.

For instance, when both PWM
and BRK are low, you want to turn
ON the high-side switches of both
halves of the bridge, regardless of
the state of DIR, so the AQ and the
BO MUX inputs are tied high. When
PWM is low and BRK is high, on

the other hand, you want all
switches —high-side and low-side —
to be turned OFF, again regardless
of the state of DIR. Tying B2 and
A2 to ground accomplishes this.

The rest of the multiplexer
logic uses either true or inverted
versions of the DIR input to deter-
mine the states of the outputs.
Inspecting the truth table reveals
that the A1, A3, and B3 inputs all
must use the non-inverted DIR sig-
nal because the required logic out-
puts YA and YB are the same level
as DIR for those combinations of
PWM and BRK. The B1 input, how-
ever, must use DIR inverted
because YA and YB need to be the
opposite logic level as DIR for that
state.

The rest of the logic, the sec-
ond invertor and the NAND, takes
care of the last line in the truth
table. When PWM is low and BRK
is high, all of the H-bridge switches
must be turned OFF, and a low
level on the L6203's Enable pin
does the trick.

If the above explanations
about multiplexer logic have left
your head spinning, take a look at
Don Lancaster's TTL Cookbook or
CMOS Cookbook; in these classic
books, he gives the complete run-
down on multiplexer logic design
with lots of examples to help you
reach the "Ah-hah!" stage.

And, for those of you who real-
ly do want to implement this inter-
face as individual gates — maybe to
program them into a PLD, say —
here are the corresponding logic
equations in C notation:

In1 = (IPWM && 1BRK) ||
(PWM && !BRK && DIR) | |
(PWM && BRK && DIR)

In2 = (IPWM &8 IBRK) | |
(PWM && IBRK && IDIR) | |
(PWM && BRK && DIR)

Enable = I(IPWM && BRK)

(I've made no attempt to tease
out the common terms and mini-
mize these equations; this is also
left to the reader as an exercise.)

Build Your Own Robot!

Few books on Amateur
Robatics have been as avidly antici-
pated as Karl Lunt's book, Build
Your Own Robot! (paperback, pub-
lished by A. K. Peters, 2000, ISBN
1-56881-102-0). | know | was look-
ing forward to it, and | may well
have been the first person in the
country to receive a copy of it: a
hefty sheaf of laser-printed galley
sheets. For those of you who have
only recently begun reading Nuts &
Volts, Karl preceded me with his
own column, “Amateur Robotics,”
before | began writing the
Amateur Robotics Notebook col-
umn. Amateur Robotics ran 70
issues straight from October 92 to

Please note that my contact
information is now different. If
you have suggestions, questions,
or comments about amateur
robotics topics, you can now
reach me at:

Robert Nansel
Box 228
Ambridge, PA 15003

The E-Mail address is the same:

E-Mail: bnansel@nauticom.net




May ‘98. When | slipped into Karl's
shoes (metaphorically speaking) in
June 98, | knew I'd have a long
way to go before | could claim 70
straight columns in a row, and an
even longer way to go before |
could say I'd come close to filling
those shoes.

Now he's gone off and put
together a book, a collection of his
favorite Nuts & Volts columns — a
big book, 574 pages — and |
despair of ever even catching up to
him, forget about the shoes.

| subscribed to Nuts & Volts
during most of Karl's tenure specifi-
cally to read his column even
though we saw each other at least
once a month at Seattle Robotics
Society meetings.

In those years, we talked end-
lessly about robots over the phone
or at dinners at each other's
homes, or on the beach during the
SRS annual G.E.AR. campouts.

| subscribed because, even
with all this obsessive communica-
tion, | still couldn't otherwise keep
up with everything Karl was up to
in robotics. Reading his column
helped me and many, many others
get consistently good information,
new ideas, and new projects.

When | first met Karl in 1990,
the position of Joe Gearhead in the
world of Amateur Robotics was
pretty grim: amateur robotics was
just starting to recover from the
debacles of the 1980s, but even
s0, there was no BOTBoard, no
TinyForth, and no SBasic.

Interactive C was barely a
gleam in Randy Sargent's eye, and
Flynn and Jones' Mobile Robotics:
From Inspiration to Implementation
had not even been written. A lot
has changed in 10 years.

Leafing through this book, I'm
struck by how much influence Karl
has had. The ubiquitous BOTBoard,
for instance, came about in part
because Marvin Green was trying
to find ways to beat Karl in the

TEEOOK

Line Following contest.

There were several years there
where Karl's 'bots would beat
Marvin's by margins of just a frac-
tion of a second. | remember
escorting Marvin to a local hobby
shop one Sunday morning an hour
before one of these competitions
so he could put larger wheels an
his 'bot to gain a little more speed.

Anyway, Karl has arranged the
best of his columns into related
categories (Getting Started,
Software, Electronics, Mechanics,
Robotics Projects, Adventures in
Hacking, Way Cool Robots, and
Sidelights), adding background and
historical where-are-they-now
blurbs at the beginning of each.
He's finished it off with three
superb appendices: Contacts,
Hobby Servo Mods, and Web
Pages. )

There are some slight nega-
tives. Karl warns that some of the
material in his book is dated, and
it's true. In particular, certain sur-
plus deals and toys he hacked over
the years are no longer readily
available.

Then, too, there is a certain
Seattle-centrism that's hard to over-
come (I know, | never could over-
come it when | lived in Seattle).
But his enthusiasm and expertise
are infectious, and the way he
approaches any project, new or
old, is worth the $34.00 price.

Next Time

Next time, I'll take a break
from H-bridges and motors (most-
ly) and talk instead about the
results of this year's Trinity Home
Robot Fire Fighting Contest.

Going to Hartford for this, the
largest Amateur Robotics competi-
tion in America, always gets me
jazzed up. Also, I've got a whole
new robot design in progress, the
beginnings of which you'll see, too.
NV

00 Wireless With Our Modules

SILRX/TXM TX2/RX2

SILRX — $26.00 ea. TX2 — §19.50 ea.
TXM — $15.50 ea. RX2 — §38.50 ea.

The TXM and SILRX modules are a trans- The TX2 and RX2 radio transmitter and receiver pair
mitter and receiver pair which can achieve a one- | &nable the simple implementation of  data link at up to
way radio data link-up to a distance of 200m i and 300m:
over open ground.

Both units are supplied in s\gaee—savlng sin-
gle-inline packages and offer SA'
wide band FM transmission/reception.

The modules are particularly suited to bat-

tery-p

ponahle applica-
tions where low
power and small
size are critical
design criteria,

900 MH:

World’s Smallest 68HC11

Microcontroller Module!

» tiny 1-inch x 1.4-inch module

® 5V regulator, 8MHz crystal

= choice of 8K or 32K EEPROM

® plugs into your breadboard like a DIP

# 8K Starter Package #MS11SP8K.
® 32K Starter Package #MS11SP32K...
® additional modules from $34 each
* includes MicroStamp11,

Phone: (416) 963-8996

MicroSiamp1 T,

® SCI, SPI, OC, IC, timer, interrupts, and more
# all I/0 lines brought out to versatile 20-pin connector
& easy programming/code-loading with Ducl-cing Module

docurnentation, -
R Tapmrasial calie & Dot Nocla TechnAEnglcal

www.technologicalarts.com

O, @ G MicreSiamaii= |
:u,-, o it ”Illlllﬁll :
o™ h -
5 Actual
o Sizel
T

Gt ECHMOLO BICAL ARTS

00000000000 ]
2000000000001,

® remote telemetry
® micro robotics
® smart sensors
® many more!
Visa-MasterCard
DiscoverAmex

Fax: (416) 963-9179
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RPC AVAILABLE NOW

RPC — $99.00 ea.
The RPC module is an intelligent transceiv-
er which enables a radio network link to be sim-
ply imp! it a ber of digital

At The Auil i

BiM — $69.00 ea.
The BiM module integrates a low-power
UHF FM transmitter and superhet
receiver together with data recovery and
?’X[RX:hangewdrcuiulopmvldea

an RF circuit
with processor-intensive low-level packet .::rmal-
P G t

i troller or a PC.

Lemos International Co., Inc.
65 Southbridge Street, Auburn, MA 01501
Phone (508) 798-5004 # Fax (508) 798-4782
www.lemosint.com ¢ sales@lemosint.com
All products available in either 418 or 433 MHz

in 113 on Reader Service

Write in 116 on Reader Service Card.
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2.4 GHz Wireless
Transmitter & Receiver

58,
@ ‘9/93 )
©lcs

2.4 GHz - 2.48 GHz User Selectable
Owver. 700' Range and 4 Chl Auto-scan
NTSC, PAL, Composite video B/W cr Color
2 Audio Inputs may be used for digital data
Customizations including battery packs
and Special Frequencies

Matco Inc.

(800)440-0299 or (800)719-9605
www.mat-co.com

Got Dial Tone?

Tel
STOP using your phone lines to test and dam;nllrllu
your talacom devices. Our affordable telephone line
simulators offer authentic USA dial lone, busy signals
and ringing. Supports high speed analog modems tool
Ring-IT! Terco Smuiaron

$325 ($169.95 kit avail)
PARTY-LINE Terco Simuraron

avail)
Digital Prodvcts
@

134 Windstar Circle
Folsom, CA 95630 USA
Tel: 916-985-7219

ax: 916-985-8460

ATOMIC TIME

Automatic time synchronization
for applications where accurate
time is essential to data integrity

FEATURES
WWVB based
Serial and LCD outputs
Y2K compatible
0.1 second accuracy

APPLICATIONS
Network time servers
Embedded systems
Timers/sequencers

« Next Day Deﬁf:ry

*2-Sided. plated thru

* Order over the | &
Internet

Ay
For Complete Details andf |
Instructions Log on: = |

www.pchexpress @

13526 South Freeman Rd Mulmo OR 97042
(503) 829-9108 Fax (503) 829-5482

MM COMMUNICATIONS

NOW IN STOCK —

* Magnetic Strip Reader/Writers
* Mobile Mag-Strip Readers

* 7816 Programmers

PLUS
A wide range of
cellular accessories

24 HOUR DELIVERY
Tel/Fax: 011441342312403
http:/members.aol.com/
mfmcom123/index.htm

LCD Terminal $99

Re-Programmable

LCD 240 x 64 EL Backlit
RS-232 Port

1200 Baud Modem

8051 Compatible Micracontroller
192k Low Power Static Memory
Infared Transmitter

Nicad Battery Pack

QWERTY Keyboard

FM SCA Data Receiver

Junkware.com

http:/www.junkware.com

New!
ActiveWire™USB
Simple USB Interface

Intarmet Browser Script-able

24 MHz CPU core with USB
Firmware downloadable via USB
16 bit paraliel 1/O

Expandabile add-on boards

New firmware and scripts
available from website

$59 plus shipping
ActiveWire, Inc.

www.aclivewirainc.com
ph(650) 493-8700 {x(650) 493-2200

ESP:
Electrical
0 Snap Patch
Connector easily
sews into clothing

Audio applications, sensors,
display panels or keypads

Molded cable assembly with
3.5mm phono plug snaps
into ESP

Gold plated for reliability
3" x 1.5" patch

SBC2000- 074

Versatility starting at $64 each.

Voice: 303.422 8088 Fox: 303.422.9800
www.sbc2000.com

lemm.m

PC BOARD
SERVICES

PCB Desi n Layout
ole

Mulhla er
PCB FABRICATION
In-house Prototypes
Single and Double Side
Plate Thru Hole
ASSEMBLY
Thru Hole
Small Project Specialists

Serving En'goin?gri and Hobbyists
r ‘ears

MIDLAND TECHNOLOGIES
800-726-8871 Voice
406-586-0300 FAX

QUALITY KITS
#1 Source for Electronic Kits

Great selection of Hi-Fi AUDIO Kits,
PSUs, Transmitters, Oscilloscopes,
PIC Programmers, and much more.

Toll Free Order Line:
1-888-464-5487

Secure On-Line Ordering
www.qgkits.com

Call 613-544-6333 for free catalog
North American Kit Distributor
49 McMichael St., Kingston, ON

K7M 1M8, CANADA

Call Today!---1-(800)582-5116
25pe._ 100pe

PIC12C508 1.30 1.20 1.15
PIC16C54 1.40 135 1.30
PIC16C56 1.65 1.50 145
PIC16C621 2.00 1.95 1.85
PICI6C622 225 2.15 195
68HC705C8A  5.50 5.00 4.85
ATFB9C52 4.00 3.50 3.15
828131 1.50 130
Gall6VEb 1.00 95

4mhz Res. A5 40

20mhz Crystal 50 A5

CATV Remote  4.25

Universal Remote Controls
Order(@globaltechdistributors.com

&L LLEP

BEST MICROPROCESSOR STOCK DISTRIBUTOR WORLD WIDE.

SWITCHES — LEDs — MOTORS —
SPEAKERS — POWER SUPPLIES —
CONVERTERS — CHEMICALS — WIRE —
OTHER ELECTRONIC PARTS — All types —
All sizes — Commercial to Spec Grade
Full Size Toggle Switch, 1/2° Dia., as low as...........
Mini Toggle Switch, 1/4" Dia., as low 35 ...
Sub-Mini Toggle Switch, 1/8" Dia, as low a
Rocker Switches, as low as ..........
Slide Switches, as low as.........
Push Button Switch, 1/4° Dia, as Tow as ..
Surplus Small and Mini Mators, as low as
Mini Speakers, as low as.......
3mm LED — Red, Green, Yellow, as low as =
Smm LED — Red, Green, Yellow, aslow as ...

Let us guote on your specific LED needs
AC-DC Converters, 7 outputs, 1000 mA.....................$4.00

Chemicals, see catalog
WIRE: Hook-Up, Lead, Speaker & Telephone

CALL OR FAX FOR QUOTES
OR CATALOG
DEMAR ELECTRONICS
P.O. Box 7215, Algonquin, IL 60102
Toll Free 877-655-6433
Fax 847-854-4434

Press-n-Peel
Transfer Film

PC Boards in utes

1. LaserPrint*
2. Press On**
3. Peel Off

4. Etch

8.5" x 11" Shis.
* Or Photocopy

**Use standard
household iron

Use Standard Cnpper Clad Buard
20 Shts $30/ 40 Shts $50/ 100 Shts §100
Visa/MC/PO/Ck/MO $4 S&HIForeign Add §7

Techniks Inc.
P.0. Box 463, Ringoes NJ 08551
ph. 90B.788.8249 fax 908.788.8837
www.techniks.com

Vist Qur E-Store On-Line!

Convert RS-232 to RS-485
or TTL/ CMOS for Only $49.00

indicaters. ¥ A )

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

ELECTRONICKITS

Robotics ¢ Audio ¢ Science + RF

The most extensive selection of
hobbyist and professional
Electronic kits available anywhere
in the world.

Toll Free Order Line
1-877-449-0739

Call 1-877-449-0743 for a free catalog
MODULAR CONCEPTS
P.O. Box 2250
Livermore, CA 94550




PCB EXPRESS, INC.

*PROTOTYPE TO PRODUCTION®

S/SIDED: 5-days, 10 Pcs. $275.00 |
D/SIDED: 5-days, 5 Pcs. $300.00 [
D/SIDED: 5-days, 10 Pcs. $350.00
4-LAYERS: 5-days, 5 Pcs. $750.00
4-LAYERS: 7-days, 10 Pcs. $850.00 |
6-LAYERS: 5-days, 5 Pcs. $950.00
6-LAYERS: 7- days 10 Pes. $1,175.00
(Up to 30 sq. inch each, includes Tooling)

*SERVICES® — UL Approved
SMOBC, LP1 mask & Legend 1255
Photoplotting, Electrical Testing « SX-800 has Audio Output Visit our Online Catalog 6264 80C31
R ,_,Tgm ho!:éSMT. der;ld/ sN:d‘f‘ Ptlahngl « A-300 Camera Enclosure also available www.mscelectronics.com | [Nl ' . maempangs in stock |
outing and Scored Panel, Instant Quotes .
g Q MATCO. INC. MSC Electronics
d - i 427-194 chaumburg, PO BOX 461 J , MD 20794
PH: (688) ‘21 v (3?7) ki 1-800-719-9605 » 1-847-619-0852 FAX (301) 497-1600
E-Mail: cir1920@aol.com E-Mail — info@mat-co.com FAX (301) 497-1925
LOWEST COST & FAST DELIVERY | Website — www.mat-co.com Mo & Carads Ou)

VIDEO PRODUCTS

Ry

CNL-100 BX-120-P  SX-800

$49  $59 %79

+ 430 TV Lines Resolution
+ 914 VDC Operation
+ Infrared Sensitive

10&14 Hour Telephone|
Hecordcrs mm.$69ﬁmm

- m-mman; 180 tape.

B 120 Tupe included!

Alty Starts recurdmg when..| thej ||
€ is ed up and stops when you hang] |

5:; Records both sides of the conversation!
Printed catalog $3 (free with order)

STATIC RAM

HM628128 8255
62256

TEL: (818) 774-9484 - FAX: (818) 774-0822 |
WE BUY EXCESS INVENTORY |

Surveillance Equipment |

Antique Radio's Leading
Monthly Magazine
Articles ~ Classifieds — Ads for Parts &
Services. Also: Ham Equip. — Books —
Telegraph — 40's, 50's & 60's Radios —
Early TV — Auction Reports & more...

1-Year: $39.49 ($57.95 by 1st Class)
6-Month Trial - $19.95. Foreign - Write.

A.R.C., P.O. Box 802-G23
Caﬂlsle. MA 01741 -
Call: 978-371-0512 — Fax: 978-371-7129
Web: www.antiqueradio.com

ASSEMBLY &
ENGINEERING

Producible designs since 1970
Contract Engineering
Embedded M
PCB Layout and F'aclmqlng Design
Analog Including RF to 1 GHz

bly
High-Speed Fuji Surface Mount
Through hole
Tum-key or Kit
Run sizes one through thousands
Test and bum-in available

Bilocon Corp.

800-736-5027

425-353-2276
www.bilocon.com

CABLE CONVERTS

TV86/3 86/CH TV86/3V/A
TRIVISON 550/3 $37.95
VIEW MASTER 2600

125 CHANNEL UNITS
TRI 860/3 I0LOT  $49.95
TRIB60/3V/A 10LOT  $59.95

V/MASTER  3800/3V/A
FOSS WAREHOUSE DIS
289 SCHENCK ST
N TONAWANDA NY 14120

800-473-0506
800-488-0525 FAX

7166946400 716-693-4322 FAX
E/M FOSS@BUFFNET.NET
WEB PAGE: WWW .FOSSW.COM

NO DISCRAMBERS ONLY CABLE CONVERTS

ﬂ SINGLE SIDED

DOUBLE SIDED

PCBS w PCBS %

]

9c PER SQUIN, §100 SET UP,
SMOBC, ONE OUNCE COPPER,
PC 75, 1/16", ONE SOLDER MASK
AND ONE SILK SCREEN.
PHOTOPLOT $§ 50.

14¢ PER SQUIN, $150 SET UP,
PTH, ONE OUNCE COPPER,
FR4 1/16", TWO SOLDER MASK
AND ONE SILK SCREEN.
PHOTOPLOT § 75.

PLEASE VISIT OUR WEB SITE FOR MORE INFORMATION AND *TH
OTHER PRICE EXCEPTIONS WWW.VANDVMACHY.COM

NSNS

V&V MACHY AND EQUIP. |
PH. (281) 397 8101 FA 0

MARKETING TECH MEXICU F’LANTI
PH. 011 525 3613351, FAX 011 525 3615996

%\ Ph 650/367-8320
> Fx 650/363-5845
ek Tochnical VISA

3580 Haven Ave. MC
Redwood City. CA 94063-4603

STEREO MICROSCOPE
Model ST 251A
10X and 30X
4 in. Throat
Top & Bottom light
Dust cover
Eyecups
5 year warranty

$250.00

®

Price Reduction
* GPS Trimble SV6 wi Mag Ant
$49.95

= Rockwell MicroTracker | |
$49.95
Just in - Siemens
Gigaset 2420 2 unit Cordless
System $199.00

Communications Surplus
713-526-8000 or
1-877-878-6GPS(477)
commsurplus@ev1.net
Fax to 713-522-6309

V&V MACHY & EQUIP. INC 5

HOUSTON TX. OFFICE)

CONTROL - MEASURE + INPUT |

MODEL 40-5109
« AS-232 interface

= 28 lines digital /0

« Eight analog Inputs

+« PWM output

- Three stepper ports

MODEL 100-$279

= 12-bit 100KHz A/D - Four analog outputs
+ Three timer counters - 24 digital 110

[asmmais | I

P
MODELAD =5
L e L

PRAIRIE DIGITAL, INC.

920 SEVENTEENTH ST, INDUSTRIAL PARK |

PRAIRIE DU SAC, Wi 53578
TEL: (608) 643-8509 - FAX: (608) 643-6754

SOLAR ENERGY!
- SIEMENS SOLAR PANELS
SECELWATISRUGS Pice] OURPRCE | Serewis)

s»mnm

100 §$540 5464
All Slomens’ Solar Panels are Available!
Quantity Discounts Availablel

RV SOLAR POWER KITS
WATTS UGS PRCH QURPRCE | S ]

50 $599 $445
75 §798 $595
$738

3350

FREE
SHIPPING!
100 $989

74 page Renewable Energy catalog - $5
GeneSys Resources, Inc.

P.O. Box 311, Newport, Ml 48166-0311
734-552-2074

www.griz000.com

EAVESDROPPING
EQUIPMENT DESIGN

Contains 117 Schematics and Text.
Transmitters: Room, Telephone,
Mains Powered, Phantom Zero
and Crystal Controlled.
Countermeasures Chapter with
Equipment and More. Call or write
for explanation sheet.

PRICE: $40.00 + S&H $6.00

SHEFFIELD ELECTRONICS
P.O. Box 377940
Chicago, IL 60637 E
Tel.: 773-324-2196

Specializing in™
hard-to-find, pre-owned, electronic
parts, components and systems

wuuu dmdsus1ems.cum
305.8485

SMARTCARD

DEVELOPMENT KIT
INCLUDES: UNIVERSAL
PROGRAMMER, POWER
SUPPLY, DB9 CABLE
DEVELOPMENT SOFTWARE,
4 BLANK BASIC SMARTCARDS.
KIT $200.00 + SHIPPING
EXTRA CARDS $20.00 EACH
OR 8/$100.00
SOFTWARE INCLUDED.
POSSIBLE APPLICATIONS INCLUDE:
IDs, COMPUTER SECURITY, SECURE
DATA, MEDICAL RECORDS, ETC.
NOT FOR USE WITH DSS TV

Call TONY at

WIZARD ENGINEERING
1-419-385-3100




800-255-5545

= Power
%} n"a’mn Fax: 520-344-8847

Heavy Duty Surge Suppressor
Plug Strips, 6 outle,, circuit breaker,
Case of 25 in individual boxes..$50/case

HP Power Supplies, HP6260B
current is 0-50A, ......coovivcnn. 3100

UPS, 250va to 3 kva, fundtional and
nonfunational ...........occevnene

Power Conditioners, Oneac, TLC,
Teal, Sola, various sizes....... Please call

BMI, Dranetz, and RPM
Power Quality Monitors.......... Please call

Please call

www.powerqualityinc.com

CUSTOM PLASTIC PARTS

* MODELS (WOQD AND
RESIN). TO EVALUATE
YOUR PARTS BEFORE
YOU COMMIT TO
MANUFACTURE AMOLD.

+ MOLD DESIGN AND
BUILDING,

* PRODUCTION OF
INJECTION MOLDED
PARTS. NO ORDER
E%O SMALL OR TOO

« VERY COMPETITIVE
ON HIGH LABOR
PARTS.

Wea can also inject your parts on manual low pressure

machines for very small runs or prototypes of parts up to

2 oz. At surprisingly low price.

USA Office: V&V Mach. And Equip. Inc.

Tel. (281) 397-8101, Fax. (281) 397-6220.

Please send blue prints or samples to;

Marketing Tech. S.A. Alamo 93, 4 Piso Sta. Monica

Tial. Edo, De Mexico 54040 Tel. 011 (525) 361-3351,

Fax. 011 (525) 361-5996. ATTN: VICTOR M. MENDOZA.
PLEASE VISIT OUR WEBSITE

WWW.VANDVMACHY.COM

1,000,000 VWWALL

Min 1000fype -- Call for other types

Tel: (01) 5
Fax: (01) 514-345-8303
hittp //mnawnw. 7 3. comiw

TRANSFORMERS

N
3VDC/100MA --.. CX099 ... $0.75
6VDC/100MA -... CS039 ... $1.45
OVDC/100MA .... CR314 .... $1.45

12VDC/200MA ... CS033 ....$0.99
13.5VAC/400MA.. CR574 ... $1.29
24VDC/500MA .... CR174 --.-$3.40

SU Rl’l..U S 'l;llAl)E RS

"FREE CATALOG!

PROGRAM |
. AVAILABLE
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Continued from page 7

OTHER SOURCES OF
KELVIN-VARLEY VOLTAGE
DIVIDERS

A differential voltmeter nulls
the voltage to be measured
against an equal amplitude inter-
nal reference. This was a way to
get multi-digit measurement reso-
lution in the days before digital
voltmeters (DVX'\S became com-

mon. To achieve a null, the inter-
nal reference voltage must be
adjustable in steps equal to the
measurement resolution. This
adjustment is done with a Kelvin-
Varley divider.

Since DVMs are now so com-
mon and inexpensive, differential
voltmeters are no longer in much
demand so they can often be
bought rather inexpensively. For
exam?ie | recently got a Fluke
model 891A for $40.00. It con-
tains a lovely four-digit Kelvin-
Varley divider. The divider assem-
bly is easy to remove for stand-

ADVANTECH EETOOLS HEEDHAMS DATA 1O BP MICRO

NELTEK SYSTEM GEMERAL ICE TECHNOLOGY CHROMA
1295 Advantech Labtool-48

895 Needham EMP-30

‘ 8469 EETool Topmax

650 Xehtek Suparfro Il LABTOOL 48
| 629 ICE Tech Micromaster LV
| 469 Xeltek SuperPro F
419 Needham EMP-20
419 EETool Megamax
379 Xeltek SuperPro LX
299 EETool ChipMax
279 Xelek Rommaster ||
209 Needham EMP-10
Gmn Programmers 4 TO 8 Sockets P d
CALL Advantach Labtool-848 8XGang r, 18R Y
& pesy
N THg
529 EETool MegaMexdG 4XGang  WoRLg,

|General Device Instmmenls

Sales 916-393-1655 Fax 916-392-4949
| Order Only Toll Free 800-760-3820
WWW.GENERALDEVICE
WWW.LABTOOL.COM

LABTOOL 848

alone use. The photo in
Figure 1 shows the
divider assembly as it
looks when removed
from the model B91A.
The rotary switches and
pot are easily removed
from their aluminum
mounting bracket. The
resistors are all precision
wire wound units mount-
ed on the circuit board
that is hidden by the
removable shield.

This meter was
designed to measure
voltages up to 1,000
volts so the divider has a
1 megohm input resis-
tance — see Figure 2.
This isn't a problem
except good shielding is
necessary. | suggest

retaining the shield shown in the
photograph and also putting the
divider assembly into an alu-
minum enclosure. A SESCOM
model MC-14A* looks like a
good choice. It measures 8.5
inches wide by 10 inches deep
by 3.5 inches high. I've included
a suggested circuit as Figure 3.
The SESCOM enclosure is deep
enough to put the opamp power
supply behind the divider assem-
bly with a shield plate between
them.

Since the input resistance is
high, the output resistance is

KELVIN-VARLEY DIVIDER ASSEMBLY
FROM FLUKE model 891A Differential DC Voltmeter

s

OPAMP SUCH AS LTC1150CN8
Ve = +/- 18 V MAX

+#5TO+18V
T

30.1-;

_@ou'r

: 10K
: L 0.1uF
A5TO 18V

Fig. 3 — An example of using the Kelvin-Varley Divider Assembly

ic&s&
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BAREBONES SYSTEM THAT INCLUDES:
44X CD-ROM Drive

] Just add CPU,

64 bit 3D AGP Video, 8MB memory, and
shared Hard Drive

3D Sound with Wavetable

10/100Mbps Ethemnet Network

Port
UDMA/B6 Hard Drive Controlier
Removable Hard Drive Rack
Micro ATX Case with Power Sy
3 SDRAM slots for up to 768M
1 Serial, 1 Parallel, 2 USB Ports
Keyboard, Mouse, Speakers
Accepls ALL Slot 1/Socket 370 CPUs

Visit our website for more details and
CPU, memory and hard drive options

www.la electronics.com

La Paz Electronics International
PO Box 261095 San Diego, CA 82196

Ram

Order 1-(800) 586-4199 Fax (858) 586-1482

also high so | suggest an output
voltage follower using a low-noise
chopper stabilized opamp. This
could be built on a small circuit
board mounted very near the
output binding posts. Another
suggestion is to replace the sin-
gle-turn 10K pot ( |§37) with a 10-
turn pot. This adds another digit
to the resolution, but does
require recalibration by adjusting
R36 (in Figure 2).

f course, you may not find
a Fluke 891A, but ALL differen-
tial voltmeters contain a divider
which is bound to be useful.
Look around and see what you
can find. It's helpful (but not
essential) to get an Instruction
Manual. A good source is
Manuals Plus, 130 N. Cutler Dr.,
N. Salt Lake, UT 84054. 801-936-
7000. www.manualsplus.com.

SESCOM, Inc., 2100 Ward Dr.,
Henderson, NV 89015-4249.
800-634-3457. www.sescom.com

Ron Tipton

TDL® Technology, Inc.
5260 Cochise Trail

Las Cruces, NM 88012-9736
Voice 505-382-3173,

FAX 505-382-8810
www.zianet.com/td|

Dear Nuts & Volts:
On the earthquake prediction
device article, here is an inter-
esting note. According to my
search of the Internet both,
Japan and Russia are work-
ing on it.

In the Readers Digest
book "How in the World" on
page 204 it says that there
are four possible indicators
that may be methods of pre-
dicting earthquakes.

"And the fourth is any
change in the electrical and
magnetic behavior of rocks in
the moments when they
come close to their breaking
point before an earthquake.”

It goes on to say that that
and other methods worked in
1974 to predict a magnitude
5 earthquake in Hollister, CA
an entire day in advance!
This is evidence that my
invention will work!

Bob Davis



Build An
Infrared
Detector

Build this simple circuit to test infrared remote
controls. It uses only 10 common electronic parts
you can get at any RadioShack store or order
on-line. No printed circuit board is required and

a common nine-volt battery will last “forever.”

by Fred Blechman

The el tirc.IB
Detector is
smaller th .
the standal

ine-voll
nine-vo
that

nan

ba\‘e[‘

They are everywhere!

ou'll find them in living
Yrooms, family rooms, break-

fast rooms, dining rooms,
and bedrooms. They may even be
found in some bathrooms! What?
Infrared (IR) remote controls.

IR remote controls are used to
perform various functions for televi-
sion sets, cable boxes, video cas-
sette recorders, hifi audio sets,
lights, ceiling fans, and a growing
number of other electronic devices.

Increasingly, pressing various
buttons on these remote controls
are the ONLY way to perform some
functions on these devices.
Manufacturers, in order to save the
cost and installation of switches
and potentiometers, simply pro-
gram a chip in the device to
respond to infrared commands. For
example, try to find a CONTRAST
or BRIGHTNESS control on your
modern TV set. Or clock controls
on a VCR. These, and many other
settings, have been relegated to the
IR remote control designed for the
specific device.

For the most common func-
tions — ON/OFF, Channel, Volume,
Play, Record, Fast Forward, Rewind,
and others — a “universal” remote
control can operate several differ-
ent devices.

But what do you do when the
control doesn't seem to work? Is
there a battery problem? Is a button
making contact when pressed? Is
the control defective? Since you
cannot see the infrared beam pro-
duced by these controls, how can
you tell if it is working properly?

This dilemma is solved with the
“IR Detector” which you can build

from only 10 common parts.

Older Remote Control
Methods

Probably the first use for
remote control in the home came
with changing television channels.
At first there were mechanical
methods, using a cable connected
to the TV tuner. You physically
pushed a button or turned a knob
to change channels. Various means
were devised to turn off the sound
(“commercial killers”), some as
simple as a flashlight beam shining
on a photocell in the speaker cir-
cuit. However, daylight and sunlight
could also trigger the sound off.

Pretty soon ultrasound —
sound waves above human hearing
— were used. This drove some ani-
mals wild, and was subject to inter-
ference from other sound sources.

But some years ago, infrared
signals came into use. To prevent
interference with other light
sources, the infrared light was
pulsed at around 38,000
cycles per second (KHz),
with different pulse codes

Only 10 electronic parts, a small piece of
perforated board, and a battery snap
connector are used to build the IR Detector.

for each function.

Therefore, infrared

receivers could be “tuned”

to about 38 KHz and iring is i

decode the specific ALl w\f th the 8
pulse train for each und*‘—"'“t"a 4

function. Infrared emit-
ters and detectors cou-
pled with programmed
integrated circuits made
all this practical.

Infrared Energy

Infrared energy consists
of light rays that are below the

poard, and l:
Poim-to-Po‘“ g
us-\ng
combo“e“t
Jeads-
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PT1 has no base lead, since
& infrared light is intended to provide
base bias. When there is no infrared
light, little or no current flows from

\
z A
i Infrared Qgp *y‘f Q?gp Qﬁ? “‘

( the collector to the emitter (the
- arrowhead symbol) of PT1. This
means there is no bias voltage to
the base of transistor @1, so it does
v not conduct, also depriving transis-
\ tor Q2 of bias, so Q2 does not con-
' duct. Therefore, essentially no cur-
. rent flows through resistor R2 or
7 light-emitting diode LED1. The cir-
cuit is dormant.

However, as soon as any light —
especially infrared light — is allowed

to fall on the transparent shell of
PT1, the current from collector to
emitter increases; the brighter the
light, the greater the current.
Resistor R1 limits the current
through PT1, as well as providing a

voltage-divider with resistor R4.

As current flows through PT1,
a positive voltage is created at the

)|
(SEE TOM

@ .
Pl o 100 F 1607

8,
=
Ll
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intersection of resistors R3, R4, and
capacitor C1. This voltage biases
Q1 into conduction, which allows
Q2 to conduct, thus providing a
path for current to flow through cur-
rent-limiting resistor R2 and LEDI1,
which then glows.

Since the infrared signals this
detector is expected to receive are
- operating in a pulse mode with a
basic signal frequency of about 38
KHz, capacitor C1 acts to filter out
the signal and pulses, and elec-
trolytic capacitor C2 stabilizes the
power.

Construction

red end of the visible spectrum.
The wavelength of these rays is
longer than that of visible light, so
they are invisible to the human eye.
Infrared rays, however, can be
detected by means of special pho-
todetector semiconductors that
have been designed to be sensitive
to radiation in the infrared spec-
trum.

Light wavelengths are much
shorter than typical broadcast and
microwaves, and longer than x-rays.
The higher the frequency, the short-
er the wavelength.

Figure 1 shows the frequency
spectrum from longwave radio to
gamma rays, with an expanded
view of the infrared to ultraviolet
wavelengths. MNote that infrared
wavelengths are approximately
from 0.7 micrometers to 20
micrometers. (A micrometer is a
millionth of a meter.)

Circuit Description

The schematic of the IR
Detector is shown in Figure 2.

Powered by a simple, standard nine-

volt battery, essentially no current
flows through this circuit unless
PT1, an infrared phototransistor,
“sees” light. Since visible light also
contains invisible infrared light,
daylight and even artificial light will
cause some current to flow in the
circuit.

Basically, the circuit consists of
the phototransistor, when respond-
ing to light, biasing a pair of tran-
sistors in a Darlington amplifier cir-
cuit so that current can flow
through the light-emitting dicode,
making it glow.

Before you can build the IR
Detector you need to get the parts,
some of which are so common you
probably already have them.
Nothing is critical in the layout or
components of this circuit except
for the infrared phototransistor,
PT1.

Q1 and @2 may be just about
any NPN general-purpose silicon
transistor, such as the 2N2222, The
resistors, capacitors, and LED can
be slightly different sizes or values.
You might even find other photo-
transistors would work in this cir-

¥ T

Catch The Bus

USB Relay Module

Control 8 to 16 “form C*, 1 Amp relays

USB Opto Module

8 to 32 opto-isolated Inputs and Outpuls

USB Digital Module

PROGRAMMABLE SOLENOID

Linear (PPS-2)

« Low cost motion Rotary (PPS-1)

control

* Wide operating
voltage (12 - 28)

+ Onboard
programming
and parameter
storage

+ Self-contained
electronics

+ Simple connection
only 3 wires:
Power, Ground,

i and CMD signal
~ .+ Long Life:

. Brushless ball

bearing stepper

~ + Constant current

Torque/Force

i
v Industry standard 50 pin interface

USB Temperature Module

Measures temperature over multiple remote sensors

J-Works, Inc
12328 Gladstone St., Unit 4
Sylmar, CA 91342
(818) 361-0787 Voice
(818) 270-2413 Fax

Visit our Web sile for free
information on all our products

http://www.j-works.com
E-mail sales @j-works.com

$95.00 + 55 s/h $145.00 +$5 s/h

The Picard Programmable Solenoid (PPS) delivers the motion capability of a sophisticated stepper
motor system with the simplicity of a solenoid. This eliminates the non-linear and erratic banging
motion of a traditional solenoid. The electronics of the PPS allows the user to program and store the
desired motion profile using the simple user interface. The i PPS gives prog o
the motion of a solencid without the expense of a costly motion control system.

PICARD INDUSTRIES
Specializing In Miniature Smart Motors and Sensors

4960 Quaker Hill Road Email: jcamdep4@iinc.com
Albion, New York 14411 Phone/Fax 716-589-0358 www.picard-industries.com
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cuit, but I've found that
RadioShack carries an accept-
able unit, as well as all the other
parts, as identified in the Parts
List.

This simple circuit can be
built on a perforated board, using
point-to-point wiring. If a perforat-
ed board with holes spaced 0.1-
inch apart is used, Figure 3
(enlarged view for readability)
shows the perforated board holes
and the parts layout | used for the
IR Detector. Although the com-
puter drawing program has dis-
torted the shape of some of the
components, the locations are
accurate. Figure 3A shows the
actual size.

Figure 4 (enlarged view for
readability) shows the parts on
the top of the board and the
wiring paths UNDERNEATH the
board. This wiring is accom-
plished by bending the compo-
nent leads under the board and
connecting them as shown. The
only place it is necessary to jump
one wire over another is, as
shown, between the emitter of Q1
and the base of Q2.

Use care in soldering and ori-

0 0 0
0 0 0
0 0 0
6—0 0
0 040
e (M
—@ ® |0\ Jo
0 0 0
6—0 0
0 0 0

o O O O O O O O o O

Figure 3 — Enlarged view of parts layout on
0.1-inch spaced perforated board.

enting the parts properly. If you
use the 2N3904 or 2N2222 transis-
tors, when looking at the flat face of
the transistor with the leads at the
bottom, the leads are emitter, base,
and collector (EBC) from left to
right.

Note, however, that many types
of general-purpose transistors will
work in this circuit, and some have
pinouts that are CBE. As a matter
of fact, the unit shown in'the photos
— for you eagle-eyed readers — has
such transistors, and they face in
the OPPOSITE direction than the
2N3904 or 2N2222 would face. See
Figure 3 for the correct orientation.

As for the phototransistor, the
collector, which connects to R1, is
the lead closest to the flat side of
the clear plastic dome. The LED
cathode, which connects to the col-
lectors of both Q1 and @2, is clos-
est to the flat spot on the clear plas-
tic dome. Most electrolytic capaci-
tors identify the negative lead. The
disc capacitor and resistors have no
polarity.

Testing

Testing the unit is simple. All
you really need is an infrared
remote control and a nine-volt bat-
tery. It is not necessary to use an
alkaline battery — zinc-carbon will
do nicely. But only leave the battery
connected when you will be using
the IR Detector, since there is cur-
rent flowing when any light (which
usually contains some infrared)
falls on the phototransistor.

It is necessary to test the unit in
very dim light. This unit is VERY
sensitive, and the LED will glow
with any appreciable ambient light
once the battery is connected. You
can place a black tubular “hood”

(such as can be made from a large
soda straw wrapped with black tape
to make it opaque) over the photo-
transistor to block light from the
sides of the Detector. Or, you could
mount the entire unit in a black box
with just a small hole for access to
the phototransistor.

With the battery connected,
and the IR Detector in dim light,
LED1 should not be glowing — or
glowing dimly. Now, from six inches
to a foot away, point the active end
of the IR remote control directly at

0 O 0 0 0 0 0 0 0
0 0w 10 0 0 0
B 0 @ 0 0 0 O 0 0
10 0 0 0 0 4 ® 10 0
0 0 000 0O0O0O0 00
0 0 0 0 0 0 0 O m 10 0
0 0 0 6. ¢ ¢ ¢ 9 0 "9 B
0 0 0 0 0 0 0 0 0
G 9 O 0 o o 6 @90 0y
@ 0 O ¢ 0 @ ¢ g & 9,0 0 0
SRR L
et
button, and LED1  should | “% |1 Fott et
either flash once, or glow L”” "'G‘“"EE"
with a pulsing light. Some e e
remote buttons only put out a
single short burst, others con-
tinue to pulse. Figure 3A — Actual size
Test all the buttons on parts layout.
the remote to see if the

Detector picks up their sig-
nal. Some buttons, especially on
older units, have developed high
contact resistance internally, and
some buttons may have to be

pushed hard to make enough con-
tact to emit a signal.

Also be aware that the selec-
tion of the device on universal

PCB LAYOUT

Software For Windows - FREE

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

o !n 2-3 business days, UPS delivers
your boards, often under $1

—

T

www.expresspcb.com

Are you i in P & Emkb
Control Systems? If not you should be! Look around,
just about everything these days has an embedded
icrop in it TVs, cars, radios, traffic

lights & even toys have embedded computers
controlling their actions. The Primer Traineris
the 100l that can not only teach you how these
devices operate but give you the opportunity | |
1o program these types of systems yourself.
E: les & in the Self il
manual take you from wriling simple programs to
controlling motors. Start out in Machine language,
then move on 1o Assembler, & then continue on with optional C, Basic, or Forth Compilers.

* Moeasuring Temperature

* Using a Photocell to Detect Light Levels

* Making a Waveform Generator

+ Constructing a Capacitance Meter
Examples * Motor Speed Control Using Back EMF
Include: . Interfacing and Controlling Stepper Motors

Scanning Keypads and Writing to LCDJLED Displays
Bus Interfacing an 8255 PPI

Using the Primer as an EPROM Programmer

«  DTMF Autodialer & Remote Controller (New!)

The PRIMER is only $119.95 in kit form. The PRIMER Assembled & Tesied is $169.95, This trainer
can be used stand alone via the keypad and display or connected to 8 PC with the optional upgrade
($49.95). The Upgrade includes: an RS232 serial port & cable, 32K of battery backed RAM, &
A i P} dd §5.00 for shipping within the U.S. Picture shown with upgrade
option and optional heavy-duty keypad ($29.95) installed. Satisfaction guaranteed.

_n =T, = 1985 - 1998
OVER
== ]| Al..- inc. | 5
11 EMAC WAY, CARBONDALE, IL 62901 <o)
§185204525 ' Fax 4570110 BES5205708 | B

World Wide Web: http:/fwww.emacinc.com
Write in 180 on Reader Service Card.
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Figure 4 — Enlarged view showing wiring on the board underside.

Parts List

RadioShack (RS) or
equivalent parts

R1, R2, R3 - 470-chm 1/4-watt
resistors (RS #271-1317)

R4 - 1-megohm 1/4 watt
resistor (RS #271-1356)

C1 - 100pF 50V disc capacitor
(RS #272-123)

C2 - 100mF 16V electrolytic
capacitor (RS #RSU 11935210)
PT1 - Infrared NPN silicon
phototransistor (RS #276-145)
See text.

Q1, Q2 - 2N3904 NPN silicon
transistor (RS #RSU 11328564)

See text

LED1 - Red light-emitting diode

(RS #276-041

Perforated board - 0.1-inch

holes (RS #276-149)

ine-volt battery - Alkaline

(RS #23-875). Carbon-zinc

o

kay.
Nine-volt

remotes may affect the strength of
the emitted infrared signal. | found
selecting CABLE on one remote
greatly reduced the signal strength,
and | had to hold the remote closer
to the Detector to light LED1.

Troubleshooting

What do you do if nothing hap-
pens during testing? Well, first you
check the Detector battery and its

Metric

Equipment Sales, Inc.

800-432-3424

Fax: 510-264-0886
www.metricsales.com

polarity, then the orientation of all
parts and the wiring between them.

Using a digital voltmeter with
the battery connected to the snap,
and the IR Detector in relative dark-
ness, you should read about nine
volts at the collector of PT1, at the
positive side of C1, and at the inter-
section of R1 and R2. There should
be little or no voltage at the base of
Q1. The voltage at the cathode of
LED1 should be about 7.5 volts.

When an infrared signal is
aimed at the phototransistor, the
voltage at the base of Q1 should
jump to over one volt, and LED]
should light. If LED1 does not light,
be sure it was not installed back-
wards.

Using an ohmmeter and Figure
4, check continuity between
components to verify path and

battery snap
connector - RS #270-325
soldering.
Using

Use the IR Detector to verify
the operation of any IR remote con-
trol that does not seem to be work-
ing. It may need batteries, or one or
more of the keys may not be mak-
ing contact when pressed.

When testing a UNIVERSAL
remote — one that controls more
than one type of device — be aware
that it must be producing the prop-
er codes to operate your specific
equipment.

Even if the IR Detector indi-
cates that the remote is producing
infrared signals, the signals might
not be the right pulse code for the
particular device you are trying to
control. In that case, you'll need to
refer to the remote’s instructions to
set the proper codes for each
device. NV

Scopes, Meters, Analyzers, Power Supplies, Signal
Generators, Counters, Recorders and more

Hewletl-Packard, Tektronix, Fluke, Dranetz, TTC, Anritsu,
Wavetek, Keithley, and more

Test & Measurement Instruments

Over 7000 Models * 6-Month Warranty
Save 30-90% ¢ 5-Day Free Trial
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Two-way radio jamming equipment 800/900MHz. Stop illegal sur-
veillance. Pager jammers 900MHz. Stop pagers from going off during
school or church service. Cellular phone jammers. Stop cellulars from
going off during school or church service. PCS jamming, PCS phones.
Lojack/teletrack/boomerang. Stop illegal tracing/anti-surveillance.

Cordless phone jammers 49MHz/900MHz = Radar jammers Xband * Nextel
jammers ¢ Car alarm jammer ¢ CB radio jammer * Garage door jammer * RC
radio jammers * AM/FM radio * HF/VHF/UHF radios « 1/8000MHz jamming
equipment.

This equipment is designed for anti-surveillance customers:
embassies, schools, churches, governments, law enforcement.

IFYOU DON'T SEE WHAT YOU WANT, WE WILL BUILD IT FOR YOU!

We sell only to specific organizations or for export. Anyone fmp%fng ilegal
activity will be denied assistance and will be reported to law enforcement.

Jam RF ¢ 954-561-8128 or www.jamrf.com
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dealer directory dealer directory dealer directory dealer directory dealer directory dealer direct

&

Bafteries Plus #334

3415W. Glendale Ave. Ste. 4
Phoenix 85051

Batteries Plus #333

1829 E, Southem Ave.
Tempe 85282

EllioH Elecironic
1251 S. Tyndail Ave.
Tucson 85713
Power Quality, Inc.
G42E. 39N PL Ste. 5
Yuma 85365

Tower Records

3E, 9th St

Tempe 85281

AUSTRALIA
DonTronics

P.O. Box 595

29 Ellesrnera Cres.
Tullamarine 3043
www.donfranics.com

Abletfronics
2185 Archibaki Ave. Unit £

Products, Inc.

1310 "B" E. Edinger Ave,
Santa Ana 92705

All Electronics

0055, Varmont Ave.
Los Angeles 90006

14928 Oxnard St.

Van Nuys 91411
Allfronics

2300-D Zanker Rd.

San Jose 95131
Centerfold International
716 N. Fairfax Ave.

Los Angeles 90046

Del Amo Books & News
3758 Sepulveda Bivd.
Tomance %0505

Electro Mavin

2985 E. Harcourt St
Roncho Dominguez 90221
Ford Electronics

B431 Commonwealth Ave
Buena Park 904621
Harding Way News

113 W. Harding Way
Stockion 95204

Harold's Newsstand

524 Geary §t.

San Froncisco 94102
Hi-Fi Doctor

1814 E. Ball Rd

Anaheim 92806

The dealers listed below carry the latest issue of Nuts & Volts, for your convenience.

HSC Electronic Supply
4837 Amber Ln.
Sacramento 95841

3500 Ryder St.
Santa Clara 95051

‘5681 Redwood Dr.

Rohnert Park 94928
Hyatt Electronic Surplus
371 N. Johnson Ave.

B Cajon 92020

JK Electronics

6395 Westminster Ave.
Westrinster 92683

Len’s Electronic Parfs
14410 E, Valley Bivd,
Industry 91746

Len’s Electronic Parfs
108 W. 25ih St. #D
National City 91950
Lion Elecironic Labs
4948 E. Townsend Ave.
Fresno 93727

Op Amp Technical Books
1033 N. Sycamore Ave.
Las Angeles 90038
Panorama Electronics
8761 Van Nuys Bivd
Pancrama City 91402
Sandy's Electronics
Supply, Inc.

20655 Soledad Cyn. Rd. #15
Santa Clarita 91351
Sav-On Electronics
13225 Harbor Biva
Garden Grove 92643
Sierra Madre Newsstand
55 . Baldwin Ave.

Sierra Madre 91024

The Red Barn

Hwy. 299

Bieber 96009

Tower Books

211 Main St.

Chico 95528

7840 Macy Piaza Dr.
Citrus Heights 95610

1280 E. Willow Pass Rd
Concord 94520

630 San Antonio Rd
Mouritain View 94040

1600 Broadway
Sacrarmento 95818

2538 Watt Ave
Sacramento 95821

Tower Records/Video
220 N. Beach Bivd.
Anaheim 92801

5703 Christia Ave.
Emeryville 94608

6310 E. Pacific Coast Hwy.
Long Baach 90803

3205 20th Ave.
San Francisco 94132

2525 Jones St
San Francisco 94133

871 Blossomn Hill Rd.
San Jose 95123

Cody Books Lid,

139-3000 Lougheed Hwy.
Westwood Mall

Port Coquitlarm, BC V3B 1C5
Com-West Radio

Systems Lid.

8206 Ontario St. #100
Vancouver. BC V5X 3E3
Emma Marion Lid.

2677 E. Hastings St.
Vancouver, BC V5K 1Z5
Muir Communicafions Lid.
3214 Douglas St.

Victoria, BC VBZ 3K6

COLORADO
Centennial Electronics, Inc.
2324 E. Bijou

Colorado Springs 80909
Tower Records/Video

2500 E. Ist Ave.

Denver 80204

CONNECTICUT
Archway News

&4 Bank St.

New Mitford 06776

DELAWARE
Newark Newsstand
70 E. Main St.
Newark 19711

DISTRICT OF

coLuUMBIA
Tower Records

2000 Pennsylvania Ave.
Washington 20006

FLORIDA

Alfa Electronic Supply
6444 Pembrokes Rd.
Mirarnar 33023

Astro Too

949 W, Nasa Bivd

West Melbourne 32904
Clarks Out of Town News
303 §, Andrews Ave,

Fort Lauderdale 33301
Mike's Electronic
Distributing Co.

1001 N.W. 52nd St

Fort Lauderdale 33309
Skycraft Parts & Surplus, Inc.
2245 W. Faitbanks
Winter Park 32789
sunny's Af Sunset, Inc.
8260 Sunset Strip

Sunrise 33322
GEORGIA

Tower Records

3400 Around Lenox Dr. N.E
Atlanta 30326

HAWAI
SolarWorks!

525 Lotus Blossom Ln.
Ocean View 96737
Tower Records

4211 Waicloe Ave.
Honolulu 26816

611 Keegurmoku
Honolulu 96814

IDAHO

The Current Source
5159 Glenwood
Bolse 83714

ILLINOIS

Tower Records/Video/Books

383 W. Army Trall Rd.
le 60108

2301 N. Clark St, #200

Chicago 60614

1209 E. Golf Rd
Schaumburg 60173

INDIANA
Harbourtown Sales
108 Park 32 W. Dr.
Nobiesville 46060

KANSAS
Hellywood At Home
2063 Metcalf Ave.
Overland Park 66212

220 W. Harry St
Wichita 67213

LOUISIANA
Lakeside News
3323 Sevem Ave
Metalne 70002

MARYLAND
Tower Records/Video
2566 Solomons Island R4,
Annapolis 21401

1601 Rockvilie Pike #210
Rockville 20852

MASSACHUSETTS
Newsbreak, Inc.

579 G.AR. Hwy. Rt. &
Swansea 02777

MICHIGAN

Littie Professors Book Cenfer
22174 Michigan Ave.
Dearbom 48124

Purchase Radio Supply, Inc.
327 E. Hoover Ave

Ann Arbor 48104

MINNESOTA
Radio City, Inc.

2633 County Road 1
Mounds View 55112

MISSOURI
Accurate Instruments
11201 E. 24 Hwy.
Independence 64054
Elecironics Exchange
8544 5¢. Charles Rock Rd
St. Louls 63114

NEVADA

Amateur Electronic Supply
1072 N. Rancho D

Las Vegas 89106

Less Buster's Electronics
2930 N. Las Vegas Blvd.
VSTG-22

North Las Vegos 89030
Radio World

1656 Nevada Hwy.
Boulder City 82005
Tower Records/Video
4580 W. Sahara Ave.

Las Vegas 89102

6450 5. Virginia
Reno 89511

NEW YORK

All Phase Video
Security, Inc.

70 Cain Dr,

Brentwood 11717
Computer Warehouse
137 E. Bridge St
Oswego 13126

Ham Central

3 Neptune Rd
Poughkeepsie 12601
Hirsch Sales Corporation
219 Califomia Dr,
Williamsville 14221
Tower Records/Video
105 Oid Country Rd.
Carle Place 11514

350-370 Route 110
Huntington 11746

1961 Broadway
New York 10023

383 Lofayette St.
New York 10003

OHIO

Bank News

4025 Clark Ave.
Cleveland 44109
Compustuff

24 Great Oaks Trl.
Wadsworth 44281

Foolsteps

4925 Jackman Rd. Store #58
Toledo 43613

Hosfelt Electronics, inc.
2700 Sunset Bivd.
Steubenville 43952
Keyways, Inc.

204 5. 3rd St

Miarmnisburg 45342

Leo's Book Shop

333 N. Superior St

Toledo 43604
Powermanxx, Inc.

1587 U.S. Route 68 N
Xenla 45385

OKLAHOMA

Steve's Books & Magazines
2612 S, Harvard

Tulsa 74114

Taylor News & Books

133 W. Main, Ste. 102
Okiahoma City 73102

OREGON

News & Smokes

2295 W, Main St.

Medford 97501

Norvac Elecironics

7940 5:W. Nimbus Ave. Bidg. 8
Beaverton 97005

950 Conger
Eugene 97402

1545 N. Commercial N.E
Salem 97303

Tower Books

1307 N.E. 102nd Ave.
Portiand 97220

PENNSYLVANIA
Bedford 5. News

308 Bedford St.
Johnstown 15901

Tower Books

425 South St.
Philadelphia 19147
Tower Records
340'W. Dekalb Pike
King of Prussia 19406

TENNESSEE
Tower Books

2404 W. End Ave.
Nashville 37203
Tower Records
504 Opry Mills Dr
Nashville 37214

TEXAS
BDL News, Inc.
809 Pierce

Houston 77002
Electronic Parls Outlet
3753-8 Fondren Rd
Houston 77063
Mouser Electronics
958 N. Main S,
Mansfield 76063
Tanner Electonics
1301 W. Bettline #105
Carroliton 75006
Tower Records
2403 Guadalupe St
Austin 78706

VIRGINIA

Tower Records/Video/Books
4110W, Ox Rd. #12124

Fairfax 22033

1601 Willow Lawn Dr.
Richmond 23230

8389 E. Leasburg Pike

Vienna 22182

WASHINGTON
A-B-C Communications, Inc.
17541 15th Ave, N.E.
Seattie 98155
Service Request
3304 W. Rowan Ave.
Spokane 99205
Supertronix

16550 W. Valley Hwy
Seattie 98188

Tower Books

10635 N.E. Bth St
Bellevue 98004

20 Mercer 5t
Seattie 98109

WISCONSIN
Amateur Electronic
Supply, Inc.

5710 W. Good Hopa Rd
Miwaukee 53223
Greenfield News & Hobby
6815 W. Layton Ave.
Greenfield 53220

Cudahy News & Hobby Ctr.
4758 Packard Ave.

Cudahy 53110

WYOMING
Western Test Systems
2701 Westiand Ct. #8
Cheyenne 82001
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by Joseph J. Carr

UnEmGHame]

Dealing With AC Power Line EMI

Radio recep- Figure 1 shows the fundamental
Xl situation in all radio reception
tion Is many  problems. There is always some basic
noise level caused by a combination of
natural and man-made sources.
As society becomes more and more
electrical, the man-made component
becomes huge. But the actual amplitude of

things to
many people,

but all forms

. the noise signal is not nearly as important

ofifacin as the SNR, i.e., the relative strengths of
activity boil the desired signal and the noise.

You will find that listening to weak

down to one  ionais on some frequencies, especially

thing: the in the AM band or the “tropical”

MW/SW bands, is made difficult or

signal-to-noise impossible by hash from the AC

power lines.

Figure 1 shows four situations.
There ijs There is a basic RMS noise level,
which is labeled 0 dB. Four signals are
present (A, B, C, and D). Signal A is
clearly below the average noise level,
so will not be heard. Some very skilled
caused by a operators might be able to hear signal B
ge because it sticks up just above the 0 dB
combination of noise level, but for most people it will
remain a “... was that a signal or my imag-

ination?” situation.

ratio (SNR) game.

always some

basic noise level

natural and

man-made When the signal gets a little higher,
say 3 dB above the noise floor, it becomes
SOUrCes. roadable with a bit of discomfort and

annoyance. For most situa-
tions, “comfortable” listen-
ing requires an SNR of 10
dB, i.e., a signal that is con-
siderably above the 0 dB
noise floor.

Keep in mind that the
absolute amplitudes of the
noise and signals are not as
important as the signal-to-
noise ratio. Of course, as you
start digging for weaker and
weaker signals, the ampli-
tude of the noise signal must be suppressed
in order to get a usable SNR.

AC Power Line Noise

Perhaps the most common form of
man-made noise afflicting radio and televi-

sion reception is from the AC power lines.
When | first moved into my present home,
my HF shortwave receivers were all but use-
less because of the high "hash” level of
noise present.

The problem turned out to be a collec
tion of "dimmer” switches that replaced the
ordinary light switches. Those devices use a
duty-cycle SCR circuit to lower the power
level of incandescent lights, and the truncat-
ed waveform they produce is rich in har-
monics (well into the HF bands!).

| replaced all six dimmers with conven-
tional switches, and the noise level dropped
enough decibels to be really impressive.

Over the years, | have found a large
number of non-radio sources of interference
to AM broadcast band (BCB), FM BCB, high
fidelity audio, and television equipment in
addition to shortwave and scanner receivers.
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10 —— 20dB Figure 1 - The sighal-to-noise
problem.
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Bob, Super-Tech extrodinaire, has a secret weapon.
This amazing device allowed him to locate and replace
all 34 bad electrolytic capacitors in this TV in less than
30 minutes. So instead of throwing this TV into the local
landfill and adding more pollution, Bob's secret weapon

BOB SAVED THE WORLD TODAY...

Included are: electric motors, a
microwave oven, loose tie-wires on
AC mains transformers (on the pole
outside the home), and electrical
space heaters.

Many different forms of appli-
ances were indicted, including (oddly

enabled him to give the World a brighter future.
Impressed his manager and his customer too.

Bob's secret weapon? The world's best in-circuit cap
checker, the CapAnalyzer 884 by EDS.

Smart techs know that to be productive you need to find
defective components quickly and accurately. That's why General Motors, Matsushita Industrial, Sears Service,
Pioneer Electronics, Panasonic Authorized Service, NASA/Kennedy Space Center, Time/Warner Communications,
NBC TV and thousands more independent service technicians have chosen the CapAnalyzer 884 over all of the other
capacitor checkers. Check - for actual CapAnalyzer users' comments as they compare
their CapAnalyzer to the "wizards" and "z-meters" they already own. They all prefer the CapAnalyzer because it
checks electrolytic capacitors, in-circuit, with 100% accuracy. No unsoldering to check out-of-circuit, no mistaking a
shorted or leaky cap as good, as other "ESR" meters do, no guessing about whether a value is good or bad. With our
exclusive three-color comparison chart right on the front panel, auto-discharge, multi-beep alert, and one-handed
tweezer test probe, even your pet monkey could find defective caps in that problem PWM power supply, TV, monitor

e, - ...NOW IT’S YOUR TUAN.

So get your own CapAnalyzer 88A. It's only $179. With our exclusive 60-day satisfaction-or-money-back guarantee,
you risk nothing. Prepare to be amazed: your only problem will be running out of work as you take care of all of those
"dogs" that you've been sitting on. We're Electronic Design Specialists. We make test equipment designed to make
you money. Available at your distributor now, or call 561-487-6103. Check out www.eds-inc.com for the details,
76  May 2000/Nuts & Volts Magazine
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enough) a dishwasher that has an
SCR controller inside to turn it on and
off, a garbage disposal unit under
the complainant’s sink, a garage
door opener, and the most raucous
door bell-chime I've ever heard.

Two forms of noise seem to be
present. First, the harmonics of the
60 Hz power line waveform are pre-
sent throughout the spectrum. If the
power line produced a pure
sinewave, then this would not occur.
But the power line waveform is dis-
torted, so has harmonics. Because
the power levels are so high, the sig-
nificant harmonics form a “comb”
spectrum every 60 Hz high into the
radio frequency spectrum. Second,
any item that sparks (e.g., electric
motors) will produce static signals
much like lightning does.



O enzsnanne)

Dealing With AC Power Line EMI

Figure 2 - EMI levels as a

function of frequency.
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CHASSIS GROUND BUS

Figures 2 and 3 characterize this
noise emission in two different ways.
Figure 2 shows the relative level in
arbitrary units versus frequency.
Typical intensity levels might run from
a fraction of a microvolt per meter
(uV/m) to nearly 500,000 pV/m,
depending on the source (which is
why Figure 2 is in “arbitrary voltage
units®).

Note in Figure 2 that the distrib-
ution of signal intensity is uneven
throughout the spectrum. The levels
will be extremely high in the VLF por-
tion of the spectrum, and fall off
almost evenly up into the UHF spec-
trum. If you tune into the AM BCB or
medium wave bands (up to about 7
MHz or so), then you will note a high

hash level. It is more intense on the

RELATIVE NOISE LEVEL

30 MHz

e

150 MHz

Figure 3 - EMI levels as a func-
tion of distance from the source

for different frequencies.

DISTANCE FROM NOISE SOURCE

\J
ol

lower frequencies, but annoying
well into the shortwave bands.

Figure 3 characterizes the 60 Hz
power line EMI problem as a func
tion of distance from the noise
source. Again, because the actual
values of the distance and signal
strength vary with your particular sit
uation, relative units are used in
Figure 3. Note that the 500 KHz (bot-
tom of AM BCB) strength does not
fall off nearly as fast as the higher
frequency components.

‘This fact leads us to a strategy
for finding the source. Start at the
lowest frequency, and tune to higher
frequencies until the noise just
begins to disappear. You want it

audible, but barely so. Walk, drive, or
turn your antenna in first one direc-
tion and then the other to see in
which direction an increase is noted.
Go in that direction until the signal is
again strong.

At that point, pick another high-
er frequency at which the noise is
just barely audible and repeat the
process. This process is repeated at
successively higher frequencies until
you are very, very close to the source.
At that time, start looking for likely
culprits. -

Once the source is located, it can
be dealt with by one or more meth-
ods. If it is the power line (loose con-
nections raise hob with

ANTENNA

CHASSIS GROUND BUS

Figure 4 - The source of internal AC
hash and harmonic noise in a receiver.

reception!), then contact
the power company and ask
them to fix it ... demand it if
they balk. If it turns out to
be an appliance, then either
the appliance needs repair

AMPLIFIER

RF REST OF RECEIVER
CIRCUITS

or some sort of filtering is
needed.

=

| EXTERNAL EARTH GROUND

DC POWER

SUPPLY
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Unless it is your appli-
ance, | recommend having a
professional technician actu-
ally do the work. If you do
the necessary work on your
neighbor’s appliance, then
you will be “married to it" if
anything at all goes wrong
even in the distant future
(some people will use any
excuse to get someane else
to pick up their tab).

Things To Do At
Your Receiver

You may or may not be
able to do something about

the noise source (which is always the
best solution!), but there are some
things that you can do about the
problem at your receiver. Let's take a
look at some of those problems.
First, let's look at one of the
sources of the problem. Let's assume

§ SECRETS OF
| RF CIRCUIT
DESIGN

one of
today's most

@ respected electron-
| ics authors comes
A this pragmatic,
intermediate-level guide to designing,
building, and testing all types of radio
frequency circuits. Filled with func-
tional projects that demonstrate the
principles of RF circuits, this revision
of a bestseller also provides a handy
parts list and sources of components.

71& most popu-
lar book on an-
tennas ever writ-
ten, widely known
as "the antenna
builder's bible."

This Third Edition is a work for
anyone with an interest in antennas,
from the newest of novices to the
most experienced engineer. This
empowering book gives you all kinds
of projects and material that explains
why what you did works.

As a paid subscriber to
Nuts & Volts, you'll receive 10% off
the list price!!
(See ad on page 46 for ordering details and
other tifles currently available.)
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impedances (RG).
Assume first that
the external antenna is
attached to A1, and
that both A2 and GND
are not connected. In
this circumstance, the
ground loop voltage
developed across RG is

i

seen as a valid signal by
the receiver, The radio
chassis is eventually
grounded to earth, but
through the power
connectors (P1 and J1),
to the power line
ground at the service
entrance to the build-
ing. Because of wire
resistance, connector
blade resistance, and
the fact that your ser-
vice entrance ground
might be poor for RF,
the value of RG can get

a generic shortwave or scanner
receiver with a three terminal anten-
na connector (Figure 4).

The antenna terminals include
A1 and A2, which lead to the anten-
na input circuitry, and GND which is

the chassis' ground
(and zero-signal com-
mon). There is normally
a coupling path
between the AC power
wiring and the chassis
of the receiver.

The capacitance
between the AC power
wiring and the chassis
forms a path, repre-
sented by capacitor CS
in Figure 4. This means
that noise-laden AC is
passed onto the receiv-
er chassis, where it can
be coupled into the RF
amplifier and the rest
of the circuit due to

quite high.

The solution: add an external
ground connection to the receiver
the way the instruction manual told
you to do — strap A2 to GND, and
then through a heavy conductor to a
proper ground rod buried in the
earth. That may eliminate a large
part of the power line hash without
further work. i

AC Power Cord Chokes

Now let's assume that the receiv-
er is properly grounded, but that a
high noise level still exists. It may be
that the RF components are riding
into the receiver via the power lines,
and then radiated into the sensitive
circuitry. The way to deal with this
problem is to eliminate them before
they enter the receiver cabinet.

It is often hard to diagnose this

problem, but if the receiver is battery
powered, the problem is easier. My
favorite general coverage receiver
has a DC connector on the rear panel
to allow it to be operated from a 12-
volt battery source. Disconnect the
receiver from the AC power line and
operate it from the battery. If the
noise level drops appreciably, then
suspect the entrance path is the
power cord.

One of the easiest ways to deal
with the problem is to use only as
much power cord as needed to reach
the outlet. Coil the rest of the cord
into a six-inch diameter loop as close
to the chassis as possible.

A species of “RF choke” can be
built using the approaches of Figures
5, 6, and 7. The simplest approach is
to wrap the receiver's AC power cord
around a ferrite rod (Figure 5) as
close as possible to the power
entrance on the rear panel of the
receiver.

Any of several ferrite rods can be
used, but the Amidon Associates
R61-050-750 is appropriate. Wrap as
many turns as will fit onto the 7.5
inch rod, and then secure them with
tape (they have a tendency to come
unwrapped). There should be
enough cord left to plug into the out-
let, but even if you have to use an
extension cord, wrap as many turns
as will fit onto the rod.

A superior approach to the same
idea is to use a toroid core as shown
in Figure 6. Use one of the larger
toroid cores (the kind used for mak-
ing kilowatt and up BALUN trans-
formers) so that the relatively thick
coaxial cable can be accommodated.
Wrap as many turns of the power
cord as paossible onto the toroid core.
Note cne thing well, however, with
the power plug connected this might
be impossible to do. If you don't
want to modify the power cord, then

EZ-EP DEVICE PROGRAMM

Check Web!! - www.m2l.com

Fast- Programs 27C010 in 23 seconds

Portable - Connects to PC Parallel Port

Versatile -Programs 2716-080 plus EE

and flash (28, 29) to 32 pins

Inexpensive - Best for less than $200

@ Correct implementation of manufacturer
specified algorithms for fast, reliable
programming.

® Easy to use menu based software has

binary editor, read, verify, copy, efc.
Free updates via bbs or web.

EP-Z8 (ZB6E0234.6,78) 33905

Available Adapters
EP-PIC(18C5x,61 B2x,71,84) 340.95
EP-PICBA (16C52-5724) $30.95
EP-PIC12 (12CS0x) 3239.95
EP-PIC17 (17C4x) 349,85
EP-51 (8751,C51) 53995
EP-11E (88HC11 E/A) $58.95
EP-11D (B8HCT11D3) $30.85
EP-18 (16bf EPROMS)  349.95

EP-SEE2 (83x,24x,25x,85x) $30.95
EP-750 (B7C750,1.2) §50.95
EP-PEEL (ICT22v10,18v8)  $50.95
EP-1051 (89C1051,2051) $39.85)
EP-PLCC (PLCC EPROMS) 3548.85
EP-SOIC {SOIC EPROMS) 54895
EP.TSOP (TSOP EPROMS) $56.95
Many Other Adapters Available

MZ3L Electronics

Do You Repair Electronics?

For only $7.95 a month, vou [l receive a wealth of information:

® TechsChat live chat room.

® Automated email list server.

® Full over current detection on all 970/259-0555
device power supplies protects against F“;;;“&sz;‘;m
bad chips and reverse insertion. Durango, CO 81301

@ Broad support for additional devices | O° oy 7% ;
using adapters listed below. http: L |

78 Mav 2000/Nuis & Volts Magazine
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® Private user discussion forums.

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

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

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

RepairWorld.com

Electronix Corp. 1 Herald Sq. Fairborn, OH 45324 (937) 878-9878

Write in 32 on Reader Service Card.
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ACPOWER
LINE CORD

ONE OR MORE
FERRITE BLOCKS

Figure 7 - EMI choke fashioned by clamping
ferrite blocke onto the AC power cord.
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Figure & - AC power line EMI L-C low-pass
filter (see warning in text).

age rating of 125 volts
AC, and 1,400 volts DC
(tested to at least 2,800
volts DC). Electronic
parts catalogs are a
good guide to suitable
types of capacitor.
SAFETY NOTE:

you might want to either use the fer-
rite rod approach, or a ferrite block
as shown in Figure 7.

Two views of a ferrite split block
are shown in Figure 7A. These blocks
come in two halves, each of which is
notched such that when put togeth-
er they form a hole. The application
of these blocks is shown in Figure 7B.
The blocks are clamped onto the
receiver’s AC power cord as close as
possible to the rear panel of the
receiver. Once the blocks are
clamped together, they can be
secured with tape. In some cases,
only a single split block is needed
but, in severe cases, two or more
split blocks may be added in series.
These blocks act like RF chokes, so
will snub the higher frequency com-
ponents while not affecting the 60
Hz AC power.

Ferrite split blocks are available
in a number of sizes and shapes to
accommodate a number of different
forms of cord. Some are flat to allow
clamping onto computer ribbon
cable, in case a digital device such as
a computer is the noise culprit.

AC Power Line Filters

Another way to deal with the

problem of EMI carried into the
receiver on the AC power line is
shown in Figure 8. The idea here is to
use a low-pass filter in series with the
AC power line so that the RF compo-
nents are snubbed out, leaving the
60 Hz to pass unimpeded.

Several filter designs are popular.
Some of them use separate pi-sec-
tion filters in both the hot and neu-
tral lines, while the other uses a pair
of coupled coils in a common mode
arrangement such as Figure 8.

This design uses a ferrite rod .

such as the Amidon Associates R61-
050-750 to form L1A and L1B. The
turns are wrapped onto the cord
with a size of AC power wire appro-
priate to the size. For the maximum
power levels, use #12 AWG solid
wire intended for AC power wiring
applications. The turns for L1A and
L1B are wound in the bifilar manner
(Figure 9).

The capacitors used in the filter
of Figures 8 and 9 should be rated
for 125 volt AC service. Ordinary 600
volt or 1,000 volt capacitors are not
suitable because they are not rated
for constant application of 125 volts
AC power line voltage. A typical rat-
ing for C1 through C4 is 0.0047 pF
to 0.05 pF (0.01 pF typical) at a volt-

Working with AC power
lines is dangerous. Accidental con-
tact with the line can kill you.
Improper wiring or a bad selection of
components, or improper construc-
tion methods can create both electric
shock and fire hazards. It is highly
recommended by the author, editor,
and publisher that you select a com-
mercially made, UL approved AC line
RF filter made for this purpose rather
than homebrew your own. If your
receiver uses the same kind of square
AC power receptacle that IS found
on computers, then you can find a
replacement for the chassis recepta-
cle that has an EMI filter built in.

Special Case

About five years ago, | had a
problem at my house that created
AC power line hash in great quanti-
ties, and also affected my AC power
service. For several years, | listened to
an evening shortwave broadcast in
the 56 MHz band, and on Saturday
night to WSM in Nashville (650 KHz
AM) ... good country music is where
you find it (There! I'm out of the clos-
et ... a Carr’s a hillbilly music fan!).

The hash started one summer,
and continued into the fall, ruining

many evenings of listening. It had an
average sig-

nal strength

of S7 to S8
on my Drake
R-8 receiver
S-meter. |
suspected
that the

e s

Figure 9 - Construction of the power line EMI filter.

problem was
on the
power pole,

but the local power company could
not find any problem.

That winter, a strange thing
started happening with the lights in
my home. Whenever any heavy cur-
rent drain (refrigerator, freezer, fur-
nace) would turn on, the lights
would nearly double in brightness.
Notice anything odd? Lights should
dim, not get brighter, when a heavy
load is turned on.

This time, the power company
did find a problem. The technician
came to the Carr house about 10
o'clock one evening, when the effect
was nearly constant, and found that
the neutral line connection to my AC
power line service was loose.

The fellow raised his “cherry
picker” basket up to the power pale,
at the point where my service tap
was located, and used the largest
crimping tool I've ever seen to repair
the connection. The lights went back
to normal, which was a blessing.

But the next evening, | noticed
that the S-8 noise level was down
somewhere near decimal dust ... the
hash was gone. | suspect that the
loose connection was causing the
hash all along. Indeed, the power
company could have fixed the service
problem earlier if they had taken the
EMI problem seriously. The hash was
merely a prodomal symptom of the
service problem!

Conclusion

AC power line harmonics and
spark hash can create havoc with
radio reception. But with the meth-
ods discussed in this article, you will
be able to overcome many of these
problems. NV

Connections ...

I can be reached by snail

mail at P.O. Box 1099, Falls
Church, VA 22041, or via
E-Mail at CARR]J@AOL.COM.
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larm clocks
have become so
common and
cheap that it's
ard to find a
construction project for a
complete alarm clock. This
article is just that,a com-
plete alarm clock, from the
power supply to the case.
While it's probably no
cheaper than one from K-
Mart, unlike most construc-
tion projects, at least when
it’s built, your spouse won’t
need to ask,“VWhat is it?”

DIGITAL
ALARM CLOCK

Hardware

The alarm clock has all the basic
features found in most commercial
digital alarm clocks. The block diagram
shown in Figure | breaks the alarm
clock into four parts: power supply,
alarm, microcontroller; and display.
There are actually two circuit boards
that make up the alarm clock: the DBI
display board and the CK2 circuit
board which includes the power sup-
ply. alarm, and microcontroller.

Display Board

Display Controller

The DBl is based on the
MC14489, Ul in Figure 2. Motorola
calls this chip a “Multi-Character LED
Display/Lamp Driver” It's quite a ver-
satile device, capable of driving a five-

by Brian Beard

digit common-cathode display plus
decimals, 25 discrete LEDs, or just
about any combination in between. In
the DBI circuit, it drives four seven-
segment digits plus colon while the
fifth digit is used to drive four annun-
ciator LEDs. It does this by multiplex-
ing segments “a” through “h” among
the five digits, or five banks as they are
called on the IC's data sheet. The
MC14489's internal oscillator guaran-
tees a minimum refresh

el

Figure |. Block diagram
of the digital alarm
clock.
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rate of 700 Hz, more
than fast enough to
insure a flicker-free dis-
play. Other than the LED
display, the only external
component required is a
single resistor (R1) to set
the maximum segment
drive current. Drive cur-
rents can go as high as 30
mA per segment, but
thermal considerations

become critical at high
drive currents.The DBI is

designed for a peak seg-

computer via patch cord and mic.
Intro price $129.95

HOT NEW PRODUCTS!!!

Phone Manager - Reverse Caller ID. Now you
can keep track of outgoing numbers. Records

length, time and date of call. Keep track of the
children, the wife, or the phone company. Easy
hookup via phone jack.

Phone and Internet Voice Changer - This
device is new to the market and provides
realistic sounding voices. It allows you to
interface directly to your phone jack, or

Order directly from our website at www.electronickits.com
We also have over 200 Electronic Plans, Kits and Spy Products
Carl’s Electronics Inc. sales@electronickits.com

New low price $§49.95

\ D

82 Mavy 2000/Nuts & Volts Magazine

ment drive current of
approximately 12 mA.

The MCI14489 has an eight-bit
configuration register and a 24-bit data
register. The configuration register
controls blanking and how each digit’s
data is decoded.

Communication with the
MC14489 is via a synchronous serial
interface. For details on the serial
interfaice or programming the
MC 14489, consult the part's data sheet
which can be downloaded from the
Motorola web site, http://www.
mot-sps.com/.

LED Display

The actual display is a CC56-
2|1 EWA multiplexed LED module. This
is a high efficiency red, four digit, com-
mon cathode, seven-segment display
with 0.56" high digits.

The four discrete LEDs on the
DBI are annunciators. Their functions
are shown in Figure 3.The upper-left

LED is lit whenever the alarm is
enabled. This will tell you at a glance
whether you have the alarm turned on.

Main Circuit Board

Power Supply Circuitry

Now we return to the main cir-
cuit board, the CK2. Figure 4 shows
the power supply.The alarm clock can
be powered by a 9VDC wall trans-
former or a 9V backup battery. DI
and D2 isolate the 9VDC wall trans-
former and backup battery from each
other. All the alarm clock circuitry
runs on +5V, which is provided by Ul,
a 78540 universal switching regulator
subsystem. This high-efficiency step-
down regulator keeps heat build-up at
a minimum and extends the battery
life when main power is off.

The regulator is designed to
deliver +5V at up to 100mA of cur-
rent. For normal operating conditions,
the alarm clock draws between 30 and
50 mA, depending on the number of
active segments in the display. When
running off the battery in low power
mode, the current drain drops to 5
mA. For an excellent tutorial on
designing with the 78540, see
Motorola application note AN920.

Two comparators from the
LM339 (U2) quad-comparator com-
prise the voltage monitoring portion
of the power supply circuitry. U2A
monitors the battery voltage and U2B
monitors the 9VDC inpurt at J2. Both
comparators use a resistive divider to
drop the monitored voltage close to
the 1.2V reference from the 78540.
The total resistance of the divider for
the battery (R4+R7) is high so the
current drain on the battery is low.

In fact, as long as external voltage
is applied at J2, reverse leakage cur-
rent through D2 keeps the net drain
on the battery near zero. Because the
battery voltage drops slowly, hystere-
sis is required to prevent erratic
switching. The output of U2A
(BAT_OK) switches from high to low



as the battery voltage falls below 6.5V,
and back high as battery voltage rises
above 7.4V. Hysteresis is also required
on U2B because most DC wall trans-
formers have large filter capacitors
that cause the 9VDC to decay slowly
when the main AC supply fails. The
output of U2B (PWR_OK) switches
from high to low as the voltage at |2
falls below 8.2V, and back high as the
voltage rises above 8.6V.

Microcontroller

The MC68HC705)IA microcon-
troller, or JIA for short, is shown as
U3 in Figure 5.The || A has 1240 bytes
of one-time-programmable (OTP)
EPROM, 64 bytes of RAM, a |5-stage
multifunction timer with prescaler,and
14 bidirectional /O lines. For com-
plete data on the MCéBHCT705]1A,
see the technical data manual available
from Motorola. The crystal frequency
is 4.1943MHz which is 2°22. The J1A
operates at half the crystal frequency
or 2.097152MHz. Since the operating
frequency is an exact binary number,
the multifunction timer can produce
real-time interrupts at integer Hertz
rates. The alarm clock software sets
the multifunction timer for 16 real-
time interrupts per second.

The JIAs I/O lines are divided
among two ports, port-A has eight
lines (PAO-PA7) and port-B has six
(PBO-PB5). On the CK2, PAO-PAS are
all used as inputs with pullup resistors.
PAG6 is an input for the BAT_OK sig-
nal. PA7 is an output and controls the
alarm, PB0O-PB2 are outputs to the dis-
play board.

Controls

PAS connects to a jumper used to
select a |2- or 24-hour display format.
Grounding PAS (closing jumper |P24)
will give you the 24-hour display. The
function is controlled by a jumper,
because most people have a definite
preference, but a switch can be con-

nected if you want to switch between
display modes. If you hardwire the 24-
hour display, the AM/PM indicators on
the display board will never come on,
so you need not even install them.

PAO-PA4 connect to user operat-
ed switches. Each switch connects to a
pair of pads on the CK2 circuit board.
The five pairs are marked SW|-SW5.
The TIME_SET, ALARM_SET,
HOURS_SET, and MINUTES_SET
switches are all normally-open push
buttons. The TIME_SET button allows
you to set the time of day. Pressing it
together with the HOURS_SET but-
ton will increment the hours digit until
one of the buttons is released.
Similarly, the TIME_SET and MIN-
UTES_SET buttons will increment the
minutes digit. When you press and
hold the ALARM_SET button, the dis-
play will show the alarm time. While
the alarm time is displayed, it can be
changed with the HOURS_SET and
MINUTES_SET buttons.

The ALARM_ENABLE switch can
be an SPST toggle, or an SPST toggle
in parallel with a normally-open push
button. The ALARM_ENABLE switch
connects to PA4 via SW5. When the
switch is open, PA4 is high and the
alarm enabled LED will be lit. At the
first second when the time of day
equals the alarm time, the JIA will
turn on the alarm circuit if PA4 is high.

To turn off the alarm, PA4 only
needs to be grounded for /16 of a
second. A momentary push button
works fine to turn the alarm off, but as
soon as you release the button, the
alarm is enabled for the next day. On
the  other hand, if the
ALARM_ENABLE switch is a toggle,
the alarm will turn off as soon as the
switch is toggled closed, but you have
to remember to toggle it back open
to re-enable the alarm. However, the
toggle will allow you to turn the alarm
off for the weekend whereas the push
button will not.
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CLOCK OPEN — TOP VIEW

Alarm Circuitry

The alarm circuitry is shown in
Figure 6. Comparator U2C is config-
ured as a gated oscillator: The gate sig-
nal (ALARM) is the PA7 I/O line from
the ] 1A.When PA7 is high, the output
of U2C is a 1300 Hz squarewave.

When PA7 is low, the output of U2C
is low. R18 and Cé set the oscillator’s
frequency according to the equation F
=1/(1.388*R18*C6) where RI8 >=
10*¥R 19. U2D functions as an inverting
speaker driver.When U2C is low, U2D
is high and both terminals of the

DBI PARTS LIST 7 RS, | P24 T in head
RIT-RI6 330K,025W,5% : e iy
Qty. Ref# Part (orange-orange-yellow-gold) ; 0 teery connector (red +, black -)
Resistors I R9 1K, 0.235W, 5% ' 16-pin low profile sacket
I RI 33K, 0.25W, 1% (brown-black-red-gold) |l 5 PRGN, profis dockes
1 nge-orange-black -brown) 1 RIO 10M, 0.25W, 5% | K2 C'-p""t g;v rl')d ok
3 R2-R4 10K (brown-black-blue-gold) iy i
(brown-black-orange-gold) I RI7 150K, 0.25W, 5%
C:.pacmors (brown-green-yellow-gold)
&l 0.luFd | RIS 560K, 0.25W, 5% The followi s
Semtconductors (green-blue-yellow-gold) £ 0RCWINg Are 2 .:Tm’“- logi
4 DI-D4 RedTl LED | RI9 15K, 0.25W,5% AL g A T
| DISP CCSS-ZIE:VA. four-digit R (brﬁwn-green-orange-gold) R "‘I °.k’"et°M‘"DLa'208'e’ Slmt
multiplexed display module | 1.2K, 0.25W. 5% ; ¥
i ul MC | 4489P {brown-red-rad-gold) http:/www.cs.net/lucid/
?ther uoan |°" mt(s:ircuit Hoard ; I:.II ?gg}lge%so\g'nsg?: -orange-gold) 1) The big kit for $39.00. Everything needed to build the alarm
I RNI 10:piy; 10K pin-T: commen oci:k da“ss;::bed in the article except the case, switches, and
Capacitors 2) TE: Smafil;l‘l :T( for $31.00. This includes only the circuit
CK2 PARTS LIST | g.cz 20|:ng.25|\5% boardt:égteg:dteﬁ circuits, fc:;—dlgr:nlaED display module, dis-
3 . 1 crete s, lexiglass window, and one capacitor.
%g‘stnrsM Part : E‘; g:Fd' ;?: ::;:: :Emg 3) ICs and display-only kit for $20.00.This is the kit for you if
1 RI 1.0 ohm, 0.25W. 5% | Cé 0.001uFd you don't intend to use the case or circuit boards shown in
gl;mwn—l.:ia.ck- gl:;l d-gold) 3 c7.c8, the article. It includes only the following parts:
| R2 0K, 0.25W, 5% Cl3 0.1uFd
(orange-black-orange-gold) Semiconductors Eﬁ;f universal switching regulator
I R3 10K, 0.25W, 5% 3 | “;gsf‘l’x"";’:éw' e
& ramm microcon er
o SR B psmie 0y schory recaer V14485 itk sbareoer LED By vt
redred groen gold) | v2 LH335, quad comparator CC356-21EWA four-digit LED display
| RS 6‘;?K. 0. 25\:22 ) (IJth u3 MC68HCT05]1 A, micmcomrolfer
ue -g0 er components : : : 5
2 R6R20 | 2K B 2w % | YI 4.1943MHz crystal, HC-49 NOTE: Schematics, source code; assembly instructions and
{brown-red-red-gold) I LI 100uH coil users manual are supplied on disk. Include $3.20 for shipping
i R7T  470K,025W,5% | 2 DC power jack, 2./mm center pin 0 fie R DR CUBce DRI0 Svtss Rt Sk
(vellow-violet-yellow-gold) I P1 Piezoelectric speaker, AT-201C or equal  mclude 5% sales tax.
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Figure 2.
Schematic of the
DB display circuit
board.

associated with it are
not installed on the
CK2.

Software

s There isn't

enough space to print

the entire assembly

INTMMONDD

language source code
1G1 in  this  article.

However, it is avail-

MC 144897

able on the Nuts &

Volts website. The
source code is well-
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Figure 3. Function of annunciator LEDs.
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piezoelectric speaker are at the same
potential so there is no audio output.
When U2C oscillates, U2D applies a
5V squarewave to the piezoelectric
speaker.

In addition to the circuitry men-
tioned above, the CK2 also includes
an RS-232 serial communications link.
Since this feature is not used with the
digital alarm clock, the components
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commented and high-
ly modular, so it should be easy to
understand.

The code begins with several
blocks of comments.These explain the
memory map, functioning of all the
ports, and the display interface. Mixed
in with the comments are a large
number of equate (EQU) statements.
Equates associate understandable
names with the numeric values used
to reference various registers and
memory locations. These equates
make the difference between readable
code and undecipherable hieroglyph-
ics. The next section of code is the
RAM definition area.

This section doesn't actually gen-
erate any code, but it does assign vari-
able names to addresses in RAM.The
subroutines come next in the pro-
gram. One of the subroutines con-
verts binary values to BCD, another
converts 24-hour time to a 12-hour
format, and another serializes the data
before sending it to the display board.
Internally, all times are kept in a 24-
hour format, so the alarm will go off
only once a day, even if you select the
12-hour display format.

Setting the time

Two other subroutines are
responsible for setting the time of day
and alarm time. Both of these subrou-
tines call a delay subroutine that mon-
itors how long you hold the “set” push
buttons depressed. For example, if you
press the  TIME_SET and
MINUTES_SET push buttons, the min-
utes will increase by one immediately.

If you keep both buttons
depressed, the next increment will
occur after 0.8 seconds; the interval
between increments will then get
smaller and smaller until it reaches a
rate of five per second. This way, you
can rapidly change a value by holding
both buttons. Note that when the
TIME_SET button is released, the sec-
onds counter is cleared so that time-
keeping resumes from the start of the
displayed minute.

Program flow

At power-up, control is trans-
ferred to the address stored in the
reset vector. In this case, it is the label
“RESET.” This portion of code config-

ures all the JIA I/O lines, and sets the
multifunction timer for 16 real-time
interrupts per second.All variables are
initialized and the memory holding the
current time is set to 0000, midnight
in the 24-hour format. It then starts
flashing the display on for one second,
then off for one second until the
TIME_SET button is depressed. Once
the correct time is set, the program
enters the main loop.

The main program loop (at the
label LOOP) begins by putting the | IA
in the WAIT-mode. The JIA must be
brought out of WAIT-mode by an
interrupt. When a real-time interrupt
occurs, execution jumps to the real-
time interrupt service routine, TICK.
In the TICK routine, the memory loca-
tions holding the current time are
incremented by 1/16 of a second.
Execution then returns to the instruc-
tion following the WAIT instruction.
After a real-time interrupt tick, the
program checks the status of
PWR_OK.

Assuming PWR_OK is true, the
program branches to the normal
power mode at label ML100.The pro-
gram checks the TIME_SET and
ALARM_SET switches and calls the
appropriate subroutines as required.
The program clears the alarm condi-
tion flag if the ALARM_ENABLE input
(PA4) is false.

Next, the program checks to see
if it is the first tick of a new second. If
it is, the display is updated. If it is the
start of a new second and
ALARM_ENABLE is true, the program
compares the alarm time to the time
of day.

If the times are equal, the alarm
condition flag is set. While the alarm
condition flag is true, the program will
pulse the alarm on for one second,
then off for one second for up to 30
minutes. Note that, in normal opera-
tion, switches are monitored every
I/16 of a second and the display is
updated once a second. Finally, execu-
tion branches back to the LOOP label.

If PWR_OK is false, and has been
for 32 consecutive real-time interrupt
ticks, the program branches to low
power (battery backup) mode at label
LP100.When first entering low power
operation, the alarm clock will turn off
all LED displays to conserve battery
power. After the first real-time inter-
rupt tick of every second, the program
compares the alarm time to the time
of day.

If the times are equal and
ALARM_ENABLE is true, the alarm
condition flag is set. While the alarm
condition flag is true, the alarm will
sound continuously for up to 59 sec-
onds or until the ALARM_ENABLE
input goes false.

Note that there is no visible indi-
cation of operation in low power
mode and none of the SET switches
will work. But as long as the battery
lasts, the alarm will sound at the alarm
time set before main power failed.This
could keep you from missing work if a
thunderstorm knocks the power out
during the night. Finally, execution
branches back to the LOOP label.



Interrupts

Following the main program loop,
we come to the interrupt service rou-
tines. The first is TICK, the real-time
interrupt service routine. TICK uses
indexed addressing to access two
tables: the time-of-day table (label
TODAY) in RAM, and the rollover table
(label RLOVR) in EPROM. Each time the
real-time interrupt causes TICK to run,
the TICKS variable is incremented. If
TICKS is >= its rollover value, it is
cleared and the next higher variable in
the time-of-day table is incremented.
This process continues until there is no
rollover or the entire time-of-day table
is cleared, which happens every mid-
night. Finally, TICK clears the real-time
interrupe flag, which enables the next
real-time interrupt.

The second interrupt service
routine is HICK, the external inter-
rupt (IRQ) service routine. This rou-
tine consists of a single return from
interrupt (RTI) instruction. The IRQ
pin is tied to the PWR_OK signal
monitoring the external 9V power
supply. Thus, a falling edge on
PWR_OK can trigger an IRQ inter-
rupt. The IRQ input is monitored in
the normal course of the program, so
at first glance, it would seem that an
interrupt service routine is not need-
ed. Normally, one could simply disable
the IRQ interrupt, but, to help keep
power consumption low, the alarm
clock program uses the WAIT instruc-
tion. WAIT automatically enables the
IRQ interrupt so a minimal interrupt
service routine must be provided.

épecid registers
A special byte in EPROM — at
address 07F1 — is called the mask

option register (MOR). It controls
several || A hardware options. For the
alarm clock, the MOR is programmed
for:a 2M resistor across the oscillator
pins, EPROM access allowed, no port-
A interrupts, IRQ edge triggered, and
watchdog timer disabled.

The JIA has four 16-bit interrupt
vectors. Each vector contains the
address for an interrupt service rou-
tine. When an interrupt occurs, the
appropriate vector is fetched and exe-
cution branches to that address. The
vectors are: 07F8/9 = Timer interrupt.
This is the real-time-interrupt. The
vector points to TICK. 07FA/B =
External interrupt. This is the IRQ pin.
The vector points to HICK. 07FC/D =
Software interrupt. This is not used.
The vector points to RESET. O7FE/F =
Reset. The vector points to RESET.

Circuit Construction

The DBI| and CK2 circuit boards
were designed to fit in a plastic case
sold at RadioShack stores; you can, of
course, put the clock in any case you
like. If you don't purchase the circuit
boards, you can put all the circuitry on
one board instead of two. You can
include a transformer and full-wave
bridge in the clock case so you don’t
need a wall transformer.You can use a
different LED display, but if you do,
consult the MC14489 spec about set-
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ting the maximum segment drive cur-
rent for your display.

For now, though, we’'ll assume you
are building the alarm clock using the
DBI, CK2, and RadioShack case.
Detailed assembly instructions are
included with the circuit boards. The
only unusual thing about assembling
the boards is that the DBI has com-
ponents on both sides.The LED mod-
ule and discrete LEDs are on the front
side, while all the other components
are on the back or inside.

Circuit Board Checkout

Once the boards are assembled,
you will need a multimeter or oscillo-
scope to check out the circuitry. You'll
also need the wall transformer at this

time.You can use any wall transformer
with a 9VDC output — 100 mA or
more — and a coaxial power plug
with 5.5mm O.D.and 2.1mm 1.D.
Place the CK2 circuit board on an
insulating surface. DO NOT install the
ICs in their sockets or attach a battery
yet. Attach the negative lead of your
voltmeter to ground, such as the neg-
ative side of C4 or C5. Plug in the wall
transformer and connect it to |2 on
the CK2. The supply voltage should
measure at least 9VDC at pins 5 and
I3 of socket Ul. Disconnect the wall
transformer at |2, then insert the
78540 in socket Ul. Reconnect the
wall transformer, then measure the
voltage on the positive side of C5
(Vdd). The voltage should be between

4.8 and 5.1 volts.

Disconnect the wall transformer
again, then insert the LM339 in socket
U2. Reconnect the wall transformer,
then measure the voltage at pin 4 of
the 78540. The voltage should be
between .| and 1.3 volts. This is the
reference voltage (Vref) for the com-
parators. Next, we'll check the power
monitoring comparators. With the
wall transformer connected, measure
the voltage at pin | of U2;it should be
high. Measure the voltage at pin 2 of
U2; it should be low. Now connect a
fresh battery (Vbat >= BV) to the
CK2 battery connector. U2 pins | and
2 should both be high. Disconnect the
wall transformer at ]2 while leaving
the battery connected. Confirm that

Nuts & Volts Magazine/May 2000 85



uzc

R18 R19 <|:{7
48 at =< 8]
ce o =
2.001 = i
8 R1G 1.2K
330K

(28

First, we'll drill the holes for the switch-
es. There is no specific location for
switches — you can put them wherey-
er is best for you — but pay attention
to two things. First, identify the front
and rear of the top half. If you drill the
holes in the wrong place, you can't just
turn it around, the case only fits togeth-
er one way! Second, watch the vertical
clearance between the bottom of your
switches and parts on the CK2 circuit
board. | used submini momentary push
buttons (RadioShack 275-1571) and a
micro toggle switch (RadioShack 275-
624). Temporarily place the CK2 and a
battery in the bottom half of the case
so you can measure clearances. After
marking the switch locations on the
top, drill the required mounting holes
and securely mount the switch-

es in the top half of the case.
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Wire the switches

The switches must now
be wired to the CK2 circuit
board. Remove the JIA from
its socket and store it in a safe

Figure 7. Inside

Figure 8. Display window cutout for the plastic front
panel of the digital alarm clock case,

place while soldering to the
CK2. Figure 5 shows which
switch goes to which SW con-
nection on the CK2. One side

Vdd remains at approximately 5V. U2
pin | should be low while pin 2 should
be high. Disconnect the battery.
Correct any errors and check again.

Now we'll check the alarm cir-
cuitry. Reconnect the wall trans-
former. Using a jumper wire, short pin
9 to pin 11 on socket U3.With this
jumper in place, you should hear the
alarm. With the wall transformer and
battery disconnected, connect the
DBI display board and insert the || A
in socket U3. Reconnect the wall
transformer. The display should begin
flashing on for one second then off for
one second, If this is not the case, the
problem is either the |IA or the dis-
play board.

To see whether the JIA is func-
tioning correctly, we'll look at the con-
trol lines going to the display. Observe
pin 6 of the || A with an oscilloscope
or logic probe. This is the display
select line which should pulse low, for
about 360 microseconds, once a sec-
ond. Next, look at pin 7 of the JIA.
This is the synchronous data clock,
which should exhibit a series of high
pulses once a second. Finally, check pin
8 — the serial data to the display
board. The serial data should exhibit a
series of pulses once a second. If these
three pins are functioning normally, we
can be confident the | 1A is good, and
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problem, be sure it is not installed
backwards in the socket, and check
the value of Cl and C2 to be sure
they are correct.

If the problem is with the DBI,
disconnect the wall transformer. First,
check to be sure the MC14489 and
four-digit LED module are oriented
properly on the DBI. If either of these
is upside-down, of course, the display
will not work. Check for zero ohms
between ground on the CK2 board
and pin |4 of the MC14489. Check for
zero ohms between Vdd on the CK2
and pin 3 of the MC14489. Check for
zero ohms between pin 6 of the JIA
and pin 10 of the MC 14489, Check for
zero ohms between pin 7 of the JIA
and pin |1 of the MCI14489. Finally,
check for zero ohms between pin 8 of
the J1A and pin 12 of the MC14489.
Correct any errors and check again.

This completes the electrical
checkout of the circuit boards. Final
checkout can only be done after the
clock is completely assembled and all
the switches are connected.

Putting It All Together

Prepare the case

Now we turn our attention to
the case (RadioShack 270-0214) and
getting it ready to install the circuit

all the way through the bottom half.

The posts that these screws pass
through are toward the rear of the
case, as shown in Figure 7. There are
four short posts for mounting a circuit
board inside the case. The CK2 uses
only three of these.The fourth post —
located under the battery — must be
removed so the battery will lie flat on
the bottom of the case.

The next step is to add the red
window to the front panel. Make a
rectangular cutout 2-5/8 (2.625) by
718 (0.875) inches centered in the
front panel; see Figure 8. Smooth the
edges of the cutout and remove any
plastic burrs. Place the front panel tex-
tured side down on a work surface.
Position the red Plexiglass window
(included with the circuit boards) on
top of the panel, centered on the
cutout. Place a drop of Super-Glue at
the left and right edges of the window.
This will bond the red Plexiglass win-
dow to the inside of the front panel.
Don't touch the front panel until the
glue has dried.

A hole must be drilled in the rear
panel for the power plug that connects
to J2. Figure 9 shows the position of the
hole’s center. Check your wall trans-
former’s power plug to see how big a
hole you must drill. Now we can start
working on the top half of the case.

] b::s:mo:\:‘:of [ of each switch is grounded and
the plastic case 4.75 this ground can be daisy-
@ for the digital @ chained around the switches,
alarm clock. reducing the total number of
= f——1.475—— | wires going to the CK2. Allow
s The - enough slack in the wires so
-+~ a that the case can be opened
© © b and tche 2bamar)f replaced after
the CK2 is attached to the
Figure 9. Location of hole for the power cable in the
F % grastic rear panel of the digital alarm clock case. botiom hak of the case.
& 5 Finishing up

L= A any problem is | boards. Begin by identifying the bot- To keep the battery in place when
REAR with the DBI.If | tom half of the case. The two screw | the clock is moved, some sort of sup-
the JIA is the holes, for holding the case together, go port is required. The simplest way to

do this is to glue a piece of foam rub-
ber to the inside top half of the case,
just above the battery.

Attach the CK2 circuit board to
the bottom half of the case using the
three self-tapping screws that came
with the CK2 circuit board. Insert the
front panel into the most forward slot
such that the red Plexiglass window is
on the inside. Insert the DBI circuit
board into the slot behind the front
panel. Insert the rear panel into the
rear slot so that the hole lines up with
connector J2. Put the JIA back in its
socket. Plug in the wall transformer
and connect it to the alarm clock via
the hole in the rear panel. The display
should now be flashing,

Try setting the time-of-day and
alarm-time. Check that the alarm
enabled LED follows the
ALARM_ENABLE switch. If switches
don't perform the anticipated function,
you may have wired them to the wrong
SW pad on the CK2.

Attach a 9V battery to the battery
connector and place the battery in the
case. Place the top on the case being
sure not to pinch any wires in the
seam, Use the long self-tapping screws
that came with the case to securely
close the case.Your alarm clock is now
finished. Replace the battery whenever
the low battery LED comes on. NV



by Gordon West

MORE ON 121.5 MHz

MHz GPS-derived position, they won't

necessarily be right on top of the acti-
vated emergency beacon. You may be assured
that the GPS system is accurate within the
radius of a 300foot circle, but the uploaded
406.025 MHz GPS datastream may be rounded
off. This occurs in order to minimize the fre-
quency of updates of the position data.

The 406 MHz encoded position signal is
encoded initially to be as close as possible to
the actual position. The initial offset encoded is
selected so that it may be summed with the
course position to produce a finer position that
is as close as possible to the actual position.

But once rescuers arrive at the 406.025

Subsequent position updates (if applicable) are
then encoded by retaining the course position
and changing only the offset, provided that the
required value is within the range of the offset.
If the position update cannot be encoded by

changing the offset alone, there
is a reset according to proce-
dure for the initial position
encoding.

Another problem might

creep in where the position is in
hours, minutes, and fractions of
a minute, yet navigation to the
EPIRB GPS-derived position is in
hours, minutes, and seconds.
The difference between fractions
of a minute calculations and
seconds within a minute calcula-
tions may affect how close res-
cue agencies are able to arrive
on-scene to the indicated
406.025 MHz GPS-derived
EPIRB position.

And what really happens
out there with search and rescue
agencies clearly illustrates the
need for local homing in on the
ever-present, half-watt, 121.5
MHz “localizer” signal. It is this
signal that also transmits along
with the now-and-then 406 MHz
signal that allows rescuers to
zero in on the activated ELT or
EPIRB.

“We use the 406 MHz GPS paosition to get
us in close, and then direction-find right down
to the activated EPIRB on 121.5 MHz," com-
ments William Alber, a reserve aero squadron
sheriff. “Some of the equipment | own person-
ally allows me to walk right up to an activated
beacon, even though it might be totally hidden
from the air,” adds Alber.

Aboard the Coast Guard search and rescue
boats and aircraft, direction finding to the
121.5 MHz signal employs an ADCOCK array
antenna system which electronically spins the
incoming signal heterodyned with an internal
signal to calculate phase relationships among
the multi-element antenna. These phase rela-
tionships are computed within the ADF to a
visual readout of the signal source. As they fly
in a direct path to the signal source, the ADF
reads the bearing dead ahead. When they fly
over the signal source, the ADF immediately
shows the bearing behind the aircraft, and the
signal strength begins to fall off, indicating the
position has indeed been flown over.

But ADF systems are mighty expensive for
rescue squad personnel who may only receive
funding from donations. And this is where the
ACR VECTA handheld direction-finder really
pays off.

The ACR VECTA is a small, two-element
beam antenna with an integral boom super-het-
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erodyne receiver tuned to 121.5 MHz in
Channel 1, and test frequency 121.775 MHz in
Channel 2. The receiver outputs to a built-in
weatherproof speaker, and the bright red LED
signal strength indicator shows 255 step reso-
lution of full scale in the zoom mode, and 16
steps of resolution on a full-scale mode. The

_LED signal meter will scroll in an upward fash-

ion indicating an increase in signal strength as
you approach the beacon and rotate the direc-
tional antenna in the direction of the beacon.
During our trials on both the water, as well as in
dense foliage, the LED bar becomes quite
active showing our operators visually that they
were getting closer to the rescue position as the
LEDs began to climb up the signal meter. We
would swing the beam back and forth, and eas-
ily see the general direction of the transmitting
beacon.

In the macro mode, with the macro scale
LED illuminated, the bottom light-emitting
diode represents a value of zero, or no incom-
ing signal. The next LED represents a value of
16, the third LED a value of 32, and so on.
Each LED step represents a value jump of 16
units until you reach the top LED that has a
value of 240 units in macro mode.

In the zoom mode, the bottom LED repre-
sents a value of 1, the second a value of 2, and
so on. Each LED represents a value jump of 1
unit giving the top LED a value of 16, which is




" ELT DEMO IN THE MALIBU HILLS ...

(Above) Red Cross radio volunteers attend

a briefing before an ELT transmitter hunt.

(Right) Author West turning on the ACR test
‘beacon during a search and rescue drill.

roughly equivalent to a 10 times increase of
signal strength, 10 dB. The 16 LED units dis-
played in the zoom mode are equal to 1 LED
unit of signal strength displayed in the macro
mode, so it allowed us to switch between differ-
ent modes as we began to get closer to the acti-
vated ELT.

It is important to slowly rotate the two-ele-
ment beam antenna from horizontal to vertical
when searching for the signal. This is because
the activated transmitter could be in either the
vertical or the horizontal plane, and you will
receive best signal strength when the two
planes are aligned.

When in the immediate vicinity of the bea-
con, signal reflections may cause you to
receive numerous false direction indications.
We wanted to reduce the sensitivity of the
VECTA, so we closed the antennas and then
wrapped our hands around the VECTA to
detune the antennas. We next held the unit
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close to our body, using the body as a shield by
holding the base of the VECTA next to our belt
line. By doing a couple of body twirls, we were
finally able to figure out the general direction of
the incoming signal in the direction of our belt
buckle. The buckle actually has nothing to do
with DFing, but the signal is dramatically less
when coming in and needing to pass through
our body back side.

Amateur radio operators who take part in
VHF “fox hunting” are expert in tracking down
hidden low-power transmitters, and anyone
wishing to increase their fox hunting skills
should buy the well-llustrated book by Joe
Moell KOOV, at most ham radio dealers.

ACR is so committed to emergency locator
beacon tracking, they offer a complete training
package with the VECTA handheld portable
direction-finder, along with a low-power test
beacon operating on FCC-authorized
EPIRB/ELT training frequency 121.775 MHz.
The test beacon is an O-ring-sealed, battery-
operated unit with an external antenna. It is
submersible and carries a flotation collar for
on-the-water training exercises. Although the
unit only transmits 75 milliwatts, this is plenty
of power at 121.775 MHz for open field or open
water testing with the handheld VECTA direc-
tion finder.

Emergency groups working near an airport
may also use the ACR emergency transmitter
direction finder on the supplied external anten-
na as an initial alert device to an activated ELT
that sometimes may occur with a hard landing.
Many older aeronautical ELTs have no audible
alert that the equipment is activated, The emer-
gency group, or airport manager, or the airport
Unicom station would have the VECTA running
on AC power connected to the omnidirectional
antenna. There is no mistaking the sound of an
activated ELT. The emergency group would
then respond by taking the VECTA off of the
omnidirectional antenna and power supply,
going outside and unfolding the directional
antennas, and beginning the initial search of
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the airport grounds to identify the source of the
emergency signal.

If this can be done within a few minutes
after activation, it very well could save a local
Civil Air Patrol or United States Coast Guard
unit from beginning an allout search when
notified by a mission control station that satel-
lites are picking up an activated EPIRB some-
where in their area (as we described last month
in Nuts & Volts).

“It is much easier to track down an activat-
ed EPIRB on the water than it is an activated
ELT at an airport,” claims Bill Alber. “On the
water, there are little reflections of the signal,
and the ACR handheld direction finder can eas-
ily spot the transmitting beacon. But at an air-
port, the VHF signals are easily reflected and
scattered by metal hangars, and this is where
the ACR equipment really pays off with its
capability of attenuating the incoming signal,”
adds Alber. He points out that on-the-water sig-
nals can sometimes be traced in as little as 20
minutes, but down at the airport, it might take
up to 40 minutes.

“Even though there is tremendous empha-
sis on boaters choosing a new 406 MHz EPIRB,
this does not mean that 121.5 MHz is going
away,” comments Paul Hardin of ACR.

“121.5 MHz is still the frequency of choice
for radio direction finding, or homing purposes
— the 406 MHz side of the EPIRB is only on the
air for less than a half a second duration at 50-
second broadcast intervals — it is much easier
to home in on 121.5 MHz, almost ignoring the
406 MHz signal when in close during direction-
finding procedures,” adds Hardin.

But when the 406 MHz signal is activated,
along with the unique ACR interfaced GPS posi-
tion datastream, rescue efforts start immedi-
ately, and ultimately end up with local rescue
units homing in on the activated EPIRB with the
121.5 MHz local signal. If you have any type of
VHF equipment that can listen in on 121.5
MHz, give it a try and see if you can pick up the
sounds of an activated ELT or EPIRB. NV




\x.\o‘\d RS-232 Network Control Methods and Applications

ast year, | showed you how
to watch 16 different video
cameras in a Windows 95
window. This article serves
as an update to the original
article published in May
'99. This article shows how the same
job can be accomplished using a low-
cost video control module. We also
add the ability to control the position

FIGURE 1

w NCD HuIIlHﬂmlll Wi EGHTRUL[V[HYEHINE CUH

of each camera using our new SCAM
chip. And, for the first time, the video
window can be adjusted to fit any size
monitor.

To complete this project, you will
need a few low-cost items. The capabil-
ities of the system are simply a func-
tion of how much money you want to
spend. Chances are, you already have
some of these items. If not, Table 1

shows a simple list of items and
sources | recommend.

Figure 1 shows the video window for all 16
cameras. The program tells the ASEL video
switcher to go to camera 1, grab a frame, and
display it in the video window. It then switches
to camera 2, grabs a frame, and displays it

“next to the first image. It cycles through all 16

cameras, grabbing images, and updating the
respective video window.
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| Selecta Camera to Control (1-255)

= Servo Controller WwWW CONTROLEVERY THING. COM P (=1 EX |

Selecled Camera 12

|

FIGURE 2

Performance

This program is capa-
ble of updating each video
window every 2.14 sec-
onds using a STB TV
Tuner card on a Pentium Il
400 system. If you have a
faster computer, and an
AGP All in Wonder Pro
(with integrated TV
Tuner), you will probably
get faster frame rates.

Figure 2 shows sliders
that can be used to posi-
tion the video cameras.
Use the slider on the bot-
tom to select a camera to
control, then use the hori-
zontal and vertical sliders

to move the camera.
Figures 3A, B, and C

FIGURE 3A

e

CECED
00j0 0! O

FIGURE 4

FIGURE 5

VIDEO OUTPUT 1 The ASEL 16-l'nput 2—Output Video Switcher
CONNECT TO THE VIDEO
INPUT CONNECTOR ON

VIDEO CAPTURE

WWW.CONTROLEVERYTHING.COM

show how a small
Panasonic CCD camera can
be mounted to a couple of
servos for pan and tilt. Use
hot glue to attach the servos
together. Make sure the ser-
vos are centered prior to glu-
ing. The camera shown in
this article is available from
www.digikey.com, part num-
ber P9506-ND. The servos
shown are System 2000
Standard Servo TS-51 from
www.towerhobbies.com.
These were purchased a few
years ago and don’t seem to
be available. | believe the
TS53J servo will work as a
replacement, but have not
tried it.

Hardware Installation

Figure 4 shows the
ASEL video switcher con-
nected to the solder side of a
DB-9 female connector.
Connect the DB-9 female to
COM]1 on your computer. A
12-volt DC power supply is
required to power the video
switcher board. Power can
be tapped from the yellow
and black wires used to
power the hard drive inside
your computer.

Figure 5 shows the
video connections on the
ASEL video switcher.
Connect a camera to each
of the video inputs. Connect
Video Output | to the video
input of your video capture
card. Connect Video Output
2 to an external monitor.

Figure 6 shows a simple
diagram for connecting your
computer to several SCAM
chips for camera position-
ing. The DB-9 female should
be connected to COM3 on
your computer. If COM3 is
not available, it will be nec-
essary to change the COM
port in the software.

It is possible to connect
the ASEL video switcher
with version 2.0 firmware on

90 Mav 2000/Nuts & Volts Magazine



Frivate Sub Form Load()
actiVideoXl.ConnectVideo O
‘r—q ServoCon.Visible = True
| Honitor.Visible = True
| MSComml.PortOpen = True

"Initialize AstiVideo Bodule
‘Shov Comers Pos

1on Sliders

'Show 16 Monitor

for Video Switching

!

|

I"| KSComn? . PortOpen = True R} for Camers Botion Control

'|"‘- bo ous Loop

b | BasTimer = ti Store old tLimer secvings

i . ti = Timer ‘Get nev cimer settings

. Debug.Print ti - WasTimer ‘D ay Frame Hace

“:’ For m=0 To 15 through all 16 caméras

:l"'l ASEL.ASEL n + 1, 1 CO The NEXt CUCCEnt CAmera

,,1 "Get image froam the Video Card

¥ 'and put it in 1T8 OWR ploture box

;:,N] Video (n) .Picture = actiVideoX1.GrabFrame

}' | DoEvents "Glve the aystew tiwe vo do other things
| Next n

l Loop

[ End Sub

1

Fioject] - ASEL [Code]
{General)

B Public Sub ASEL(I, O)
1 1 = Inpur from I to 16

s O - g

i If O = 1 Thep

I | tAny Input can be Poutad to
Honitor.HSComml.Output = Chr$ (254)

| Honitor . ASComml.Output = Chr$ (1)

|I Elzme ‘Othervise
& Monitor . MSComml.Output = Chr$ (2) Route Qutput 2
.', f End If
W Honitor.MSComml.Output = Chr§(I) To Input [ (1-16)
B End Sub
=

Any Cutput
Enter Command Hode

nEput is 1

iLe Output 1

Private Sub HServo Change ()
HServo.ZOrder 0
SetServos

Bring Horizontal Secve to Front
'Set Servo Pozitions

| Frivate Sub HServo_Scroll()
| HServo.ZOrder O
SetServos
uby

VServo.ZOrder 0
SetServos

Privat
VServo.ZOrder 0

| SetServos
B End Sub

ub VSecvo_scroll()

Ering Horizontal Secvo te Front

'Set Servo P

'Bring Vertica
Jet Servo Pos

'Bring Vertica

‘Jet Servo Pos

Public Sub SetServos()
H3Comml.Output = Chr§ (254)
HSComml . Output Chr$ (D)
HSComm1.Ourput
BSComm1 . Output
ASComml .Output

End 3ub

!lll; -li i

Chr# (8S)

Chr§ (HServo.Value)
Chr§ (VServo.Value) 52 sition

"Enter Command Node
Set Both Servo Positions
on

"End Paclket

the same serial port as the SCAM chips. We
chose not to do this in this application because

Control Module.”

of the high bandwidth requirements of this

application. It is much better to devote COM1
to video switching and COM3 to motion con-

trol.

Software Installation
Step 1

Begin by installing Visual Basic 6

Step 3

Control 256 Relays & 512 Servos
from a Single RS-232 Serial Port

DB Female, Solder Side
T
o O o O All Communicaton s
= $600 Bavd 8. N. 1
CR1: 8 MHz Ceramic Resonaior
Center Lead Connects ko Ground
+5 Naot Polarity Sensitve

.?

i
H
OI©

=
Q
o
)
=
=
e
@
>
<@
o
-
=
Q
©
2
S
=

5 Violt
Wnn =

FIGURE 6

FIGURE 8

FIGURE 9

Window.” Now select “Download ActiVideo

Select “Download MultiMonitor Source

Code” and unzip the contents into its own fold-

er on the desktop.

Step 4

Install and register the ActiVideo control

Professional or Enterprise on your computer.

Step 2

Go to www.controleverything.com, select
ASEL 16x2 RS-232 Controlled Video Switcher
from the main page. From this page, select
“Watch 16 Video Cameras in a Windows 98

Step 5

module with the manufacturer.

Double click “MultiMonitor.vbp” to load the

program in Visual Basic 6. Run the program. If
you get any errors, they are probably related to
the COM port. Remember, this program
expects COM1 and COM3 to be available.

Using the Visual Basic
Software

When the program is run, you
will see 16 boxes, each with a video
frame from each of the 16 cameras.
Click on one of the video boxes to
select a video source that will be dis-
played at full speed on the external
monitor connected to Video Output
2 on the ASEL video switcher.

Next, use the sliders on the
Servo Controller window to position
a camera. You can control which
camera is positioned by adjusting
the slider on the bottom of this win-
dow.

Programming Details

When the program is run, the
code shown in Figure 7 begins to
execute. The program starts by con-
necting the ActiVideo control mod-
ule to your video capture card. It
then displays the MultiMonitor video
window and opens COM1 and
COM3. You can change which COM
ports are in use by changing the
“Properties” window for the
MSComm1 and MSComm2 control
modules. These modules are shown
as telephone icons in the lower right
corner of the program (when it is
not running). These telephone icons
represent COM1 (left) and COM3
(right).

Once the COM ports are open,
the program goes into a continuous
loop. The first three lines inside the
loop are used to display the rate at
which frames update. The number
given in the immediate window rep-
resents the elapsed time between
frame grabs.

The program then counts from 0
to 15, representing each of 16 video
sources. The ASEL video switcher is
routed to the first camera using the
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™M Project] - Monitor [Code]
2

FIGURE
10

rrivate Sub Vid.ea_Click[Index As Integer)

'Switch Output 2 to Selected Honitor
ASEL.ASEL Index + 1, 2
End Sub

FIGURE 11

privare sun HScroll2z_change ()

LabelZ .Caption = HScrollZ.Value "Updste Interface Caption
For Repeac = 1 To 4 Do § Times, Ensures Reception

Monitor.NSComm2 . Output = Chr§ (254) ‘Euter Commsnd Bo
Nonitor.ESComm2.Output = Chr§(252) 'Command to Sslect a Device
Nonitor.BSCommZ . Jutput = Chr§(HScrollZ.Value) ‘Ser Device Mumber to fontrol
Hext Repeat
End Sub

rr ivate Sub Form Resize()
Set Limite
If Nonitor.¥Width < 3000 Then Honitor.Width = 3000
if Nonitor.Height < Z500 Then Honitor.Height = 2500
‘Set Pasading Size

Pad = 120

Ser Width nand Height based on Overall Widrh and Heighr
V¥ide = ((Monitor.¥Width - (Pad * 5)) / 4) - (Pad / 4)
VHigh = ((Monitor.Beight - (Pad * S)) / 4) - (Pad / 1.2)

‘Set Horirontal Poritions

Video(0) .Lefr = Pad

Video(4) .Left = Pad

Video(8) .Left = Pad

Video(12) .Left = Pad

Video(l) .Left = Pad + Pad + V¥ide

Video(5) .Left = Pad + Pad + VW¥ide

Video(9) .Left = Pad + Pad + VWide

Video(13) .Left = Pad + Pad + VWide

Video(2) .Left = Pad + Pad + VWide + Pad + VWide

Video(6) .Lefr = Pad + Pad + VWide + Pad + VWide

Video(10) .Left = Pad + Pad + Viide + Pad + Viide

Video(14) .Left = Pad + Pad + V¥Wide + Pad + Viide

Video(3) .Left = Pad + Pad + VW¥ide + Pad + VWide + Pad + V¥ide

Video(7) .Lefr = Pad + Pad + VWide + Pad + Viide + Pad + V¥ide

Video(11).Lefr = Pad + Pad + VVide + Pad + Viide + Pad + Viide

Video(15) .Lefr = Pad + Pad + VWide + Pad + Viide + Pad + VVide
Zet Vertical Positioms

Video(0) .Top = Pad
Video(l) .Top = Pad
Video(Z) .Top = Pad
Video(3) -Top = Pad

Video(4) .Top = Pad + Pad + VHigh
Video(5) .Top = Pad + Pad + VHigh
Video(6) .Top = Pad + Pad + VHigh
Video(7) .Top = Pad + Pad + VHigh
Video(8) .Top = Pad + Pad + VHigh + Pad + VHigh

Video(9).Top = Pad + Pad + VHigh + Pad + VHigh FIGURE

Video(10) .Top = Pad + Pad + VHigh + Pad + VHigh

Video(11).Top = Pad + Pad + VHigh + Pad + VHigh 12

Video(12).Top = Pad + Pad + VHigh + Pad + VHigh + Pad + VHigh

Video(13).Top = Fad + Pad + VHigh + Pad + VHigh + Pad + VHigh

¥ideo(14).Top = Pad + Paa + VHigh + Pad + VHigh + Pad + VHigh

Video(15).Top = Pad + Pad + VHigh + Pad + VHigh + Pad + VHigh

*Ser Vidth and Height of A1l Videos

Forn =0 To 15

Video(n) .¥idth = V¥ide
Video (n) .Height = VHigh
Next n
End Sub
|  System Requirements Cost Sources
=] Visual Basic 6 Professional varies www.ebay.com
|  ActiVideo Control Module $100.00 Registration www.controleverything.com
SCAM Servo Camera Controller Chips $10.00/each www.controleverything.com
ASEL Video Switcher $149.00 www.controleverything.com
All in Wonder Pro with TV Tuner $100.00 (approx.) www.buy.com
CCD Cameras P9506-ND $125.00/each www.digikey.com
Tower Hobbies LXJB61 TS53J Servo $9.99/each www.towerhobbies.com
Television with Composite Video Input varies
TABLE 1

LR
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ASEL routine shown in Figure 8. Figure 8
shows the actual RS-232 commands used to
control the ASEL video switcher. Note that
your ASEL video switcher MUST have version
2.0 firmware for this to work.

Once the video is routed, the ActiVideo
module is used to grab an image from the TV
tuner card and display it in the appropriate
video box. The DoEvents command is used to
allow Windows to service other tasks. This
command is very important for proper opera-
tion.

Figure 9 shows the routine used to control
the servos. When a servo slider is moved, the
SetServos subroutine is called. Note that this
routine sends the position of BOTH sliders to
the SCAM chip.

When one of the video boxes is clicked,
the selected video is routed to the monitor
connected to Video Output 2 of the ASEL
video switcher. The routine that manages the
“click” and “switch” operation is shown in
Figure 10.

The SCAM chips support the E3C com-
mand set, allowing 256 different devices to
share a single serial port. The SCAM chip that
is to be controlled is selected using the slider
shown at the bottom of Figure 2. When this
slider is moved, the subroutine shown in
Figure 11 is executed. This routine is responsi-
ble for controlling which SCAM chip responds
to your horizontal/vertical slider movement.
These commands are sent four times to
ensure the receipt by all SCAM chips.

Scaling the Video Window

One of the big changes for the new pro-
gram is the ability to dynamically scale the
video window to fit the size of monitor you are
using. For the first time, it is possible to use
any size monitor, from 14" to 24". Thanks to
the routine shown in Figure 12, you can resize
the video window to fit your particular monitor.
The code shown in Figure 12 resizes all 16
video windows by dynamically adjusting the
horizontal and vertical scales.

Applications

The project shown in this article was
designed to give you an introduction to the
endless possibilities of computer control. This
program can be modified for security applica-
tions, time lapse photography, and has end-
less possibilities for distributing video over the
internet. Using a few simple tools, you can do
just about anything.

| hope you have enjoyed my update to
“Video for Windows.” As usual, please feel free
to E-Mail or call if you have any questions. NV

CONTACT INFO:

www.controlanything.com




AM-780 AM
RADIO KIT

New Product Ne

“lenco Electronics
| Bsannounces the
E AM-780 AM Radio
= Kit. 1[jhe SM}?SO is 3
s | tuned radio frequen-
: 19 R f} cy receiver of the
with 3X magnification. .| standard amplitude
Weight is only 1.5 pounds and a convenient ‘:ﬂ modulation (AM) frequencies (550 KHz 1660 KHz) that
tripod socket is located under the unit's center of **f you asemble.
gravity, and the unit is rugged and water resistant. & The AM-780’s manual has easy-to-follow, step-by-
The image intensifier operates on an internal &= step assembly instructions. The instructions include |
three-volt battery which provides 12 hours of &8 many drawings to clearly illustrate the assembly. All com-

3 e a0

continuous operations. ponents are clearly identified.
The video camera operates on12-volts DC. The radio measures 5.3" x 3.5” and requires a nine-
The intensifier tube has automatic brightness S volt battery.
control and light overload protection. The AM-780 is designed to be a learning experience
The video camera features auto exposure in electronics. It teaches proper soldering techniques %
control and standard RCA video connectors for =% using easy-to-understand Eiclures. It has a theory of /%8
NIGHTVISION VIDEO CAMERAS use with any standard VCR, monitor, or transmit- 8§ operation section and block diagrams explaining how it [
bt ter. Widely used for monitoring of illegal toxic 8% works, along with schematics and other technical infor-
sk pplications such as drug interdiction and bor- Waste dumping, drug interdiction, vandalism, and 8% mation. There is also an explanation of the resistor color %
o der security require the ability to operate in More. % code and a glossary.
total darkness without the luxary of external Available for only $1,299.95 from 8  The AM-780 is available at a list price of only $13.25. [
infrared illuminators. Supercircuits. ) For more information, contact:
This new nightvision video camera is built For addtional information, contact:
® around an enhanced generation-one intensifier ELENCO ELECTRONICS, INC.
& tube. SUPERCIRCUITS 150 W. CARPENTER AVE., DEPT. NV
The unit offers available ambient light opera- 1 SUPERCIRCUITS PLAZA, DEPT. NV WHEELING, IL 60090
tion, as well as total darkness techno%ogy via a LEANDER, TX 78641 847-541-3800 FAX: 847-520-0085

built-in IR illuminator. 512-260-0333 FAX: 512-260-0444
Lens is 90mm with a 14-degree field of view, WEB: www.supercircuits.com

E-MAIL: elenco@elenco.com
WEB: http://www.elenco.com
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RCC7K RADIO-
CONTROLLED CAR KIT

Showcase your New

| i i Products here! Send all
enco Electronics announces P % . & -~

the newest addition to its “-, . W ’ ' press releases or informa-

broad line of quality electronic A e ) - ! abeed
kits: The RCC7K Radio- " tion/photos to:
Controlled Car Kit. The RCC7K :
is @ complete seven-function

R/C car that you assemble.

Nuts & Volts

be aﬁggrﬁiﬁgzﬁgrgiﬂg‘iﬁdellgclron— ; ThF’ Rfcg K is available at 3 list 2o Magazine
| ics. It teaches prop[er scgder;'ngdtec_h prlcngr g.r.ge i:l%l:fsbgrsrfation. contact: R % New Product News
niques using easy-to-understand pic- v A
M| tures. It has a theory of operation sec- ELENCO ELECTRONICS, INC. py Q : 430 Princeland Court,

tion and block diagrams explainin

hozlv it '\rorks, ?ltong?rwitlg schgmatir:% e Ww(:ﬁlil:ﬁl’l'lgll“f :5""9":" o e Corona, CA 92879
and other technical information. It E41. X: R47. o ) =

includes subjects like gears, radio “i_mzsgz::.x@gé:cs:&:'m L or E-Mail to
transmitters and receivers. WEB: http://www.clenco.com | : newproducts@nutsvolts.com
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from 6-960 hours; built-in
time and date generator with
alarm inputs; easy time setting
and tape recording; it inte-

rates a battery backup up to
three months that provides a
special feature of automatic
resumption of system opera-
tion after power failure; in addition, it has

MULTIMEDIA
SPEAKERS

[ltronics introduces a
quality slimline 30-watt
multimedia powered speak-
= ers with cables, power sup-
ply, and headphone jack.
Multimedia speakers
may hang on your computer
@ monitor or sit in small foot-
print on your desk. Size is
10.25"H x 2.5"W x 6"D.
Alltronics part 98V004 sells for $19.95 a pair.
For more information, contact:

TLR-6960 TIME LAPSE RECORDERS

atco releases TLR-6960 Time Lapse  YETY €3Sy On-screen programming,
MRecorders‘ They are mar:ufactueed For a special introductory oﬁer. the
by VC and distributed by Matco, Inc. sales price is onlf( $469.00 each (regular
The TLR-6960 Time Lapse Recorders prlceF|sr$54;9.[}0f.r i thot:
are the ideal solution for a variety of appli- UG LR EOR Lt
cations including consumer, “industry.
; : 3 ' MATCO, INC.
and business security systems. '
The TLR-6960 Time Lapse Recorder 830 E. HIGGINS RD., #111-G, DEPT. NV s

has four heads and provides high-quality, SCIIAI.IMBUI!(?, IL 60173
o e B47-605-1020 FAX: $47-615.0852
Some features of the TLR-6960 Time

Lapse Recorders are: recording ranges w%ﬂ;;?ﬁss@mn;:::‘::m

ALLTRONICS
2300-D ZANKER RD., DEPT. NV
SAN JOSE, CA 95131-1114
408-943-9773 FAX: 408-943-9776
WEB: http://www.alltrenics.com
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www.web-tronics.com www.web

-fronics.com www.web-tronics.com

High Performance Auto Ran,
New to our DMM line-up and possibly (probabi
P

$m g DMM
r

) the best DMM value anywhere! includes: Analog Bar

Groph! A ging! Data Hold! Te Probe! Frequency Test! Continuity Test! AND MORE!
Features ¢
Data Hold: Freeres ceading for casy checking 0 NOW IN STOCK!

Auto Ranging: For easy, precise range setxings
Range Hold Controk: allows for manual
selection of your test ran,

3.3/4 Digit LED Display: Reads up to 3260
Easy to read display.

Function Dial: Easy to use to select
measurement type or wrn unit off,

4 Jack Plug-ins: Safety design with different
capacities for different funcrions.

Diode, Continuity Check Push-Button: For
toggling between diode check and continuity

DC Volts: up o 1000V

AC Yolts: up to 750Y

AMPS: up 1o 20 Amgs (AC & DC)

Resistance: up ta 30M chm

Continuity Check: with audible signal (signal sounds if
resistance is less than 20 ohms. Disphay reads actual resistance).
Frequeney: (IKHz te I00KHz) displays both digital and bar
graph reading

Transistor hfe Test: Display shows approximate hie value
based on test condition of 10uA base current and Vee of

sheck - i f 832 F
Low Battery Indicator: Advises you when it's sraperatues Tedt:: Flmutet from 0 : | B jarcue
time to change battery, suppliedl)
oy 4 Test Leads: Helps gev co hard  Dlode Test: Tescs if diodes are shorted or open
At 03 Specifications
Screw-On Alligator Clips: Convert ane or bath e;:"rlw | i : ’
probe tips to alliptor clips. g _
Fuse-Protected Cireuitry Vac £1.5% reading +8 digies #CSI19903
Bullt-In Stand: Makes one hand operation easier. Ade £1.2% reading +5 digics
Shock Absorbing Rubber Carrying Case: with a £1.5% reading +5 dighs  gnpue Impedance: |0Mohm (Vde/Vac): over
conveniont probe storage clips and hanging tab Resistance +1.5% reading #5 digits  1g0Mohm on 300 mVdc range
Helps protect the DMM from damage f accidentally Frequency. £3.0% reading +5 digits  Requires two AAA batteries sold separately.
ropped: Temperature:  +1.0% reading 46 digits

Auto-Temp

Solder Station
with Ceramic
Element

* With Ceramic Heating
Element for More Accur
Temp Adjustrment

'

* 3 Conductor Grounded 4 g e
R e R-976 . easy o N h Engi"
it (Ll ExtraTip Options . Include

Available. See Web! In Bus

Since

* Fast Heating Feature

S d y
NEW |tem Ad Ed Co Istﬂllﬂ

CCD B&W Board Cameras
+ ASIC CCD Area Image Sensor
Extremely Low Power Consumption

0.5 Lux Min Illumination
Built-In Electronic Auto Iris for Auto Light Compensation

Detailed Specs on the Web
VM1030PA-B 30mmx30mmx25mm, Pinhale lens, 12V *39.% any qty.
VM1030A 30mmx30mmx26mm, Standard lens, 12V *39.% any qty.

VM1035A 42mmx42mmx25mm, Standard lens, 12V with back light compensation ‘49" any qgty.

VMCB21 44mmx38.5mmx28mm, with 6 infra-red LEDs, 12V *49.% any qty.
VM1036A 32mmx32mmx25mm, Standard lens, 12V, reverse mirror image feature *49.% any qty.
+ Extrememly Low Power Consumption

Detailed Specs on the Web
- 12 Volt : .

* CCD Area Image Sensor for Long Camera Life

* Built-In Electronic Auto Iris for Auto Light Compensation

+ No Blooming, No Burning

+ 0.1 Min Lux .rrumlnlllon (B&W ( 1 Lux Min Lux llumination (color {

VMBLT1020 B&W, 21 mm(D)x55mm(L) “49.” any qty.
VMBLT1020W B&W Weatherproof, 2l mm(D)x58.5mm(L) *79.” any qty.

Bullet CCD Cameras
B&W and Color

+ Smart Rugged Metal Housing

COLOR CCD Mini Board Cameras
Low Power Consumption

1 Lux lHlumination

Built-In Electronic Auto Iris for Auto
Light Compensation

Int I Sync

12Volts

400 TV Lines
VM3010PA 33mmx33mmx|8mm, Pinhole lens “99.% any qty.
VM3011-A 45mmx40mmx24mm, Standard lens, single board ‘89 any qey.

VM3010-A 33mmx33mmx32mm, Standard lens “79.% any qty.

: ﬂGW’ ﬁ 3-1/2 Digit JUMBO Digital Panel
SIS - Meters Check these LOW PRICES!
* 2Imm Figure Height
* 5Volt Common Ground or 9V Independent Power Supply Versions
Available
* Voltage Divider Resistors included and max. Measured Range
Selectable by Soldering a Selection Joint
* Easy Bezel Snap-In Design (84mm x 4lmm rectangular hole typical)
* “0" Reading for "0" Voltage Input
* High Quality SMD Production Method
* Dual Slope Integration A-D Converter System +0.5% Accuracy
PM-1028A LCD 9V Independent Power SupplyVersion 1/512.95 10/510.89 100/57.99 250/56.25
PM-1028B LCD 5V Common Ground Power SupplyVersion 1/513.95 10/$11.84 100/58.89 250/57.15
PM-1029A LED 9V Independent Power Supply Version 1/514.95 10/512.50 100/59.95 250/57 .89
PM-1029B LED 5Y Common Ground Power SupplyVersion 1/515.95 10/513.40 100/510.79 250/58.65

Our Most Sophisticated DMM We Sold Over 700 Last Year!

with RS-232 Interface & Software, 3-3/4 Digit, 4000 Count, &

Auro-Ranging with Analog Bargraph o

« K Type Temperature Probe Included
+ Pulse Signal for Logic & Audible Test

* True RMS Mode
* 10MHz Frequency Counter

+ Time Mode with Alarm, Clock, E&’;“gﬁ‘:’"”"“ Tt
g Sop R + Auto Power OFFf"Kaep ON" Mode
dy L liepay « Fused 20A Input with Warning More Details
* 10 Location Memary Beapgr on our
+ Min, Max, Avg and Relative Bx‘f Light Web Sife
Made + Data Hold/Run Mode PROTEK 506

* Decibel Measurement
* Cap and Ind. Measurement
+ Temperature Mode (C/F)

~ Safety Design UL1244 & VDE-D41 |
* Protective Holster
» Silicon Test Leads

CIRCUIT SPECIALISTS, INC.

220 S. Country Club Dr., Mesa, AZ 85210

Removable Hard Drive Rack  We Sold Over

2GHz RF s -
Field For IDE/Ultra DMA Hard Drives 14,000/n 1998!
This product can be used with any 3-1/2 IDE hard i
Strength 4 drive up to | high. It includes an electronic keylock
Analyzer for safe removal and insertion. Made of ABS 707 &4
fireproof plastic. Use this product to protect sensit

hard drive data, take your hard drive berween work
and home or even set up different users with their
own hard drives that they physically insert every time
they use a PC. Other models available from C.5.1.
Include RH 10 series and RH20 series, which are -10C-IDE
interchangeable within the same interface design (IDE or SCSI).

Other Models are Available. See www.web-lronics.com under “hard drive and
accessories” for more delails and piclures.

+ Frequancy Ra
100KH

. LE
(|911591

+ Buittln Fr-qnmy Removable Hard Drive Rack with

Auto Door And Cooling Fan
Auto door on the outer frame
ABS marerial of outer frame, High
efficiency cooling fan

Warldwide patent pulling funcrion
handle
CE Approved

Coating iron bottom cover
For IDE interface

For 1" high 3.5" HDD
Mot compatible with our RH10 & RH20
series, Compaible with our RH17-IDE #MR-27

Sl Details af www. web-ironics.com

e #3201

+ All Functions are Menu Selected
+ RS232C for PC Interface and Printer

See the web site for details

Counter
+ Hang-Held and Batrery

Mini CCDs (B/W & Color (
Sensational NEW Design for Small
Observation Cameras. Smaller and Better!

Ultra Miniature Design

Black & White Versions Only 25mm x 25mm

Color Versions Only 32mm x 32mm

Available in Standard Lens or Pinhole l.eul

All Include Pre-Wired Cable Harness for Vid:

12V Regulated Paww Supply Required (120mA typi'l:u!
power consumption (

D 1 LUX Rnﬂng f&‘w (1 LUX (color (

CCD Area Image Sensor for Long Camera Life

Back Light Compensation cl.rcu.i

Built-In Electronic Auto Iris Lens

iness
1971

VMCW-H11A ]2mmx}2mmx30mm Culor CCD with standa.rd lens, pre-
wired cabling, 12V DC Power *139.%/ %129, 5 or more

VMCW-H12A 32mmx31mmxl9mm‘scolnr CCD with pinhole lens, pre-wired
cabling 12V DC Power Input ' 139.%/*129.%5 or more

VCC-3232 32mmx32mm, CMOS Color with standard lens, See our website
for details '79.% any qty.

VMPS-718A 25mmx25mmx30mm, B/W CCD with standard lens, pre-wired
cabling, 12V DC Power Input 559, uu, ‘49 5 or more

VMPS-250A 25mmx25mmx | 5mm, B/W CCD with pinhole lens, pre-wired
cabling, 12V DC Power Input *59.% / #4995 or mare

newfi Hot Air SMD new! 3 € O'Scope Offer
s Rework Station = SOMHZ' ONLY $299!

WGW!' ONLY 5489
Similar Systems Cost 10

-. #&_y ~ #SR-979

Take Advantage of this low 4
price!

*Dual Chunnel'
*Dual Trace

More!

» *Vert Trigger
| Year C.5.1.
For technicians, service/repair depots and assembly rework. waﬂ'dnty!
‘We also stock a selection of nozzles for QFR SOP & PLCC
devices (see our wabsite for selection details). Hot Alr tem #0SC-1030

perature variable from 100°C to 400°C (212°F o 754°F)
power consumption: 275w max. Aute coeling feature cools
system after shut off to extend service fife of heating ele-
ments and handle. One year limited warranty from C.S.1.
Comes with QFP Nozzle (0.68" x 0.68"")

Manufactured for CS| by a leading
0O.E.M.manufacturer. See our website
for detailed specifications!

new!;i' 2.4 GHz A/V Sender/
s Receiver System
* Wireless FM transmission of video (color or B/W) and
sound (stereo or mono) up to 150 meters (line of
sight)

« Dir: Design performance
* Use with remote cameras or any input (nmllilaT\‘
cable etc.) where wireless transmission is desired.

View on aTV set.
+ Performance through walls varies depending on
construction methods ete.

CSIHTR2400 Includes Orle Transmitter & One

* Each set im:l:ﬂes a&flug-in power supply for the Power 5 $109.00
transmitter & receiver.

+ 7 segment LED displays channel (1-4) on receiver & CSI.I-‘lTBIti(IOTX Em‘rmnnnmoriEa:h Receiver
transmitter. wil up to 4Tr s $89.00

See more detailed specifications at www.web-tronics.com in the CCD camero setcion.

3000 Series Digital R/O Bench Power Supplies

¢ Low Cost Single Output ¢ 3 Amps

High stability digital read-out bench power supplies featuring constant voltage
and current outputs. Short-circuit protection and current limiting protection is
provided. Highly accurate LED accuracy and stable line regulation make the 3000
series the perfect choice for lab and educational use.

Line Regulation: 2x10 ~* +1lma

LED Accuracy: Voltage: 11% +2 digits
Current: *1.5% +2 digits

Wave Line Noise: +1mVrms

Dimensions: 291mm x 158mm x 136mm

C8I3003: 0-30v/0-3amp
Digital R/O Bench PS,
1x10*+5mv Load Regulation
$99.00 5/$89.00

800-528-1417/480-464-2485/FAX: 480-464-5824




SUPPORTS ALL INTERFACES
SCSI, EIDE, 2.5", SCA

BUILT-IN DATA
RECOVERY SYSTEM

ELIMINATES DEFECTS
ON SCSI AND IDE DRIVES

PARALLEL PORT PRINTS
TEST RESULTS

INSTANTLY CLONES ANY
SCSI OR IDE DRIVE

CLONE, TEST OR REPAIR
ANY HARD DRIVE

“THE MOST COMPLETE HARD DRIVE WORKSTATION WE'VE SEEN!" BOB ROSENBLOOM, DIGITAL VIDEO, INC

BUY MANUFACTURER DIRECT: $995

areas of the disk. Capacity is reduced

DRIVE SERVICE STATION

- . . : by an insignificant amount, and the
Copy entire hard drives with ease. ¥ 8 T

408 330-5525

you II‘I{‘ le}ilil‘\’ to copy, l‘elbl'l]]ill.

. . . Irive works Hawlessly once again. Get
Drive duplicators are essential tools CIVeWOLKS Mawiedsty ance-aae

for dealers and system builders. Don't the technology used by major repair

spend hours installing and formatting repair, translate, and test any hard shops and data recovery centers. The
drives. Do it mstzml[\* with the Pro. drive. Use the Pro to put any hard Pro i Tt all disk defects caused l)y
< . s 3o . . . AP normal wear. Drives with mechanical
Set up any SCSI or IDE drive with drive through its paces. A full N © s ©

damage may not be repairable.

your original software. Connect blank
drives to the Pro and presss start.

You'll copy entire drives faster and

more accurately than is possible on any

PC. With our combination IDE and
SCSI model, you can even copy data
between dilfferent interfaces. All
models include both 2.5" and 3.5"
interface adapters. The Pro also
supports SCA and Wide SCSI drives.
Choose the Pro, and you'll also have
an entire factory drive test and repair

system for under $1000. The Pro gives

factory final test and performance
analysis is performed. Complete test
and rupuir reports are sent to any
5[&[”({(‘['{'(] [)['il]‘(’l:

r]"l(’ I)ll(] \\'i” ill.‘!() |‘L‘(’l.‘;5i:_jr1 ;lnll
eliminate drive defects. Here's how
it works: First, a pl't‘t‘isu media
analysis system scans the disk for
errors. Defects are mapped out,
and effectively “erased.” The error
correcting system then “trains” the
drive to permanently avoid defective

areas. Data is stored only on the safe

CORPORATE SYSTEMS CENTER
3310 WOODWARD AVE, SANTA CLARA, (A 95054
WWW.DRIVEDUPLICATORS.COM

Call today for high volume multi-drive copiers and CD Duplicators

Sold and intended for backup purpeses only. Copyright laws must be observed.

Write in 97 on Reader Service Card.
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VIRELESS

COMMUNICATION

NUTS & VOLTS MAGAZINE
430 PRINCELAND COURT
CORONA, CA 92879-1300

Or call toll-free 888 512 1024 (international 916 624 8333)

Sometimes a wire just won't do. These handy devices provide wireless solutions for data log-
ging, control, and timekeeping. To demonstrate the operation of all of these products together,
call our BASIC Stamp using a terminal emulation program at (316) 624-0160, with 2400 bps
8 N 1 settings. Press the “T" key to display the current time and temperature as transmitted
via RF from our rooftop location in Rocklin, California. Details of this project are shown at
www.parallaxine.com.

Atomic Time Clock WWVB Receiver (#27971 - $79.00)

Ultralink's WWVB receiver/decoder provides an accurate real time clock based on the National Institute
of Standards and Technology radio station WWVB in Fort Collins, Colorado. Recsiver and antenna may be
separated for maximum signal reception. Operates in the 48 contiguous states and parts of Canada.

433 MHz Transmitter (#27986 - $59.00)
" 433 MHz Receiver (#27987 - $89.00)
433 MHz Transceiver (#27988) $119.00)
These RF modules provide wireless single and bi-directional serial communica-
tion up 250 between BASIC Stamps using simple SERIN and SEROUT commands.
Each module has a built-in antenna, encoder, decoder, and RD data processors for
sending serial strings or simple onfoff controls.

Mode Requires

g

Single-u._......iull (a) Tr itter and R ver;
communication (b) Transmitter and Transceiver; or
(c) Transceiver and Receiver

Bi-directional (a) Two Transceivers.
communication

Cermetek Modem AppKit (#27947 - $89.00)
Cermetek Modem (#603-00011 - $69.00)

Okay, this modem isn’t wireless, but sometimes only a wire will do! This AppKit consists of a Cermetek
modem, components, and PBASIC source code required to let your BASIC Stamp dial a PC running a
terminal program and transmit serial data. Includes a DS1620 Digital Thermometer as an example of
monitoring remote temperature. Bi-directional communication between two BASIC Stamps requires two
modems. G

Write in 194 on Reader Service Card.
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