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AUCTION BLOWOUT!

Over 2,000 Items on Ebay! Many from Distressed or Bankrupt Dot-Coms!

24GB Ultra SCSI DAT Tape Drives Cisco Routers and Hubs
No Minimum Bids! Bids Start at $50

Sun Workstations and File Servers 15,000 RPM Ultra 160 Hard Drives
No Minimum Bids! $10 Minimum Bid

Disk drives cost too much. Take advantage of dot-com closeouts and bankruptcies. We're
liquidating thousands of PCs, hard drives, and accessories. Visit www.scsidrives.com and name your
own price! Join our mailing list for advance notice when special sale items arrive!

CORPORATE SYSTEMS CENTER

3310 Woodward Avenue, Santa Clara, CA 95054 (408) 588-1110
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Disk Drive Deals! Socket-7 Solder Pots! Mini-Inverter!

Seagate ST15150N 4,3 GB *Barracuda” SCSI Motherboard Pt Corkiiciieialirbriordpalisn o ‘Cartricity’ 100 watt compact mobile inverter
7,200 APM, 8.0/9.0 ms avg. seek time el - Converts 12VDC to 110VAC (stepped)

21 Hds, 11 Disks, 3,711 Cyl, Charge your cell phone batteries, watch TV...
Standard 50-pin SCSI y 2 L Perfect for camping or any mobile needs
3.5" size, half-height (1.5 tall) y / ! - 3 New, OEM box, 90-day HSC warranty

Refurbs, 90-day warranty ! ; B Y o HSC#19021 $1 7.50
HSC# 1841 2 $32-50 2 AEEC-10P - handy compact desktop unit
: : =S 110VAC, 110 Watts - perfect for small jobs
Socket7 for Pentium | - 75 to 200 MHz CPU Adjustable temp. levels - 300 to 430 deg. C =
IBM Model No. DCRA-22160 ’ Four 72-pin SIMM, two 168-pin DIMM sockets Bath dimensions: 36mm. dia x 30mm. deep AT R&Ck'Ch&SS'?-’

2.5" Laptop Style Drive, IDE EE: ! ’ Write-back Cache & Direct Mapped Organization HSC#BOG'I 0 $32 .00

Formatted capacity: 2160 MB On-bd 64-bit 256K L2 SYNC, COAST module slot AEEC-60P - high temp. heating slements
3 Disks, 16 Heads, 4200 Cyl. Two IDE, SIO, USB, 1-PIO, HOST/HUB support

For industrial level use. 110VAC, 600 Watts . -
Seek time (avg): 12 m$, 4000 RPFM 1-PS/2 mouse por, three PCI, four ISA slots Two temp. levels - 300 deg. & 500 deg. C CREL A “
M pecke. . S c WDy OEM package, 80:day warranty Bath dnme;sicns: 100mm. w x 45mm. ;:ieap ) il

HSC# 18938 $49.95 HSC#18964 $39.95 HSC#80611 $100.00

4 Standard 19 inch rack enclosure
4 Built-in 250W AT power supply
+ 14-slot with 10 extend guides for

Lightning Protection! External CD-R/W! Clamp-on Ammeter! mult-card backplane use

Ground bar kit allows you to establish common s Model No. AEEC-2891 4 Universal motherboard mounts
A - - v A : .
ground for all your amateur radio gear! C Volt: 200/600 - DC Volt: 2/20/200/600 4 Very high quality construction!
Heawvy copper bar on high-dielectric insulators AC Current: 200/600 Amps
Baris 127 x 2" x 1/4” thick, eight threaded #10 holes t Diode Test, Continuity Test, Date Hold Button ¢ Front panel has keylocked door
Incl. mounting hardware, electrical joint compound — Res. - up to 2 Megohm, Test probe included # Std. front panel, 7"High, 18" Deep

Requires heavy copper wire connected to good earth . . New, 80-day warranty + New, OEM box, 90-day warranty

round (not included)
HSC# 19004 $12.50 HSC#80608 $45.00 | B HSC#19002

Gas-tube DC-blocked lightning protectors for radio Hewlett-Packard Model 7200 Series CD-R/W
gear, goes in your antenna coax line. Use just like a floppy! Shares printer port!
Acts as a shont-to-shield during overvoltage event, Drag & drop up to 650MB on a single CD! ird. , - -_ ]
sending current to ground 2X write on CD-R/W. up to 6X read on CD-R ATX M’d T.Ower Case' M’n' ATX supp’y'
Full specifications avail. at www_polyphaser.com 1% R/W: 150KB/sec, 2X R/W:300KB/sec ATX-style mid-tower cabinet ATX-style fits popular ‘'E' machine
Polyphaser 1S-50NX-C2 model is rated for 125 - 6X Read: 900KB/sec - drivers avail. at HP websile Power supply included and ‘Future Power’ computers
1000 MHz, 50 £, "N connectors EIDE-(ATAPI) interface wMMC, front tray load Four 5.25" and two 3.5" front bays Model No. ISP120S, 120W, 110VAC
HSC# 95425 $25-00 74 min. on 120mm disk, 21 min. with B0mm disk 16.5" H x 8.25" W x 16.5" D Case measures 2.5" H x 4.0" W x 5.938" L
Polyphaser IS-MTSOLN model is rated for 2100 - Power supply not included (we have substitute) Brand new!, 90-day warranty Brand new! Bargain Priced! 80-day warranty
2600 MHz, 50 £, "N" connectors Refurbished, 90-day HSC warranty

HSC# 95426 $35.00 ; HSC#80459 $39.95 HSC#18989 $19.95

EASY NETWORK! Tablet PC! Tiny Color Camera!

. Camera-On-A-Board, measures 1.87" x 1.3" x 1°
MUI"'PC Web Access. . Glass micro-lens element, not pinhole!

Save Money! . s T Std. NTSC composite video output

Up to 4 PC’s on one phone line! = Tl TN ~ 350 lines horiz. res., 7 lux sensitivity
; ; 4-5VDC, only 150 mAl

Perfect for homes/small business I [ LI New, in OEM pkg (no box), 90-day warranty
Share printers, send faxes, backup-files erraTe: e HSC#18209 $45.00
Proxy server for multi-PC internet access!

Only one phone line needed for ISP connection 7
Includes 4-port hub/56K modem & 1 network card Fuiitsu ‘Stylus 1000’ tablet PG, keyboard Laugh at Blackouts!
If you want more than two PC's networked, you will need more and Microsoft mouse peckage! Yuasa NPX-150R sealed lead acid battery
network cards (HSC# 18493 $4.95) vy Eanshesties Great for UPS back-up or solar systems

i . 2 Super-slim keyboard for easy handling! L o
50 ft network cable, driver/installation manual CD R b e iriiiia Ml Chpaly 10 n DL DN AL

OEM package, new, 90-day warranty No docs/manual/software ordrivers! Note; Mo pen! \::::hﬁa:i:,t:lmg pounds (15.5 kgs.)
30-day warranty! Excellent condition pulls, 90-day HSC warranty
HSC#80599 $29.95 | N,\scrs0604 $99.00 | MlHSC#18917 $29.50

For over 35 years, HSC has been your best source for
) [= / ec tr onic high-tech goodies from Silicon Valley ! Haven't visited us
yet? You owe it to yourself to come see our constantly-
changing, mind-boggling array of electronic parts, equip-
ment, computers, and scientific gear! Find out why knowl-
Toll Free (Ord.ers Only) 1-800-4 HALTED  (1-800-442-5833) edgeable engineers, technicians and hobbyists make HSC
gg%’;dnv::ﬁ lg;:;-b. htipriwm-tialtad.com their first stop for all their techno-shopping needs!

Santa Clara, CA 95051 408-732-1573

Terms: Some quantities limited; allitems are subjectto prior sale. Minimum order: $10.00
plus shipping. Orders under $20.00 subjectto $2.00 handling fee, in addition to shipping.
4837 Amber Ln. All orders shipped FOB Santa Clara, CA (this means you pay freight!) by UPS Surface
Sacramento, CA 95841 916-338-2545 (no P.O. Boxes) unless otherwise specified, in which case prevailing carrier rate plus
$5.00 handling fee may apply. Prepaid orders that don'tinclude shipping charges will be
shipped freight COD. There is a $6.00 UPS charge added to shipping charges for COD
5681 Redwood Dr. shipments. Ifyouhave questions aboutyourorder, please call Customer Service at (408)
Rohnert Park, CA 94928 707-585-7344 732-1854 M-F 9AM to 5PM PST.
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New BFBPooks

Programming & Customizing
PICmicro Microcontrollers (nd cdition)

by Myke Predko (published by McGraw Hill)

PROG RA M MING This book is a fully updated and revised compendium of PIC programming information.
Comprehensive coverage of the PICMicro’s hardware architecture and software schemes comple-

A N D C U STO M IZI N G ment the host of experiments and projects making this a true, "learn as you go" tutorial.
PICmICrO There are new sections on basic electronics and basic programming for less sophisticated
users along with 10 new projects and 20 new experiments. New features have been added such as
M I C ROC O NTRO L I_E RS "Programmers Tips" and "Hardware Fast FAQs." CD-ROM:The CD-ROM contains all source code
presented in the book, software tools designed by Microchip and third-party vendors for applica-
MYKE PREDKO tions and the complete data sheets for the PIC family in PDF format. Key Features:* Foreword
by Microchip Chairman Steve Sanghi. * Printed Circuit Board for a PICMicro programmer included
with the book! This programmer will have the capability to program all the PICMicros used by the

Ir\_f\/\f-\,.l application.* Twice as many projects as the original book. The new projects include a PICMicro
vRiNTED: L i ded based Webserver * Twenty new "experiments" to help the user better understand how the
/ for de "
CIRCUIT '

PICMicro works. * An introduction to Electronics and Programming in the Appendices along with

CoND engineering formulas and PICMicro web references.

INCLUDED! (

The Beginner's Handbook of
Amateur Radio (th kdition)

by Clay Laster (published by McGraw Hill)

The revised edition of the most trusted guide in ham radio is here just in time to help you pass Amate u r
the new No-Code Technician Class exams! Used by thousands of ham operators to set up their first N L
shortwave transmitters and to get their licenses, Clay Laster's Beginner's Handbook of Amateur Ra d I o
Radio, Fourth Edition delivers all the guidance you need - from radio and electronics fundamentals Fourth Edition
needed to set up a transmitter to the newest equipment to revisions to the Federal Communications
Commission rules and tests. If you want to communicate over the airwaves both locally and globally

and listen in on conversations heard by very few, take this book home, and it will take you into the
realm of communication, new friends, good times, and technical mastery beyond your dreams.

The Beginner's Handbook of

CLAY LASTER. .
o

All of this month’s books are available
from the Nuts & Volts bookstore.

online - v, nutsyolts.com
phone - 1-SO0-7E2-4624-

=
Master Handbook of Acoustics
- by F. Alton Everest (published by McGraw Hill)
*For the audio buff who needs a quick-read education on acoustical concepts and terminolo-
; Master HandbOOk gy, this not-to-be-missed, heavily illustrated guide has it all.

of *Reviews acoustical principles and applies the theory to the design of special audio spaces:
A‘ OU S I ] ' S the home listening room, the control room, and the multi-track recording studio.

55 *Features an entire chapter devoted to Acoustical measurements and calculations.
Fourth Edition

'L'f"

*New coverage sheds light on the many computer programs currently available at both the
professional and advanced audio level.

Keeping his target audience of hobbyists, electronics enthusiasts, and audiophiles always in
mind, the author makes the science of sound interesting and understandable. Only someone who
understands acoustics as well as Everest - Senior Member of the Society of Motion Picture and
Television Engineers, the Acoustical Society of America, and the IEEE - could explain these princi-
ples so simply, informally, and with such relevance to home projects. Short on mathematical deri-
vations and long on easy-reading translations of difficult technical subjects.

e
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Columns

AMATEUR ROBOTICS 70 Robert Nansel

ELECTRONICS Q & A 38 . T) Byers
What's Up: New devices and shrinking footprints require novel identification
techniques. So do evolving schematic symbols. Both are defined, explained, and
exampled. How to control speaker volume at the speaker level. A simpler VCO?

LASER INSIGHT 24 Stanley York
Two of the most common types of high power industrial lasers are discussed.

STAMP APPLICATIONS 14
Expand Your Stamp’s I/O With 12C.
Take a look at microcontroller networking with the BASIC Stamp.

Jon Williams

TECHKNOWLEDGEY 2001 9 Jeff Eckert
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Protection; IR-Imaging Helmet for Firefighters, Military; Cordless Soldering Iron;
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ABBEY ROAD IN A BOX: USING A PC
TO MAKEYOUR OWN MUSIC 6 Edward B. Driscoll, Jr.
Ever dream of writing a throbbing rock song, hypnotic trance rhythm, or
twangy country tune? Or, do you want to record your own music and sound
effects to accompany PowerPoint presentations, web sites, or other produc-
tions? Whatever the case, that PC sitting innocently in the corner can be
configured to both create and record an astonishing variety of sounds.

BIG MOBILE ANTENNA PERFORMANCE 19 Gordon West
Test results and tips on getting the most out of your mobile antenna(s).

USB — MICROCONTROLLERS

FOR THE MASSES 32 Don L. Powrie
Wouldn't it be nice if you didn’t have to remove your microcontroller from
the target electronics — thereby risking hardware and ESD damage — every
time you wanted to download new firmware? This article will detail a design
that accomplishes just that.

THE “FLYING CLOUD” RADIO

RESTORATION PROJECT 42 Ray T. Gilbert
Learn about the Boeing Model 307 restoration project and how you can
communicate with the plane in-flight before it lands in its permanent home
at the National Air and Space Museum.

ROBOTIC HOUSE SERVANT 49 Thomas Bock
Meet ROM: the Re-programmable Objective Mechanism all-purpose robot
who will vacuum floors, water plants, serve you drinks, and greet your guests
at the door.

BUILDING THE ACTION KIT LAB 52 Fred Blechman
Based on principles used to generate electricity and operate machinery in
the real world, building the four toy kits included in this one set can be the
first steps to a child becoming fascinated and involved with electricity and
electronics.

THE HUNDRED BUCK DEBUGGER 65 Al Williams
Working with UARTs, A/D converters, or complex timing can be difficult or
impossible with software simulation. Software emulators are nice, but typically
quite expensive. However, Microchip makes an In Circuit Debugger for the
PIC|6F87x family that can really help you write and debug code.

CONTROL LIGHTS,A BURGLAR ALARM,AND APPLIANCES
USING THE COMPUTER’S SERIAL PORT 73 Ray Green
Plug a cable into your computer’s serial port and control a coffee pot,
appliances, lights, and a very effective burglar alarm featuring a 20-second
entrance delay and a two-minute alarm. All times may be changed as you
desire. Sound interesting? Build it yourself with a few low-cost parts and it
gets even more interesting.

AIBO TURNS TWO — PART 2 83 Jeff Mazur
This month, take a look at several other programs available for AIBO —
Sony’s robotic pet — most of which are available for free over the Internet.
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Abbey Road in a

Box: Using a PC
to Make Your
Own Music

Ever dream of writing a throbbing
rock song, hypnotic trance rhythm, or
twangy country tune! Or, do you have
a guitar, a keyboard (the musical kind,
not the kind that says QWERTY on
it), or other musical instrument gath-
ering dust in the closet and would like
to get back to performing with a
group, but want to avoid the hassle of

Who is the Typical Home Recording
Enthusiast?

ill Park, a Sysop of Compuserve's MIDI and

Home Recording Forum, has a few guesses. He
says, "No doubt that there are a lot of first timers
out there, thrashing their way through their first gui-
tar or keyboard riffs, and laying them down to MP3
to share with their friends."

i.‘Pﬂ
st

finding other musicians and rehearsal
space?! Or, do you want to record
your own music and sound effects to
accompany PowerPoint presentations,
web sites, or other productions?
Whatever the case, that PC sitting
innocently in the corner can be con-
figured to both create and record an
astonishing variety of sounds.

But Parks is willing to bet that most home
recording enthusiasts are average fellows over 30
with some music experience. "Once you get past
that age, there is enough income for some discre-
tionary spending, and there is the need for an out-
let." And by that age, with the combination of a
steady job, a family, and responsibilities, it becomes
harder to be in a band. "But the creative urges are
still there. The school teachers, accountants, and
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Screenshot from Acid, a home recording program by Sonic Foundry.
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by Edward B. Driscoll, Jr.
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other typical adults are finding that with a modest
investment they can still make music without all of
the hassles involved in keeping a band together, and
end up with a CD that they can inflict on their
friends."

With the right equipment, some creativity, and
just a little skill, music recorded at home can sound
virtually indistinguishable from music recorded in a
studio. Paul McCartney's first solo album, recorded
just before he left the Beatles in 1970, was record-
ed entirely in his Scottish farm house, and yielded
"Maybe I'm Amazed," a gorgeous hit song. In
between big-budget studio albums, Bruce
Springsteen recorded “Nebraska,” a collection of
stark, personal tunes, entirely on his Fostex four-
track cassette recorder. Phil Collins' first solo album
contained songs such as "In the Air Tonight," which
began life in his home studio, but were completed in
a professional studio.

A Brief History of Home Recording

Ever since Thomas Edison invented his recordable
cylinders, recording was thought to be the
province of a specialized studio, crammed full of all
sorts of equipment. In the early 1950s, that began to
change. Les Paul (when he wasn't busy inventing
arguably rock & roll's greatest electric guitar)
designed and built an embryonic recording studio in
his Mahwah, N] home, and created numerous Top
Ten hits there. (Now in his mid-80s, Les Paul still
plays his namesake guitar every Monday in the
Iridium club in Manhattan.)

Then in the 1960s, rock musicians who couldn't
read and/or write music such as Pete Townshend of
the Who, began to use home studios to give the rest
of their groups’ members demo tapes of potential
songs to later flesh out in the recording studio.
Some musicians (such as the aforementioned Paul
McCartney) actually record entire albums in their
home studios. What they sometimes lacked in
sound quality, they often made up for in spontaneity
and excitement. There's nothing like getting a spon-



taneous musical inspiration and
recording it before it's forgotten.

The 1980s: The decade of the
Four-Track

immediately

In the early 1980s, 'four-track’ cassette decks, using
technology adapted from the failed quadraphonic
sound systems of the 1970s, began to be sold by
companies such as Fostex and Tascam, to offer any
musician with a spare $1,000.00 or so (often much
less) the ability to record demos.These — still avail-
able — machines allow four separate tracks to be
recorded, either by different members of a band, or
by one or two individuals. These tracks would then
be mixed down to a standard two track stereo mix,
for distribution on cassette, CD, MP3, etc.

The 1990s: Enter the PC

To add more tracks to a four-track cassette
recorder or add special sounds that the musi-
cians themselves couldn't play required more equip-
ment, space, and money. But the combination of rap-
idly falling prices, and equally rapid increases in com-
puting power, has allowed the PC to become a pow-
erful recording tool, capable of performing tasks
which in the past required tens of thousands of dol-
lars worth of professional studio gear to achieve.

Today, simple home recording software allows
anyone to compose and record music entirely from
within his or her own PC. Many entry-level pro-
grams are automated sufficiently to allow even non-
musicians to assemble and record personal compo-
sitions.

So why record on a PC instead of a dedicated
recorder! Chris Rice of Cakewalk (www.cake
walk.com), a leading music software publisher, says
that a big reason is that "a dedicated recording deck
does not give you any visual representation of the
music.And for you to go and try to edit what you've
recorded is quite laborious and quite painful. You
often have to go back and just punch-in, and record
over."

Rice describes the difference as significant as
the equivalent of typing on a typewriter, and using a
word processor. "All the drag and drop editing, the
graphical representation, that just expands on your
editing capabilities, and your song writing capabilities
for that matter. It allows people to much more
quickly experiment with a new idea, and try some-
thing in a different key. Or, 'you just played the one
note wrong? Let's just go back and fix that.' Or 'why
don't we just shift that whole chorus down an
octave! Let's try that. Let's try it with different types
of instruments"."

The first level of home recording programs,
such as Acid, by Sonic Foundry (http://www.sonic
foundry.com), utilize pre-recorded loops, which can
be assembled, mutated, and modified into a seem-
ingly infinite variety of permutations by a PC user
with absolutely no previous music knowledge. And

instruments can be pro,

than any human can perform.

cal and sound equipment have joined them.

A Mini MIDI I'_rimer ;

Musicians frequently refer to MIDI, a common computer language for elec-
tronic musical instruments, developed in the early 1980s, which allows any MIDI-
equipped instrument to talk to another MIDI-equipped instrument. MID! equipped

for many people, these loop-based programs are all
that they need to begin to make their own music.

Doing Acid

ob Uhrina, manager of product marketing for
Sonic Foundry, describes how the program, and
by extension, most other loop-based programs, such

as Fruity Loops by
Cakewalk, work. "Let's
just say that you want
to create a dance track.
The interface is pretty
user-friendly in Acid.
You go in, and there's a
little window called the
Explorer Window. And
the Explorer Window
explores what's on
your loop library, cate-
gorized by instrument
or sound type.

"So the first thing
you probably want to
do, is to lay down the
drums. So you click on
the drums directory,
and there's all kinds of
different drumbeats.”
Once an interesting
sounding drumbeat is

grammed to record performances, or to be programmed
via an external device (such as a PC) to allow for more complex or precise playing

Originally, MIDI instruments were mostly electronic keyboards and drum
machines. And while those instruments are still in the vast majority, MIDl-equipped
guitars, wind instruments, electronic sound processors, amplifiers, and other musi-

MIDI is also a musical language for a PC's sound card, allowing it to play an
endless variety of sounds and melodies. Being able to manipulate that data is the
next step beyond looping, and allows for new music to be recorded, in addition to
the editing and manipulation of pre-recorded audio loops.

For more information about MIDI, search the web, where there are numerous
sites about both the language and the numerous devices that use it; www.harmony- |
central.com/MIDI/ has an extensive collection of FAQs, links, and other material.

TASCAM

Tascam US-428 mixing board.

found, double clicking on that file automatically puts
it onto a track where it can be repeated as is, or
slightly modified.

This basic technique is then repeated for each
instrument, typically bass, keyboards, and guitar each
of which has its own loop. Uhrina adds "many of the
libraries we have are full construction kits, which
means, more or less, it's like a band in a box." This

LOSS OF DATA CAN PUT YOUR BUSINESS OUT OF BUSINESS

DON'T RESTORE LOST DA'I'A

SWAP IT!

‘#1 For Anyone Serious About NOT Losing Their Data
The Ultimate Super Computer at an 0ff The Shelf Price
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Y aDUAL DRIVE SYSTEM is a Must.

- Removable Hard Drives Allows Instant Data

' Recovery and Multi Operating Systems

For The Power User. "m
l Never lose
Gol," data again due to a crash,
virus, power outage, or human arrnr.

‘nabanb i | * The ease and convenience of the Dual
B".h“k U1 DVD/CD and CD Recorder makes copying
a“d*mm.“'-" CD's easier than ever before.
~within | . security is an issue, just unlock and
MINUTES |  remove the drive. Easy Offsite Data Storage.
=nothours, | « No one has all the features found on this
‘daysorweeks | machine regardiess of price!

1 300“!1: 805!9 51 2Hgﬂam

3 2mgvideo

Server Size Tower

2 Removable Hard Drives
DVD Player & CD Recorder
2 Floppies

@ Computers

FREE SHIPPIN n w

1 Year Warranty - Satisfaction Guaranteed - BES'I' Customer Service
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way, even someone who doesn't play even one
instrument can record several.

"Then when you're done," Uhrina says, "maybe
you want to add some vocals, so you plug in a mike
into your sound card, and record vocals on top of it."

Feed Your Hard Drive: Acid VYersus
Plasma

ne of several makers of programs that use the

MIDI electronic musical language (see sidebar
for an explanation) is Cakewalk. Cakewalk has been
making home recording programs since 1988, when
it began shipping Cakewalk 1.0 for DOS. Chris Rice,
Cakewalk's vice president of marketing, says, "It was
strictly MIDI at that point, and very limited graphical
editing, since that was all pre-Windows." However,
in 1995, Cakewalk released Cakewalk Pro Audio,
their integrated digital audio and MIDI recording
program.

What is a "Cakewalk'? Rice says "The big mis-
conception was that you had to be a rocket scien-
tist to use this stuff. And in the US at least, Cakewalk
means something easy to do." It's also a reference
to a style of ragtime music popularized at the turn
of the 20th century.

Competing with Acid is Cakewalk's Plasma pro-
gram. It's representative of programs that go beyond
loop-based products, but unlike most multi-track
recording programs, doesn't require the ability to
actually play an instrument. Chris Rice of Cakewalk
says that Plasma "not just allows you to create and
arrange music by mixing and matching pre-recorded

ﬁhat Kind of Hardwaré Po I_ .Il-e_ed?

Rob Uhira of Sonic Foundry says that to make tracks using loop-based programs
such as Acid, "then all you really need is a decent computer, say over 200 MHz,and a
sound card, and a decent monitor to see everything on the screen, and that's it —
you're able to create music on your PC, Beyond that, you may want a CD burner, so

that you can burn the track to CD once you're done.

More sophisticated recording programs such as Vegas Audio and Sonar require

some fairly potent computer hardware to work. "This is a personal bias," Uhira says,
“"because it really depends on what you're doing, but | wouldn't begin a home studio

without a PC with a minimum of a 400 MHz processor, and a 7200-RPM hard disk
drive, which pretty much is on everything these days." Also, some programs, such as
Sonar, are happiest running under Windows 2000 (this article was written before
Windows XP hit the street), rather than Windows98 or WindowsMe.

For programs such as Vegas Audio, Uhira suggests that dual monitors (which most
versions of Windows support) can be very handy, because "you can undock the win-
dows in Vegas, and maybe you'd want to move your mixer to the left monitor, and then

everything else to your right monitor."

You also need a sound card, and there are numerous ones on the market
designed for home recording. Some of the under $100.00 cards (such as
Soundblaster's Live! card; www.soundblaster.com) have become increasingly sophisti-

Sonic Foundry’s top

Ti 1)

home recording
program,
Vegas Audio.

T

Eé B> U1 N ko aene

loops, it also allows anybody to add their own layers
of music by using the included software synthesizers."

Software synthesizers allow a computer's
sound card to be programmed to sound like a wide
variety of musical instruments, using MIDI to pro-
gram in melodies and riffs.

The loops and software synths can be treated
or modified with a Direct-X plug-in called Plasma
FX Pad, a joystick-controllable multi-effects proces-

r. "lt's amazing," Rice claims. "You're basically
painting in effects in real-time, as the music plays
back. It's a multi-effects processor, so it will do
things like chorus, flange, digital delay, and then some
sound effects. It will have all these different pre-sets
in it that are tweaked just to create a very specific
special effect.”

Rice promises that Plasma's FX Pad will be "a
lot of fun, because it's all done graphically — you
don't have to know anything about what the effect
and coordinates are. You just drag your mouse
around and use a joystick. So it really is a blast, and
it gives anybody the experience of mixing in real-
time, without having to know a thing."

Bringing Music into the PC

or those who wish to go beyond loop-based or

loop plus synthesizer programs, where the com-
puter program does much of the compositional
work, and who wish to combine audio loops with
live instruments, there are sophisticated multi-track
recording programs which will record dozens of
MIDI and audio tracks to a PC. With some pro-

allow it to wo

ported p

degrees of support for the aforementioned Vegas
www.tascam.com/products/us428/downloads.cfm for a regularly updated list of sup-
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grams, there is no fixed number of tracks — the
only limitation is how much the PC can handle with-
out crashing or slowing down.

Sonic Foundry's top home recording program
is called Vegas Audio. Cakewalk's is called Sonar XL.
These are very sophisticated programs that com-
bine loops, digital multitrack recording, MIDI, sophis-
ticated audio effects, and lots of room for expan-
sion. Think of them as having EMI's Abbey Road
Studio in a box. Chris Rice says, "Let's go back to the
stand-alone multitrack recorder. Okay, you've got a
multitrack recorder. You're a guitarist. What about
the other parts! What are you going to do! You've
got a drummer to come over!? You've got a singer to
come over? You've got some horns?"

With programs like Sonar and Vegas Audio, "all
that's built in," Rice says. "You can put together the
other parts yourself if you want to, or you can bring
your band in, and you can all record right into the
PC. It just offers you so much flexibility."

Music Meets Technology

ith the right software, computer hardware, a

few microphones, and pieces of outboard
gear, Bill Park says that today's musician has access
to better technology in his basement "than the
Beatles, Pink Floyd, or Lynyrd Skynyrd had access to
when they cut their best work."

Park says that "in the end it is all about the
music, not the technology." But technology interact-
ing with music in a home studio can be a powerful
force — or at least a wonderful hobby. NV

use of multiple microphones, and the ability to record multiple musicians simultaneous- l
ly.All of these are made much easier by the use of a stand-alone mixing board. Uhira |
recommends MidiMan's Delta 1010 board, which has been specially designed to work
with Sonic Foundry products (www.midiman.com). Bill Park is a big fan of Mackie
Designs' 1202-VLZ Pro Mixer, which packs a surprising number of features for its
approximately $379.00 retail price (www.mackie.com).

While the Mackie 1202-VLZ has gotten raves as a low-cost mixing board, it's still
a conventional mixing board, and was not desi
Tascam has come out with a board that for a
worlds. The US-428 looks remarkably like a Portastudio, but it connects to a PC via its
USB port. It adds to a computer not just two XLR microphone inputs, two balanced
and two unbalanced 1/4" inputs, SPDIF digital inputs and outputs, and four channels of
audio in and two out simultaneously via USB, but perhaps more importantly, physical
controls. There are physical knobs that can be adjusted. Faders raised and lowered.
Play, record, rewind, and fastforward buttons.

The US-428 comes bundled with a custom version of Steinberg's Cubasis VST
audio recordin ﬂMIDI sequencing software. On Tascam's web site are drivers that will

with a variety of other home recording programs, including varying

specifically to work with PCs.
25.00 MSRP may be the best of both

and Sonar. (See

rograms.)
So how much will all of this set you back? Uhira says, "With what I'm talking

cated, do a marvelous job of supporting software synthesizers, and may be all that's
necessary for a single musician to record multitrack demos.

However, sound cards have limitations. At some point, some sort of separate mix-
ing board provides much more flexibility, allowing the recording of multiple tracks, the

8 MNovemser 2001/ Nuts & Volts Magazine

about, you pretty much can get all this, tncludlng a mlcrophone, for less than $2,500.00,
so you can pretty much be on your way." Bill Parks says, "Some decry the expense but
it is far cheaper than a divorce, a hair transplant, a Ferrari, and a 22-year-old trophy
girlfriend,”" and often far more therapeutic than all of those, too!
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Helios Prototype Sets Altitude Record

N o A
A AKX

= Y sl . .

Helios Prototype in flight over lake bed durlng second battery-
powered flight. Photo by Tom Tschida, courtesy of NASA Dryden
Flight Research Center.

A:w world record altitude of 96,500 ft (approx. 23,350 m) over the

cific Ocean was reached by the solar-powered Helios Prototype flying
wing back in August. This is the first time a non-rocket-powered aircraft has
maintained flight this far above the Earth.The remotely-piloted wing, built by
NASA's Dryden Flight Research Center (www.dfrc.nasa.gov) and
AeroVironment, Inc. (Wwww.aerovironment.com), took off from the US
Navy's Pacific Missile Range Facility on the Hawaiian island of Kauai. Flying at
about 25 mph, the mission lasted nearly 17 hours.

The record altitude was achieved during daylight hours, relying on solar
cells on the wing's surface to provide electrical power. Descent after dark was
possible, as the |4 electric motors were no longer needed to maintain alti-
tude. During descent, the propellers acted as generators, providing electrical
power to control the aircraft.

The record flight sets the stage for follow-up missions that will use a
regenerative fuel system now under development to enable Helios to remain
aloft continuously for months at a time. Production variants of Helios might
see service as long-term Earth environmental monitors, as well as communica-
tions relays, reducing dependence on satellites and providing service in areas
not covered by satellites. The successful flight at high altitude also provides
NASA with information about flight on Mars, since the atmosphere at that
height above the Earth replicates the atmosphere near the Martian surface.

For those who are interested in the specifications, Helios has a wingspan
of 247 ft (75.3 m), a length of 12 ft (3.7 m), and an empty weight of 1,322 Ib
(493 kg). Depending on the instrumentation carried aboard, it can lift a payload
of up to 726 Ib (271 kg).The craft is powered by 14 brushless DC motors,
each rated at 2 hp.Top speed is 25 mph (40 km/hr). Additional information is
available at www.solaraircraft.com.

Aging Spacecraft Still at Work

Iso making news at NASA was the Deep Space | (DSI) probe, which

was launched in October 1998 to test 12 novel technologies, including
the advanced ion drive engine. The mission was completed successfully in
September 1999 and, by all rights, the craft should be space junk by now.And,
in fact, in late 1999, DS| lost its star tracker, which helped determine the
spacecraft's orientation. Faced with what could have been a mission-terminat-
ing injury, the controllers reconfigured the spacecraft to use its photographic
camera to orient itself by the stars around it and sent it off on a new mission:
to fly by the comet Borrelly and take a look inside the comet's glowing core of
icy dust and gas.

According to NASA, the space probe's close encounter with Borrelly on
September 22 provided the highest-resolution pictures of any comet to date.
With no protection from the little-known comet environment, DS| survived a
pass that took it only 2,200 kilometers (1,400 miles) from the rocky, icy nucle-

us of the |0-kilometer-long comet.
Exceeding the team's expectations
of how this elderly spacecraft
would perform, the unit sent back
high-quality black-and-white pho-
tos of the inner core of the
comet. |t also measured the types
of gases and infrared waves around
the comet, and how the gases
interacted with the solar wind.

According to Laurence
Soderblom, leader of Deep Space
I's imaging team, "These pictures
have told us that comet nuclei are
far more complex than we ever
imagined. They have rugged terrain,
smooth rolling plains, deep frac-
tures and very, very dark materi-
Artist's conception of Deep Space | al."

encounter with comet Borrelly.

Scientists had expected that
Courtesy of NASA Jet Propulsion Lab.

the solar wind would flow sym-
metrically around the cloud, with
the nucleus in the center. Instead, they found that, although the solar wind was
flowing symmetrically around the cloud, the nucleus was off to one side, shoot-
ing out a great jet of material that forms the cloud that makes the comet visi-
ble from the Earth.

DS1 is a 486-kg device that operates on 2,500W of maximum power
(2,100W of which is used to drive the ion engine). It communicates in the X
and Ka bands. Total cost of the mission so far has been $149.7 million. Many
photos and other information can be found on the Deep Space | home page
at http://nmp.jpl.nasa.gov/ds|/.

Computers and
Networking

72-Processor Server Introduced
t the end of September, Sun
Microsystems, Inc. (www.sun.com),
announced a new line of computers that are
designed to compete with IBM in the Unix
server market. The Sun Fire 15K (code-
named Starcat) is expected to be on the
market by the end of the year. The machine
will be offered in four different configura-
tions that range from a $1.4 million 16-
processor unit to a $4 million one based on
72 processors. By employing the 18 I/O
hubs, processing power can be boosted to
106 processors. The computer, built by Texas
Instruments, employs 900 MHz
UleraSPARC™ copper-based chips, embedded RSN E S HERRTEVESTY
memory controllers, and 576 GB of memory. F'f"g '5';5‘3"‘“3" Siour tlc‘s)"
The operating system is Sun's Solaris 8 OS. S SHA NP SIs, T

Internet Conferencing Now Available

ith an eye on the worldwide threat of terrorism,Yahoo!, Inc.

(www.yahoo.com), is now offering a "Virtual Conference" alternative
to traditional business conferences, sales meetings, and trade shows, allowing
thousands of "attendees" to participate in such meetings online. Delivered
through Yahoo!'s Broadcast Services division (business.broadcast.com),
Virtual Conference is intended to circumvent rising travel and meeting costs
and newly imposed travel restrictions. The service combines any combination
of the following:

* Audio, video, and informational slides synchronized to presentations in a
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particular meeting.

- A browser to view other meetings associated with the same conference.

* Interactive tools such as polling, question and answer sessions, document
sharing, and audience surveys.

- Registration, live attendance tracking, and after-event reports on atten-
dees.

- Archiving and hosting.

- A pay-per-view capability.

The price has been reported at $350,000.00 for a package of five confer-
ences. It usually takes 10 days to set up a virtual conference, but Yahoo! says it
can produce a simple Internet broadcast with as little as four hours notice.

Top 500 Supercomputers Listed

f you were wondering who built and who owns the fastest supercomputers
in the world, you might find it enlightening to check out the TOP500 web
site, presented by the University of Mannheim and the University of Tennessee.

The site includes a list (www.top500.org/lists/2001/06/) of the 500 most
powerful machines as determined by the LINPACK Benchmark. LINPACK is a
widely accepted performance-based standard, and numbers are available for
almost all relevant systems. According to the most recent list, IBM remains the
number one supercomputer maker, with 201 of the 500 top installations. It is
followed by Sun Microsystems (81), Silicon Graphics, Inc. (61), Cray (45),
Hewlett-Packard (41), NEC (18), and Compagq (10).

Free Virus Protection

With the continuing proliferation of Internet-transmitted viruses, no one
can afford to be without protection. Many anti-virus programs are avail-
able, but an interesting (and free) one is available from Grisoft, Inc.
(www.grisoft.com). Developed in the Czech Republic and upgraded since
1990, AVG Anti-Virus runs under Windows 95, 98, NT, and 3.x, as well as DOS.
According to Grisoft, the product is certified by the International Computer
Security Association and is periodically tested to assure a 100 percent detec-
tion rate. Whereas most virus-protection routines simply scan files and com-
pare them to a database of known viruses, the AVG Virus Stalker module uses
a "heuristic analysis" approach that analyzes the instruction set of tested files,
emulates these instructions, and is able to comprehend their meaning.

Because a virus by definition contains incorrect instructions, Virus Stalker
can detect even unknown viruses. For $39.95, you can upgrade to the "profes-
sional" edition, which includes some customization options, advanced functions,
and unlimited technical support.

Circuits and Devices

IR-Imaging Helmet for Firefighters, Military

ith support from the US Air

Force Research Laboratory,
Zybron, Inc. (www.zybron.com), an
optical electronics research firm in
Beavercreek, OH, has developed a hel-
met-mounted, long-wavelength infrared
imaging system that can "see" through
darkness, dense smoke, fog, snow, dust,
and other conditions that are typical of
burning building interiors, battlefields,
and other hazardous environments. The
company's Advanced Rescue Vision
System (ARVS) incorporates advanced
wireless video and audio capabilities to
enhance communications, speed up res-
cue processes, and allow firefighters to
quickly locate victims in smoke-filled buildings or aircraft. The helmet-mounted
system also allows the images to be transmitted to a remote television moni-
tor.

While the ARVS is designed specifically for fire-fighting applications, its
potential for military uses is obvious. In addition, variations could be built for
examining fine art to determine age, condition, and authenticity, and it could be
used in the construction industry to locate metal beams behind interior walls.
It can be configured as a multi-sensor system that combines a silicon bolome-
ter, IR imager, low light level color CCD camera, remote thermometer, wireless
color video and audio transmitter, and a color LCD, all powered by three bat-
teries. The complete system weighs only about two pounds, and it uses a see-
through color display that will not become cloudy even when subjected to
high temperatures.

Other features include voice-activated switching and automatic target
recognition. Depending on the configuration, the price is between $13,000.00
and $14,000.00, for single units, and drops to about $10,000.00 in quantities of
50 or more.

Helmet-mounted IR imaging sys-
tem showing infrared system
(above) and image intensifier

(below). Courtesy of Zybron Inc.

Cordless Soldering Iron

f you need to perform soldering in
locations where an AC power source
is not available, you might want to con-

Tools for the Imagination

[ Micro Modules )
_..;\ Micro Mndues 'L

The Pocket Pr_qrammer

Gas-powered soldering iron pro-
duces 120 W output. Courtesy of

Vulcan Gas Tools.

sider the P100 tool build by BS
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cations. The tool is designed for
mobile installation, repair and main-
tenance personnel, and any factory
staff that need mobility, particularly
automobile mechanics, hi-fi installers,
and security alarm technicians.

The P100 uses catalytic conver-
sion for most of its application con-
figurations, delivering heat to the tip
by means of infrared radiation. The
fuel is liquid butane/propane gas
stored in the translucent handle of
the tool (similar to a disposable ciga-
rette lighter). The tank can be refilled
with a squirt from a gas canister,
which is a low-cost consumer item
in use around the world. Each refill
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provides around 45 minutes of continuous use at a typical setting.

The gas is ignited by means of a spark from a flint incorporated inside the
tool's cap. Gas flow is regulated using a slider; allowing fine adjustment down to
20W to optimize the heat output for a particular application. A range of
attachments are available to configure the tool for soldering, silver-soldering,
hot knife cutting, slicing, heating, igniting, shrink wrapping, melting, shaping, and
other uses. Tips are available in eight styles ranging from 4.8 mm wedges for
high-power applications, down to chisels as small as |mm for fine work. The
iron costs approximately $35.00 and can be purchased online at Vulcan Gas
Tools (www.vulkangt.com).

Industry and the Profession

Troubles Continue at AMD

lagued by a continuing sales slump in the PC market and the loss of cus-

tomers to Intel, Advanced Micro Devices, Inc. (AMD, www.amd.com),
has announced that it will lay off 2,300 employees (15 percent of its work-
force) and close two chip fabrication plants in Austin, TX, to cut operating
costs. Following IBM's lead, Gateway Computers recently announced that it
will be phasing out AMD microprocessors in its machines, which leaves
Hewlett-Packard and Compaq as the only major brands that still employ AMD

Approximately 1,000 of the job cuts will come from the Austin facilities.
The balance of the reductions will result from realigning and restructuring
activities in the Penang, Malaysia, facility. When fully implemented, these actions
are expected to result in an overall annual cost reduction of approximately
$125 million. The job cuts are scheduled for completion by the end of the sec-
ond quarter of 2002.

More Amazing Internet Losses

he Internet operating and development firm CMGI, Inc.

(www.cmgi.com), reported a net quarterly loss of $1.276 billion (yes,
that's billion) for the quarter ending July 3|.This is notably worse than its loss
of $963.3 million in the previous quarter. Net revenues were only $255.5 mil-
lion,a |2 percent drop from the previous quarter.

Total net losses for fiscal year 2001 came to a stunning $5.4 billion, as
compared to a loss of $1.4 billion in 2000.The good news, though, is that rev-
enues were up from $890 million in 2000 to $1.2 billion this year. A quick
computation shows that, if the current trend continues, the company should
generate 2002 revenues of $1.6 billion on which it will lose $20.8 billion.
However, CMGI predicts that revenues will decline next year by 10 percent.
Among CMGl's holdings are NaviPath (an Internet access provider that is cur-
rently being phased out), uBid (an ebay clone), and the AltaVista search engine.
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Dear Nuts & Volts:

In response to Mr.
Herzmark’s letter to the edi-
tor. Your semantics, misstate-
ments, and misquotes are the
best reason for my argument
to not include physics 101.

There is no mention in
my answer of a "Net Charge.
Any present ion contains a
charge, and thus removing
them removes a charge. All
charges [ions] are electrical
in nature. If water were dis-
tilled and free of contami-
nants, then and only then,
would it be in perfect equilib-
rium. No tap water can be in
a perfect balance because it
can’t add or subtract more
impurities or ions on its own
to find that balance, thus it
always has some "Net
Charge" even if it's minuscule
or just one ion extra.

"The resultant material is
water with no charge" contra-
dicts your own statement that
says it starts off with no
charge. All water except dis-
tilled contains contaminants
which have charge, and
regardless of this balance, it
contains a charge neverthe-
less, and this charge can be
utilized no matter how small
or what process is used.

Long-winded scientific
statements are what | tried to
avoid by leaving out the 101
and inserting common lan-
guage for the common folk.
My analogy in its entirety is
sound and explanatory for
the non-chemist.

Chris
Bieber, CA

Dear Nuts & Vollts:

Nuts & Volts ran a brief
piece about our project back
in April, and | thought you all
might be interested in a brief
update on the latest activities
of our National Science
Foundation research project
— HPWREN ...

We have now connected
the Palomar Observatory to
our 45 Mbps network.

Information regarding this
work is at http://hpwren.
ucsd.edu/news/010801.html.

The PI for our project
recently testified before
Congress. Details can be
found at http://hpwren.
ucsd.edu/news/010803.html.

And, we've added a
"Public Information Materials"
section to our website
(http://hpwren.
ucsd.edu/info/index.html),
which features flyers, posters,

maps, etc., regarding the net-
work.

Kimberly Mann Bruch

University of California

San Diego

Dear Nuts & Volts:

Since the time that |
wrote the printed circuit
board article in December
and its publication in the
August issue, the program
PhotoPrinter | listed in my
article will no longer run. |
have found that to make this
program run, you must reset
the date on your computer to
the year 2000.

After you reset the date,
the program will run normal-
ly. | have written to the
author, and am also attempt-
ing to get a more recent ver-
sion of this program from
him. The file from my website
MntnWeb as listed in the arti-
cle will run if you simply reset
the date on your computer
before running it.

| was made aware of this
when a reader wrote to me.
Needless to say, | had not
tried running the program
since December due to being
so busy. DOH!

Kerry Barlow
Admin@MntnWeb.com
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30 to 50x brighter than rnost red poihie
Full 5 mw range in excess of 6000 feet ||
Operates for hours from 2 “AAA" batteries

LAPNGRS5 Pointer.... $Call for pricel ]

Above photo shows burst
impact of Mass Driver

I0GT9 Plans.......cccocccivcinn.... $10.00 = .
IOGTK KiPIaNS...cosvocecr e $99.50 ini TESLA Coil ow Cost 100,000 Volt
I0G70 Assembled/Tested............. $149.95 Lights up a 4' flucrescent : (1] Supply
Higher Powered Device tube-all without any f Amateur experimenters source
10GIK KivPlans. _$120.95 contact!! Yet only 3" talll = of HVDC for many applications
IDG90 Assembled/Tested.......... $199.95 J| MTC1K KitPlans. . -524.95 N . 100,000 volts at 2ma
MTC10 Assembled . 534.95 0 . gt in dry filled multiplier

Mind&Brain Controllers

Uncover hidden potentials
High quality unit

with many
features

PPF4 Plans..
PPF4K Kit...

(-

BWPLUS-APOLLO Ready to use..$179.95
BWII- EINSTEIN Lower cost unit...$129.95

applications

Ultrasonic Painfield

matrix intensifies
and concentrates
effect on target area
PPF40 Ready to use........
3 Mi Voice Transmitter
Crystal clear . Many gt |
FMV1 Kit and Plans. $39.95 ™
Information Unlimited PO Box 716 Amherst N.H. U.S.A. 03031

* Operates on 12vdc or115vac

Increditable device Turbo charges memory, Generators HVOLT1 - Plans.................58.00

Boost mental powers, Controls stress, Speads up §l For property and : HVOLT1K - Kit/Plans... ..$149.95

healing processes and Eersonal protection. # 5% & HVOLT10 - Assembled....$249.95
our transducer T »

Can Crusher
A can is crushed into the shape of an hour
glass de g the e power of
= magnetics. Very popular demo in science
=5 museums as users get lo crush and keep
their own can. Kids love this!!

Wire Exploding
Generate pyrotechnical explosive blasts for]
many applications. Create a new arfistic
concepl. Uses our unique high energy
pulser shielded explosion chamber.

Amazing .ml bizarre
effects turn a normal light
bulb into a spectacular
plasma displayl! With
adjustable frequency
control, Safe 12vdc input

Easy to build
TCL50 Assembled and Tested

TCLS Pians. $8.00 TCLS5K KitPlans..$59.95
$99.95 Pulsed Laser , Mass Warping efc efc

HEPS High Energy Pulser...$20.00

Plans pack Includes above MASST Mass
driver, CANCRUT Can crusher and
WIREXPLOD1 Wire exploder/Blast art
plans. We stock all parts, kits and completed
units for the above items,

Above HEP9 pulser is used for :
EMP / HERF Generation, Build a Rail or
Coil Gun, Electrothermal Gun, High Power
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News Bytes

AccuWeather.com Offers
Free Access to Afghanistan
Weather Maps and
Forecasts

o country is on the world's

radar screen more than
Afghanistan right now, so
AccuWeather, Inc., is providing free
weather forecast maps on www.Accu
Weather.com for Afghanistan and
central Asia. Consumers can access
free graphic and satellite weather
maps, daily streaming video forecasts,
and text forecasts to see the latest
weather and learn the climatology of
a region that is currently a source of
national discussion and debate.

The full-color weather maps,
updated daily at 2 p.m. Eastern time,
general forecasts for weather condi-
tions for all of Afghanistan, Pakistan,
and other countries in central Asia,
as well as specific forecasts for 550
locations in Afghanistan, are available
from a link located on the
AccuWeather.com homepage.

The graphic forecast maps
include regional condition overviews
and frontal systems, while text fore-
casts include high and low tempera-
tures and expected conditions within
individual regions in Afghanistan. And
with an AccuWeather.com exclusive,
consumers can view streaming video
forecasts presented by AccuWeather
expert meteorologists that help
explain weather conditions as they
happen, and the impact they will have
on the region.

Also available are free, full-color
extended forecast maps for
Afghanistan, highlighting several cities

throughout the country. These maps
are also updated daily.

"Americans are profoundly
interested in information about
Afghanistan and its surrounding
region during thic time of national
crisis,” says Dr. Joel N. Myers,
founder and president of
AccuWeather, Inc. "The weather con-
ditions in central Asia can vary great-
ly, with temperature swings of 60
degrees or more in a day, along with
high winds and snow or rain. Those
conditions could well have an effect
on military plans."

"Our decision to offer weather
maps and data for free to the public
is designed as a public service for all
Americans to help provide as much
information as possible about the
region's climate and weather condi-
tions."

Crosby, Stills, and Nash and
Clear Channel Interactive
Group Select Liquid Audio

to Support The
ClearChannel.com Relief
Fund With Exclusive Digital
Download of "Half Your
Angels’

Liquid Audio, Inc., announced that
it has been selected by Crosby,
Stills, and Nash and Clear Channel
Interactive Group to distribute an
exclusive, unreleased new single enti-
tled, "Half Your Angels" to more than
1,100 Clear Channel radio station
web sites nationwide. Proceeds from
the sale of this downloadable song
will be donated to the

ClearChannel.com Relief Fund
organized to help victims and sur-
vivors of the September | Ith
attacks. To date, the fund has raised
more than $! | million dollars for the
American Red Cross and appropriate
New York and Washington, DC-area
police and fireman department funds.

"Half Your Angels" was written
by Graham Nash and was originally
penned as a tribute for the
Oklahoma City bombing tragedy. As
David Crosby says, "the song is even
more poignant and timely today." The
song is available as a paid download
and is burnable to CD with proceeds
going to the charitable fund.The
song can now be digitally down-
loaded via Clear Channel Interactive
Group Web sites. The effort is also
being promoted via the trade publi-
cation Album Network. According to
CSN's manager Gerry Tolman, a
commemorative CD single release is
also being planned for on-line and
retail purchase. For further informa-
tion on CSN, you can find them on
the web at www.crosbystills
nash.com.

Despite Tech Slowdown,
Nation's CFOs and
Treasurers Are Moving
Ahead With E-Commerce

An overwhelming majority (70
percent) of corporate CFOs,

controllers, and money managers say
that the level of urgency within their
companies for business-to-business
e-commerce is as strong or stronger
today than it was one year ago,
according to a survey conducted by
the Association for Financial
Professionals (AFP), JP Morgan
Treasury Services and Ernst & Young.

Continued on page 79

aJr AR Petm B.EAM. RoboticuidSIC Stumps

5
\
(0

Bringes

|nr

Lokeview
prr=rrrt ECHNOLO-
Enginesring

- piSfore com

o SEETRON

e | Semsors
By Servas
¢ Memory
Software
ot Robofs
SOLAR-
| Boncs
=4 Stomps
Plior Wars
Super
Pagks
TAMITA
Teaching
Maoteriols
Tools
tresonics
Underwater

MILFORE

INSTRL-
MENTS
MindSton
Miri SSC
Mister

(omputer
MIT Press
Mode! A
Technology
MONDO-TRO
IS Musd
Wires  NIKK(
AMERICA

Nitmal  OW|
Robiots il .
PARALLAY
Personal
Robot Tech
Plartraco
Plotforms

1'1 A 3 |
A G 2

B e Tk a6 M ELEWRET

—

Videos WERD

e oo
i F."edmusih‘ﬁ"‘s

R Voo Fucofon
o 1AGROS ROBOTICS

Ui G Povta Sarven
Stat 1 !c II" M.; q d Ci 1 T4 it Dot or Cptaateoe Dy Boe
il = _— PEETTS ¢ VoUrS SEPTERBES. 3001
WU £ b, ! 5]; [Q-};wb _3&9{0[ Bl DU recaring 1 M _| Pubiabed Hparst g O
s Preprer Thersioec of lnvues O r——e— & Towl ! nter of Coplen (Wed s ) S0,000 <0, DO
MOTHEY 49 R A ST z
HI-Q,_‘]N:;"'M ﬁumi}-da'“.r qm 1‘_' ] ﬂmmm—r | _)-‘_:)_1 0({ L’ }5‘517
ﬁé?(c; PEASCE ) (mr) (& e e || P oy e et o 50 oA iR
NA CA 728791300 Lis " b Caven. S
lmﬁ?d‘h—mthﬂh—!h(““m) 3’?r'~9{? 2 sl ?:‘-"'*"!"'_wr ”“55.:3'"‘"‘ 915‘5‘0 __%S_*}__‘i
: NCEL AW D COUET ! e Usms
CORRKA_Cp 95-879-1300 e | W] 966
e i g Reacs S, o o gy i [0 e B —_— TS of 150 (1) 25,0000 4] 4 33_.?7‘:) 34, L“J-
-371’!( LGWI(:U\( ‘;:“m o P e — lD]_q_ﬁ_,j I)]OOO_
130 PCFNC&I ma‘ CLNONS, CA Gy D-1300) 15::::“ 21 -Gty . St o Fimen 3841 A ”hq—
Y oriex B _|3] oo o e T w512 NIA plf
430 RuaD CT, Coeawt op WGA-1300 e 2,01y S36
R0 oMo e o o 15 it 50 M o132,9%1 | 1,536
Y20 PEHICELAND CT: ) SOPENFR, CA SIEFH30O ¥ Tosad Dson (Feam of 150w 134 P Y, 156 %,WK
s ke [ — | 3, 044 2 OSA.
o ey — - " um 12, ) b <D,000 50,000
T4l PLECATons, TaN 430 PCURELIND T, OO R QR TI-1 | e e s en Y T
ST“'K L(mIt‘vK' I" “mm ‘:hmhhm—-dmm [ Putcation rot s
fubp ey Lemiex ’ "“""‘"ﬁ"ﬂ""“a-m“‘*’““ ]“_"0{ y
’ I /i
Lﬁ?r&'f’ L&}WE‘-M - Ty x muh“m-mommmum:m-- ?ai
_POZIK (oniene eyt = = o
1 Ko Biadaskinrs. Mragess, bod Cebar Sate ety ks G
w-un.m--uwd::-umuh blorgages. s - Instructions to Publishers
oL L — i' T — 1 omple 2 o o copy o orm i your pomaioe arviay o o beore Cclober 1, e & oy of s cenpled o
? ﬂmlll‘-,::‘lkw?hﬂmmﬂl‘n: "mﬁm‘!ml‘“m“hmﬂ for
— m:lwl:uwrmidm ogigis, of othes i I " nm“'ﬁﬂ:"-:-%’z"
bax Lise chark shoets d o sqince i teguired
] Be suie 1 homesh all coeaiabon informalon caled bor o sem 15, Froe crcolinion mist be shown in oms 150, 9, and |
= . i 151, Cople not Disirbutnd, must incude (1) newssiand sated on Form 3541 e putisher,
.?lv-lmmmwnw‘mmm“m] copies lor offoe uae, lefioven, sooied, snd &l cther copies nol disiributed
T Tw S | ] 5 1 i e s st PEpieis BPa TN a3 4 GRS 31 IEGuesier pubBEABon. (s Slakmene
r‘j :mwﬁ:‘::m::::.mwuwvnummmm "mm*w;m:mumnwm-ma rnmmnmmmw
[ s Cnsogmt Dnaring Fepcpdien 17 Mt [0 bentunr smmd siery! waglarasben: of chorge m i St [ 1 I e 16, inckcaln e ol of Thie 5800 in wihh iz Slatemer of Oweershp wil' be publshss.

P8 Porm IS8, oot Y09 R ]

? e 17 rad e signed

Falture 10 fie or publish ¢ yitement of

rip mmy heact o

T8 Faem J626, Ortobes 19065 |Flesswsn

electronic
components

wWww.mouser.com

A .COMPANY

1-800-346-6873

) Al .

Circle #57 on the Reader Service Card. | 3



ow me personally ... I'm not that interested in com-

puter networks beyond my connection to the Internet

and getting email. What does interest me, however, is

microcontroller networking — especially with the
BASIC Stamp.

Two Little Wires — Lots 'o Neat Devices

This month's "network" experiments will be conducted via the
Philips 12C bus. Briefly, the 12C bus is a synchronous, two-wire bi-
directional bus. A device (or devices) that controls messages on the
bus is called a master. Devices that respond to the messages are
slaves. Note that with the BS2p, it can only serve as a master.

There are a lot of interesting 12C parts available. Two, in partic-
ular, are the Philips PCF8574 eight-bit I/O expander and the Philips
PCF8591 D2A/A2D. | selected these devices because they are very
useful parts and because using them with the BS2p requires a slight
adjustment with the BS2p syntax.

What's The Address?

If you check the PBASIC manual, you'll find the BS2p 12C com-
mands look like this:

- 12CIN SlavelD, Address {\LowAddress}, [InputData]|
- 12COUT SlavelD, Address
Unless you've been {\LowAddress}, [OutputData]
| point this out because most
12C devices have multiple internal
addresses (i.e.,, memory devices).
The PCF8574 and PCF8591 are
configured differently though, and
don't use the Address parameter.
It's okay — this poses no problem
for the BS2p.

Eight Bits At A Time

The PCF8574 gives us eight
bits of additional 1/O for the price
of only two Stamp pins. And guess
what? The device is addressable
and we can drop up to eight of
them on the same 12C bus, giving
us up to 64 bits of 1/O (if you use
the PCF8574A, you can have 16
for up to 128 1/O points!). Also
remember that the BS2p will sup-
port two unique 12C bus systems
(on pins 0 and 1; pins 8 and 9),
doubling the possible number of
I/O points.

Using the PCF8574 is very
easy. The only thing we have to do
is replace the Address parameter
in the Stamp's 12C commands with
a value that represents the desired
direction (input = 1, output = 0) of
the device's pins. Additionally, we

asleep for the past sev-
eral years, computer
networking has
become the rage.
Want proof? Just head
down to your favorite
book store and take a
look at the computer
section. It's certainly an
important field —
many of us rely on
LANs, WANs and, of
course, the Internet as
a normal part of our
personal and technical

lives.
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EXPAND YOUR STAMP'S
1/0O WITH 12C

+5 5

47K

PO

P1 sCL

7

1K LED
(low curmrent) =

have to refresh the state of output pins whenever we do a read
(12CIN). This is accomplished by ORing the output bits with the
direction value.

Take a look at Listing 1. This is a very short, very simple program
that will read four switches and then display an incrementing
counter on four LEDs — remotely, of course, using the PCF8574. The
count displayed on the LEDs is limited by the value input on the
switches.

We start with an I12CIN statement to get the counter limit value
from the switches. Notice that the value of the counter is ORed with
our direction value since we're doing a read. This will keep any set
output bits set. The tilde (~) is used to invert the counter bits since
the LEDs are connected in an active-low configuration.

The same holds true for our inputs, so again we'll use the tilde.
The inputs are connected to 1/O bits 4-7 of the PCF8574, so we can
use the HighNib modifier to pull them out. The program does a
quick check to see if the count has reached the input limit and, if so,
resets the counter to zero. After that, a DEBUG display lets us know
what's going on and the PCF8574 outputs are refreshed (using
12COUT) with the counter value.

Next, the counter is incremented and a short delay is inserted
so we can see the LEDs light. Then, we start all over again at the top.

Easy, huh? You bet. | am particularly excited about using this
device in my growing robotics experiments. By running an 12C bus
through my robot chassis, | can drop 1/O points wherever | need
them and | only need to bring two wires back to the BASIC Stamp.

Oh ... one final note on the PCF8574. It may seem a bit counter-
intuitive to connect the LEDs in an active low configuration. This is
actually a requirement of the device. While it can sink (active low)
up to 25 mA, it can only source (active high) 300 uA — even the low-
est low-current LED will not light with only 300 uA.

Easy Analog 1/0 Expansion

We've just seen how easy it is to add extra digital 1/O to the
BS2p. Wouldn't it be nice if we could just as easily add analog 1/0?
Of course — and it is.

The device that makes this possible is the PCF8591. Like the
PCF8574, this device is addressable and communicates to the host



STAMP APPLICATIONS
EXPAND YOUR STAMP'S 1/O WITH I12C

+5 +5 +5
PCF8591
4.7K 16 14
g Vdd Vref &
PO SDA AOut
10
P1 SCL
1
z | EXT AlnO
5
AD Aln1 10K
6
A1 Aln2
7
A2 Aln3
Vss AGND
8 13

via 12C. It has four eight-bit analog input channels and one eight-bit analog
output channel. The analog inputs can be configured as single-ended, dif-
ferential, or mixed.

Let's keep things simple, shall we? For our demo program (Listing 2),
we'll put the program in a loop and send the value of the aOut variable to
the analog output pin. This output will be read back through analog input
channel 0 on the PCF8591. Analog input Channel 1 will read the voltage
from the wiper of a 10K potentiometer. Channels 2 and 3 are not used and
are tied to ground (do not leave unused inputs open).

When using the PCF8591, a control byte is sent after the SlavelD. When
using the BS2p, we'll put the control byte in the Address parameter position.
For this program, we've created a constant value for the control byte that
enables the analog output pin, sets the analog inputs to single-ended, and
causes the analog channel number to be incremented after each conver-
sion.

At the top of the program, we use 12COUT to send the analog output
value (held in aOut) to the PCF8591. The next thing we do is read back the
four analog input channels. Notice the use of the dummy variable in the
input data. This is necessary because the channel data lags by one byte.
Using the dummy value aligns the analog data array (aln) with the output
from the PCF8591. The STR modifier and \4 parameter cause the 12CIN to
retrieve four bytes. This is facilitated by the setting of the auto increment bit
and setting the channel address to zero. You can, of course, read the chan-
nels individually. This requires a change in the control byte.

Okay, now that we have the values, let's display them. A simple loop
iterates through the four channels and we use the */ (star-slash) operator to
multiply each input value by 19.6 (each input bit equals 19.6 millivolts).
DEBUG is used to display the current aOut value and the analog data for
each channel.

After a slight delay, the aOut variable is incremented and the loop starts
again. Once again, very easy. Am | right?

For those of you who want to do more with the PCF8574 and the
PCF8591, I've included the Philips technical documentation in this month’s
files. Have fun with them — they really are a breeze to use.

Parts Is Parts

If this article has sparked your interest in 12C components, and in par-
ticular with the BS2p, take a look at the Parallax "Plus Pack." This is a col-
lection of 12C and Dallas 1-Wire components and code to help experi-
menters and engineers get started with the BS2p. Both the PCF8574 and
PCF8591 are included in the Plus Pack. It also includes a 2x16 character
LCD.

No BS2p? No Problem ...

As you've seen, the BS2p makes 12C communications incredibly easy. If
you're a BS2, BS2e, or BS2sx user — take heart; you can still use 12C. Sure,

it takes a bit of code, but it can be
implemented on the non-BS2p
Stamps. The best source of Stamp
code for 12C communications is at
Professor Peter Anderson's site.
Here's the URL: www.phander-
son.com/stamp/.

Remembering
September 11th

It's difficult — as a proud
American — to close without com-
menting on the events of
September 11th. Like many, | was
glued to the news for the hours
and days that followed that horrific
set of events. Even still, | find my TV
spends more time tuned to CNN
than to any other channel.

| bring all this up because of
my own human nature. | went to
California a few weeks after the
attack and the normally-bustling
DFW airport was like a ghost town.
And I'l admit that | looked at the
passengers | traveled with different-
ly than | had ever done in the past.
| wondered if | could have the
courage to protect others like
those heroes who brought down
that plane in Pennsylvania, instead
of allowing it to bring harm to more
innocents.

I've even caught myself won-
dering about the many pieces of
spontaneous email | receive.
Several questions about GPS
(something I've been experiment-
ing with) have caused me to won-
der what the person is going to do
with it — I've even gone so far as to
ask. Of course, all have answered
with interesting and peaceful appli-
cations. | was almost ashamed that
| had even asked.

Technology is neither good nor
bad — it's how we apply it that
makes it so. | hope that you always
use technology, including the
BASIC Stamp, for applications that
help people and never for anything
that would do harm.

Happy Thanksgiving. Happy
Stamping. Peace be with you all.
NV

Resources:

Jon Williams
3718 Valley View Lane, #3040
Irving., TX 75062
(972) 659-9090
jonwms@aol.com
Parallax
599 Menlo Drive, Suite 100
Rocklin, CA 95756
(888) 512-1024

www.parallaxinc.com
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STAMP APPLICATIONS
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[" Listing 1

! Nuts & Volts "Stamp Applications™ -- November, 2001 = ——— [ I/O Pefinitions |
’
fom—— [ Title ] —_— ————————— e - —— I2Cpin CON 0 ' SDA on 0; SCL on 1
r
h I FRleisesss PCFB574.BSP
* Purpose... Demonstrates remote I/0 via the Philips PCF8574 ! e——— [ ONSEaNt S | mmm e e e e e e e e e e e e e e e e e e e e e e e
! Author.... Jon Williams o
' E-mail.... jonwms@aol.com DevType CON %0100 << 4 ! Device type
' Started... DevAddr CON %000 << 1 " address = %000 -> %111
" Updated... 7 OCT 2001 Wr8574 CON DevType | DevAddr ! write to PCF8574
| RdAB574 CON WrB574 | ! read from PCFB574
" |SSTAMP BSZp}
MixDDR CON %00001111 " 1 = input, 0 = output
fo—_— [ Program Description ]--—- - e
s fommmee [ Variables ] -=
' This program reads for remote switches and s this reading as a limit fer d
|’ a counter that is displayed on LEDs connected to the other four bits. ioByte VAR Byte ' i/o byte for PCFB574
’ limit VAR Nib ! counter limit
! Note: Most (not all) IZC devices have multiple internal adCII'r"H"*-_\, cntr VAR Nib ! counter
f. I2CIN and I2COUT commands support this with an address paramete
! comes after the Slave Address byte). With the PCF8574, repJ_ace the ress
" byte with a value that reflects the desired state of the I/O pins, e [ BERREM Data- l-——rr——r——r—rrrr e
' 1 is an input, 0 is an output. For example: 3
r
|* %11110000 = Bits 0 - 3 are outputs, bits 4 - 7 are inputs
. L [ Initialization |J———————————eeeee oo [
" For the PCF8574 the syntax becomes: ' |
s Initialize:
|" I2CIN pin, ddr value, [in byte] DEBUG CLS * let DEBUG open
I I2C0UT pin, ddr value, [out byte] PAUSE 250
! DEBUG "PCFB574 Demo", CR
! Special Note: When reading inputs while using the PCFB574 in mixed I1/0 mode,
¥ you must refresh the output bits during the read. This is easily accomplished
' by ORing the state of the output pins with the DDR value. oo [ Main Code }———————————————— e ————_—_——
r r
! I2CIN pin, (ddr value | out_bits), [io byte]
L) ZCIN I2Cpin, T-‘r}.-i‘ J4, (MixDDR | =~cntr), [ioByte]
! This program uses the bits in mixed mode and will use the syntax described i ! invert limit bits
! immediately above. N Update LEDs ! check co er 1i
ks * clear count imik |
' 1/0 Notes:
¥
|* The input bits are pulled up to Vdd (+5) through 10K. The i I
! connected to Vss (ground) through a N.©O. switch. The inputs will read 1 when BIN4A 1imit, ™ (", DEC limit, ™) ", CR |
' the switches are open, 0 when closed. ", BINA ¢ % DEC entr;: ") ™ |
|/ WrB574, MixDDR, |[~cntr] ! send new value
|* PCFB574 can sink current, but provide d]r&mt no sou current. Inputs and
! oputputs for this program are setup as ac tilde i ‘) in front of cntr = entr + 1 // 16 * update counter

" wvariables inverts the bits since we're 1 and outputs. PRUSE 250

GOTO Get Inputs

1* W e | [ SthEULIRes |=—=rrrerece e ————r——— m——

THE ONE STOP:. ! it SHOP

SERIAL GRAPHIC LCD 12 1 |NDUSTR|AL MONITOR

Rugged Metal Case
On Screen Display
Free Z-Mount
Resistive & Capacitive
PICL-2464 $99.00 ! = Touch Screen Options
Sharp LM24014 240 x 64 LCD Avallatglg, 1024 x 768
E.L. Backlight 16.7 Million Colors
5" x 1 5/16" Viewable Area
PIC 16F877 Re-Programmable MTR-EVUE-12 $399.00
Switches, A/D & I/O Bits

“PROGRAMMING AND

12.1 TFT LCD MoONITOR KIT 3” NTSC Vipeo LCD cug;gﬁm:’zgzﬁ THE B%SIC
$299 3" Sharp Color TFT by Scott Edwards

NTSC Composite In
A Complete 121 TFT . o :
LCD Kit With Controlier Complete Monitor! Build smart electronics projects

and 180 Nit 16.7M XGA 12 Volt Operation with the inexpensive, simple-to-
Panel Ideal for Security use, surprisingly powerful BASIC
Stamp.

SK-2005R $299 MTR-NTSC-3 $99.00 ODNLY $34.95

P 5". WWW. As a paid subscriber to
E A RTH HE FCOM Hitp:// earthicd.com Nuts & Volts, you'll recewe
weuun “wun" gun" = 32701 Calle Perfecto - San Juan Capistrano, CA 92675 10% off the list pricell

“The World Wide LCD Source” Ph: (949) 248-2333 Fax: (040) 245-2392 (See ad on page 88 for ordering details
and other titles currently avallable.)
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————— [Tifle ]——m——————— o
File...... PCFB591.BSP

P"urr.o-:-e... PCF8591 A2D/DZA Dem

Author. Jon Williams

E mail.... jonwmsBaol.com

07 OCT 2001

U Pddf'

[$STAMP BS2p)

..... [ Program Description |

' This program demonstates the Philips PCF8591 4-channel A2D plus l-channel
! DZ2A. Channel 0 input is tie ocutput of the D2A pin. Channel 1 input
' is tied to the wiper of Channes 2 and 3 are tied to Vss,
r
" The PCF85591 uses a control byte after the Slave Address. The control byte
' data (see details in 591 documentation) 1s used to enable the analog
" output bit and set t]u? kuuj of analeg inputs. In this demo, the analeg output
" bit is epnabled and four single-ended analog inputs are used.
' Note that the first byte transmitted in a read cycle contains the conversion
! result code of the prewvic read cycle, so a dummy byte is placed ahead of
" the analog input array in the I2CIN command.
B v [ Revision History | ——— —————
b ey [ 1/O Defimitions | —m—————————— i i ;o
L
I2Cpin CON 0 ! SDA on 0; SCL on 1
F oo [ Constants | e e P
r
DevType CON %1001 << 4 ! device type
DevAddr CON %000 - ! address = %000 -> %111
WrB591 CON Dey T‘\q'a | DevAddr ! write to PCFB591
Rd8591 CON Wr8591 | 1 ' read from PCFB8391
EnableD23 CON %l << b ' enable analog cutput
FourSngl CON 500 << 4 " four single-ended inputs
ThreeDiff CON %01 << 4 ! three differential inputs
SnglDiff CON %10 << 4 ! two single; one differential
TwoDiff CON %11 << 4 ' two differential inputs
Autolnc CON 3l << 2 ! auto increment a2d channels
Ctrl COM EnableD2A | FourSngl | Autolnc
MVEB CON 5138C " millivolts per bit factor
fom—— [ Variables |-———-
r
alut VAR Byte ' analog out value
aln VAR Byte(4) ' analeg input channels
| mValts VAR Word ! convert to millivolts
dummy VAR mVolts. LowByte ! place holder
chan VAR Nib " channel number
P e [ EEPROM Data |--- e e e e
r
! —— [ Initialization |————————————emmeee
Initialize:
DEBUG CLS ' call DEBUG window
PAUSE 250 r let it open
DEBUG "PCF8591 Demo"
fo—— [ Main Code |- e —— -—
Set D2A:
DEBUG Home, 10, 10, "DZA Qut........ ", DEC alut, " ", CR
I2COUT I2Cpin, WrBS591, Ctrl, [adut]
| Get_A2D:
12CIN I2Cpin, RdB5S81, ctrl, STR aln\4]
FOR chan = 0 TO 3
DEBUG "Channel ", s " In,.. ", DEC aln(chan), " ", Tab
mVolts = aln(chan) MVEB
DEBUG " (", DEC mVolts DIG 3, ".", DEC3 mVolts, " wolts)", CR
NEXT
PAUSE 250 " delay between upd
aCut = aOut + ! increment analog

‘ GOTO Set D2A

! go again

ENC
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NEW! CREDIT CARD COMPUTER I

MVS PLUG-N-GO™ no cables/power supply to buy!
Low-power RISC cpu 10x faster than PIC. Z80. 8051
4m FLASH ser,par,RTCC dch 12bit ADC,ISA104 bus
Built-in BASIC/Assembly, other compilers available
Friendly instructions, RS232 download (DOS/WIN)
Eval kit (1) $75, oem (1k) $21, CC computer [ $14.20

$95 UNIVERSAL SINGLE CHIP COMPUTER
PROG RAMMER NEW! 8K

Lowest cost, fastest, casicst SUPER CH'P
touse! Do FLASHNVRAM, 40x the BASIC pgm space
EE.EPROM 1o 8m. Adapters 32 Vo, 12irg, Mtimers, bus
for microaplecete, Optional 8K Nash. 512¢e, $12nvram
gang banger for up to 10 1Cs.  oemilk): eval kil watchdog winternul timer
Paralicl port version available 40 pin DIP part #MVRSLS

Far notchooks. UV eraser 595 $1 99 $7 00 eval( 1) 825, oem{1k) 57.10

SERIAL MINI-TERMINAL $27 MINI-PC

Includes DOS, ADC, 2par, Jser,
15A bus kespad/LCD interface.
Complete! not a "core/engine”™
All utilities & tutorial included.
Use TurboC,BASIC.MASM etc.
eval kit (1) $95, oem (1K) $27
386 version eval $195, oem S55

ZERA external composcais!
Built-in BASIC [ Assembily
RS132 program dowsload
1K Mk, bdee, Jirg, Himers
15 tio bits, ADC. 20pm DIP
20migs, faster than PIC 28D

RS232 terminal for Stamp, PC, Z80, AVR ete.
-super low current, powers from serial line
-LED backlit LCD, visible in all conditions
-115.2kbps, [¥BY conn, simple commands
-specify 20 customizable or 16 tactile kevs
eval{1) §75.0em( 1K) $21.30,w/BASIC cpu 527

STAMP DRIVE !!

Read/Write PC compatible hard
disk. PCMCIA. Compact Flash.
RS232 to ATA adapter for Stamp,
ZB0.B8051 AVR, PIC,x86. ANY cpu
- 4 gigabyte capacity

- low power (Sma @ 5v)

- baud 115.2ZKk and above

eval $95,0em SZ7,1DE ver. $14.20

WWW.STAR.NET/PEOPLE/~MVS

MVS Box 803 Syr Limited Warranty SERVING THE EMBEDDED
Nash.,NH 03060 M VS Free Shipping OMMUNITY SINCE 1979
(508) 792 9507 L Mon-Fri 10-6 EST ¢ 19781
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STEEL
ENCLOSURES

Features include ventila-

LIQUID CRYSTAL

SHUTTER/

VARIABLE

DENSITY FILTER
0.5" x 1.625" active area.

12/14.5 VAC
POWER
TRANSFORMER

tion holes, self-adhesive
rubber feet. Frontand rear
panels are 0.05" alumi-
num alodine painted
white. Top and bottom

0% to 23% transmission.

covers are 0.04" phos-

Switching rate up to 4 KHz. | 120VAC input. 12VAC or| phated steel painted
Specs me::iuded.sg 5% " 14“5VAC) Dsut @ 125;‘\d(t:DDEd I:éi'%c;;”sA
921012 ! primary). Specs included.
257 | 98E005 ~ $29.99 each | (2.5" x 6" x 7)$14.00
C3119F
2.5"x17"x11")$21.00
MAGIC LIGHT C3119G
3.5"x 8" x 7")15.00G
3119K
(3.5"x17"x11")$26.00
STEPPER MOTOR SE5021
DRIVER ¥ T1-3/4 Green
b?'IN'gAV('?gEET Will drive two bipolar stepper ] Diffused LED
motors up to 2A per phase. jl SE5021-M
LAMP Board has the following ICs: 1000 for
Pocket-sized longwave ultra- | 74HC00, 3702C, L298N, $39.95
violet light may be used for| 74HC138, 74HC573WM,
detecting invisible inks, min- | MS6264L-10FC, 74HC374,
erals In rocks, etc. It's the | TL555C, PCA82C200T, HCTL- ULTRABRIGHT
size of a pocket pager and | 2000, 24LC168, 9200AcA,| WHITE LED

even has a belt clip to keep it
handy. Runs on two "AA"

7705AC, AMD485, D78C10AGF.
Approx. 1%2"W x 5"L board with

T13 ultrabright white,
5600 mcd. This will stun

batteries (not included).| DB-15M connector. Sorry, no| your eyes!
3.25"W x 1.75"H x 1"D. docs. SE5084J $4.95
95L007 $7.95 each | 99C001 $14.95 each

alltronics.com Bl 7= &2

®) Mail Orders: PO BOX 730 - Morgan Hill, CA 95038-0730

Phone: (408) 847-0033 Fax: (408) 847-0133
A Download our Catalog: http:/lwww:.alltronics.com

Dealers welcome by appointment. Visa, M/C, AmEx Accepted. All Sales Final, Califomia Residents Add Sales Tax
Shipping Additional on All Orders, Prices Good 60 Days from Date of Publication and Subject lo Change Without Notice
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(DUAL RAIL, Motorized LINEAR SLIDE with HEFTY, 3/8" thick construction. These used slides are |

a super find. Extremely rugged, eoch weighs in ot an
impressive 19 pounds. The 8" Square x 3/8" thick carriage
plate sits atop wo, TWN series Thompson, ball bearing
“Super pillow blocks® riding on two parallel, 3.75" spaced, 1/
2* diam. steel guide rods. As if this were not olready
enough, the base is a 9"W x 23 1/2°L x 3/8" thick black
anodized aluminum plate! The underside of which supporis
the Vexta PH268-21, 2 phase sfepper motor, rated af

5.4VDC @].5AMPS. This five wire stepper drives a 1.5° diameter loothed pulley which in tum drives a 1/4° re-
enforced loothed belt drive attached fo the camiage. This impressive unit provides 19° of travel, Very limited

quantity, don't wait. SALE, DUAL SLIDE-19....$229%a.

e

AAEON, 486-DX-4-100MHz,
HALF SIZE CPU CARD.

SPECIAL PRICE, 350MHz, TEKTRONIX 2467, MICRO CHANNEL PLATE CRT!
with 4 Channels, 500ps per div. in normal room light. Displays intermittent variations as they
hoppen. Capltures the slowest one shol evenis with 4ns per division a 100 fold increase in the visual writing

2 rate over conventional CRT. Features: 1 ns rise lime,
500ps/Div time base, 2mV/Div. verfical sensitivity ol
350MHz, 20ps time interval resolution, 1Mohm / 50-ohm :
input, S00Mhz trigger bandwidth, four channels. On- -
screen wavelorm cursors provide vertical & harizontal
scale factors, trigger level, voltage, time, freq., phose,
ratio values and mode indicafion, With 2 probes, pouch
and manual. EX. cond. 90 day warran

.
New..$12K Now SALE, TEK 2467........82295.

el
SBC-455, HALF SIZE CPU CARD.
Perfect for EMBEDDED APPLICATIONS
Brand new and in their original manufocturers
boxes. Each package includes five 3.5 floppies
with VIGA and LCD drivers. A se! of interface cables

SUPER HIGH ENERGY CAPACITORS, PERFECT for EMP EXPERIMENTS,

FLASHLAMP PUMPING, CAN CRUSHER or RAIL GUN, wWow!
Two models from which to choose and all brand new, All with NO PCE's.
The type "A" Is made by Maxwedl, their P/N: 36344, rated of 1000uf @2000VDC,
+20%, -0%, Rated Peak Currenl: 1000Amps, Max RMS Current 25 Amps. Equiv
series inducionce: 0.17uH,
sConnections via two 1/4 x 20 studs.
Size: 4°D x 8"W x 7.5°H, Weight:
9 5Lbs. Welded metal can i
construction. Cost over $500 ea. Very
lirmited gy, OUR PRICE,
MAXWELL-2KV......$6%ea.
The type *C" is made by AXEL Corp.
fheir P/N- 13058-17511W-2 rated at
1.75uF @33000VDC, that's 33KVDC!,
+20%, -0%, HV Connedtion via 3/8"
= stud on a 5° high ceramic stondoff
RS } Size: 5°D x 10.25°W x 27°H, Weight: 65Lbs

Welded metal con conslruction. Original cost aver SBDO eq
Very limited quantity. OUR PRICE, AXEL-33KV....$14%a.

for the keyboard, mouse, seriol and parallel ports.
A comprehensive 88 page monual The SBC-455 is
an industry standard half size PC/AT compatible
1SA-Bus card. Our configuration includes an Intel
486-DX4-100 CPU and 2MB of DRAM. The on-
board PCi-bus, fiat panel/CRT SVGA controller uses
the CHIPS 65548 chipse!. High speed locol bus IDE
confroller for mode 3 or 4 hard disks. Compatible
with CD-ROM, lape and other IDE devices. (Up fo
four) On-board features include two high speed RS-
232 ports with 16C550 UARTs, one bidirectional
SPP/EPP/ECP parallel port and a floppy controller
lup to twol In addition lo the 486's 16K8 of on-chip
coache, the SBC-455 includes an exira 128KB of on
board cache. Two 72 pin simm sockets for up lo
64MB of DRAM. AMI flash bios. Daughter board
ovoiloble from the manufaciurer for various fial
panel displays. Watchdog timer on board
Connectors for PC/104 modules, “Green ™ power
management supporl. Clear CMOS function
__SALE SPECIAL, SBCA55.....$6%a.

A

J

(SONY, ROBOTIC COLOR CAMERA,

J

| Heavy duty construction. A very interesting device. SALE, FLEX-PAIR...$19 / set.

450Line, 8X ZOOM, NTSC & 5-VIDEO
OUT, Serial Control of Pan, Tilt and
Zoom, Auto Iris and Auto Focus! Five
user presets alow one click *go-to” scenes with
pan, tilt and zoom for each in memory, (Under
software coniroll Like having your own R2D2
Intended for use in fortune 500 board rooms. The
video performance is stunning. Superior o almos!
anything we have seen. Comera and lens is an
integral ossembly. Excellent condition. Rugged
black ABS enclosure. 8 pin mini-DIN & 5td. SVHS
jack. Size: 8"Dx6.5"H. With software and serial cable for lemote control Reg price over
$4K. Limited quantity PICTEL-4K....$39%ea.

NEW! 6.8” LCD COLOR, TFT, ACTIVE MATRIX DISPLAY, A huge
23sq. inch VIEWABLE AREA, Super Deal. 2.8X the VIEWING AREA of
a 4" WOW! We wish you could see the color saturation and resolution of this superior
LCD display. Excellen! contrast ratio, high
quality, full color imoges are comparable
1o o CRT. Perfec!, poriable, general
purpose color monitor for standard NTSC
color or B&W video. Fully compatible with
all our comeras as well as Cameorders,
VCR's, DVD's efc. OEM “component” style
unit has no ouler cobinel. Designed to be
instalied in YOUR housing via four
maounting tabs as shown. Specs e
Resolution, 1152H x 234, 210K Prcelst (Lot
Viewing angle, Top 107, Down 30°, Lef
45¢, Right 45° _ Brighiness, 300 nil, Size: W
% Hx D [mm/in), 157.2 x 122.6 x 8.0, 6.2° x 4.83" x 1.1, Weight, 100z. Supplied with 30
input cable. Video input via BNC jack , 12VDC input via a standard barrel connector
BRAND NEW, FIRST QUALITY. GMTFTé8.......$169ea.
Regulated 12 VDC/110VAC power supply.......$8.95ea.

FLEXIBLE SHAFT with LEAD SCREW and "NUT" New, 18" long flex shaft is
enclosed in a 3/8° 0D protective sheath. One end “Plugs”
into a right angle drive which outputs the flex rotation by
turning of a 1/2° diam. x 7°L, 10 TPI lead screw upon
which rides a 1" x1" 2°L “nut /carriage” with two 1/
4 x 20 threaded holes spaced 1° apart on the
long axis. Aex shafts have o 0.14" x 0.14" square
drive end. You receive two complele assemblies:
one with a nylon carriage and one with a steel
carrioge. They were originally designed to move power seals. We do not know whal cor

SURVEILLANCE RADAR
SYSTEM! Model, PP5-15V,
PROVIDES PORTABLE,
PERIMETER, PROTECTION,
Up 1o 3000 Meler range. Provides
oudible indication of objects w/
alarm, Control panel with LED
display of bottery, signal strength,
range and azimuth. Can be
operated remotely vio supplied
cable and detachable control panel
12VDC or 28VDC powered. Includes
heavy duly, military, aluminum
Iransit case, headphones, battery and
tripod. Only 14 |bs, Lotes! flot antenna design

" Motorized sweep. REG, PRICE $1295.

PPS-15 RADAR...$895¢ea.

PINHOLE STYLE, LIPSTICK CAMERA is so small you ¥
can use it almos! anywhere you can imagine. Sleek black
anodized, alum. housing, O-Ring sealed & RAINPROOF. Adj

lilting mount. 1/3" CCD, 380 Lines, 0.3 Lux, AGC, Aufo Shutter, 9-

12VDC @100mA, 4mm, 2, 90° FOV real glass lens, NTSC video

<1/2 ounce! IR SENSITIVE. 36" cable with BNC video & DC barrel

jack. So tiny you can install it directly into a door. Only 0 0.9°

diameter hole! Size only 23mm d.x35mm long. Think of the

ploces you could put this litle jewel. GM-200K-PH....$6%a.

B&W QUAD PROCESOR, The GM4-BQ is an unbeatable value. Four comera inpuls
with loop through. Full screen image, REAL TIME display, high resalution: 960 x480, brightness
i adj. for each chan. Alarm fime (1-20 sec)
4 glorm inputs. Aufo Sequencing mode
with adj. dwell.1-4 sec. Guality video
processing, Specs: #4 video inpuls. =1

R oo oo oo o

inputs *Buzzer *2 Alarm Out *Dim: 239 x166 x55 mm. GM4-BQ QUAD.........$179)

NEW! 0.005 Lux, COLOR NIGHT VISION CAMERA!
UNBELIEVABLE LOW LIGHT PERFORMANCE.
State of the Art Video, Our GMV-3K, DOES it ALL!
For coverl, military & scientific applications that
must be color, this is it. Unbelievable 0.005lux @
P, 1.2 performance is enhanced through low speed
ol l electronic shulfering, digilal frame inlegration and
= advanced DSP. Auto sensitivily mode starts as it
; becomes dark. 24 hour surveillonce is possible with
- ~ the optional 1.2 auto iris lens shown below. Seven
. Gain/Shutier modes are user selecloble. Normal,
& - X4, X8, X16, X24, X132, X64. These provide frame
' ‘ rates of 60, 15, 8, 4, 3, 2 and 1 per second. Auto/
L) Man. white balance 3200° 1o 10000°K, auto/man
BLC, S/N >52d8B, Mirror on/off, Gain on/off, auto electironic shutter 1/60 to 1/120,000
sec,, Alum. housing, dual 1/4x20 mtg. Specs: 1/2° CCD, 768[H| X 494(V), with 380K
pixels, 470 Lines, 12VDC +IV@200ma, Std. video out on BNC. Size: 5lmm x Simm
x115mm long. Regulaled power adapter included. All lunctions con be externally
controlled. Use standard c-mount lens not included. GMV-3K..........$44%ea.
High performance auto iris lens, 12mm, £1.2...$199ea.

UU'RA RESOLUTJON & HIGH SENSITIVITY, SCIENTIFIC QUALITY
for d Type GM-6000, offers 410K pixels, 570 Lines
resolution, < 0.1 'UX sensnmr\.' >45db s/N with AGC off
Access all operating paramelers, oulside the camera!

C or CS mount. Adjustable shutter speed from 1/60 1o 1/
100,000sec, BLC on/off, AGC on/off, goin auto/off,, Auto
iris seleciable, DC/Video with level control, exdernal/
internal sync. 24VAC powered, adopter included. Video
out on BNC. Industrial quality metal housing Jus! the thing for
scientific or low light, SPECIAL, GM$000......5199¢a.

DAYLIGHT/LOW LIGHT MINI CAM & A/]
LENS, For dawn 'lill dusk applications. Rugged alum,
housing, dual mtg. sockets. 1/3° CCD, 420 lines res, 0.1
Lux sens., AGC, 12VDC @120mA. Toke full odvantoge of
camera sensilivity with super, 4mm, 1.4, 78° FOV Aulo Iris
lens included. BNC video out. 50mm sq. X 65mmL. With
pwr. adapt GM-510A/1...8179 or 2/$349

ORDERS. 800.810.4070
Tech 603.668.2499

[ SUPER SLUETH, SPY BORESCOPE,

\§ Actually a doctor would coll it an
anrithroscopic borescope. Super high
quality medical grade, stainless, consiruction. Direc! view
eyepiece with a 6.5° long, 5Smm diam. lube. Objective end
optic is af o 30 degree angle lor easy viewing of
surrounding areo. 7.5mm diam. Exdernal light port
Hospital Price...$800eqa. SPECIAL.......$22%¢a.

X/Y, MIRROR GALVOS, f‘ .
Opan Loop, with 25mm, :
first surface mirrors. Galvos are i
from General Sconning. Both | 8
are pre mounted on a black
|anodized aluminum plate ond
pre aligned for operation.
Limited quantity. GALVOXY-2...$249 set

. VARIABLE-DENSITY BEAM
SPLITTER is MOTORIZED. The
50mm diameter wheel is mounled to a
3VDC Canon precision gear-mator
Includes a 5mm pholo-voltaic cell for
optical feedback. Riser & base
machined from a single block of
aluminum, black anodized. Oplical center 46mm high.
Size: WeImm x H9Zmm x D69mm. Used

SPECIAL, VARIDENS............§99%ea. |

(KOLLMORGEN, ServoDisc MOTOR with
optical encoder! S6M4H

- "
Rugged, ironless, low inertia rotor for high occeleration
and zero cogging. Very compac! 3.4° diameter x 4.2°
high including the encoder. Peak lorque 214 oz-in,
rated speed 3000 RPM, conl. lorque, 21 oz-in, Power
oulput 46W, Max. speed 6000 rpm, Peak acceleration,
251 kRads/s?, Rated voltage 17.7V@ 5.2Amps, Weight
2.3Ibs. A fontastic motor for diﬂiu.ﬂl applicotions.
Removed from like new equipmen

SALE, KOLI'.MORGEN 56‘-!4}:"_’!2990. or 2 for $199

NEW! 0.07 Lux, COLOR NIGHT VISION CAMERA!
FANTASTIC LOW LIGHT PERFORMANCE. Exclusive ON
SCREEN, menu driven setup of all camera parameters.
NEW, STATE of the ART, GMV-35KOSD,
Perfect for covert, military & scientific applications thal mus! be color
Unbelievable 0.01Lux @ 1.2 performance is enhonced through low speed
elecironic shuttering, digital frame integration & advanced DSP, Aulo
sensifivity mode slarts as it
e becornes dark. 24 hour
lﬁs’:p.-‘ survelllance is possible with the
= optional 1.2 lens shown below.
Specs: Shutter speed auto or
manual, 1/60 lo 1/120,000, 60dB S/N
ratio!, 154dB Smear rejection!, AGC gain 0 dB
lo 18 dB. Digital gain 0dB lo 12dB. Digital zoom
¥ continuous from up o 2X in 0.1X steps. Masking mode allows
hiding 4 progrommable zones for privacy protection. Camera on screen
name, Choose you own nome for the comera and display it on monitor for
easy identification | White balance modes: Auto tracking, one push or
selection from 3200k, 4800k, 5600k, 7800k, and “double white balance”
independent white balance circuil for both bright and dark zone, maintains
correct white balance even with combined indoor and ouldoor lighting
Programmabile 48 zone back light compensation mode for difficull lighting
sifuation. Negative mode for negative film reading. Mirror image and up/
down selection for rear view and comera mounted upside down. Seven
Gain/Shutter modes are user selectable. Normal, X2, X4, X8, X16, X24,
%32, X64. These provide frame rates of 60, 30, 15, B, 4, 3, 2, and ) per
second. Alum. housing, dual 1/4x20 mig. Specs: 1/2° CCD, B11HI X 508V,
with 412K pixels, 470 Lines, 12VDC £IV@250mA, Std. video oul on BNC
Std 5-Video out on 4Pin connector. Size: 2°H x 2°W x 4.5° long. Regulated
power adapter included. C-moun! lens not included
SALE, GMV-35KOSD.................$39%ea.
High performance lens, 12mm, §1.2...$6%ea.

(A VIDEO MICROSCOPE in the PALM of your HAND! )
NEW, MAGCAM, VIDEO INSPECTOR,
OFFERS HIGH POWER and LOW COST.
Two optical magnifications at the flick
of a lever. Choose either 40X or 140X,
A high quality, digital, color CCD camera, with
dual optical magnification settings and built in
objed illumination via two ultra bright, white
LED's. Enfire system is fully integrated info a
rugged and ergonomically designed, hand held
unit only 2.7°W x 3°H x and 1.8°D Video output is
standard NTSC via a RCA jock. 12VDC powered.
CCD provides 380 lines of resolution and 0.8lux
sensifivity . Complete with power supply ond 3
foot RCA cable. A fantastic and useful device

for inspection, diognostics and observation of
small objects. Perfect for SMT inspection
SPECIAL, GM- MAGCAM....$19%ea.

BRAND NEW, VIDEO MOTION SENSOR. The model VM-10 connect to any
standard video signal and you've got an
elecironic “watchman® diligently watching the
enfire scene. Or any adjustable sized area ,a
within the scene. Such as o doorway or even L
a drawer or cabinel. A state of the art security aid. The unit will close a contact when it
senses a change. Auto or manual reset. Internal buzzer with volume control and
adjustable on time, VCR record and VCR stop outpul. (use with time lapse VCR] 110VAC
powered. Adjusiable sensitivity. Video loop through. NEW, VM10.....$179ea.

UNUSUAL, DUAL ROTARY MOTION TABLE

offers 2 independent drives with 0.02° per step!
A heavy duty, 23°L x 15.25"W x 5/8" thick, black
anodized alum. panel serves as the base for two
concentrically aligned, rotary motion units. The
outer, “platter” is 13" d x 0.1" thick blk. anodized
alum. Drive is via a toothed belt & direct coupled
3.2 toothed pulley, driven by a stepper mounted
1f2*diom. pulley, Stepper is: 2.2" d, size 23,18/
slep, SV@1Amp, 4 wire. The inner "plafter” sils
2.7° obove the 13" platier. Its” outer diameter is 4”
An additional raised center section of 2° diom. elevated 1" above me 4" diom canodasa
*hub” The inner platter drive Is via a foothed bell & dired! coupled 3" toothed pulley, driven
by a stepper mounted 1/2"diom. pulley. Stepper is: 1.5° sq., 1.8° /step, 4V@1Amp, 4 wire.
Steppers are fully independent allowing. The lorge base prowides the perfec orea fo
“breadboard” your mechanical marvel. Removed from new equipment

F AN J

SPECIAL, DUAL PLATTER....$49%ea.

Circle #42 on the Reader Service Card.
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ast month in Nuts & Volts,

we described our compari-

son tests of 20 various high-

requency mobile whips. All
of these whips were designed
around the typical 3/8" x 24 thread-
ed receiver, with some smaller
whips screwing onto a common
coaxial cable receiver, SO-239. All
of the whips we described were self-
resonant. No manual or automatic
antenna tuner required, other than
the built-in motor drive remote tun-
ing capabilities of Yaesu's ATAS
100 with Yaesu equipment or after-
market remote accessory tuners,
and the up-and-down tuning with
the motor driven Hi-Q antenna.

Our tests revealed little surpris-
es. The taller the antenna with less
loading, the greater the reported
signal on both groundwave, as well
as skywave. While the shorter
antennas did a very nice job of
pumping out signals on the world-
wide ham bands, it was the dramat-
ically longer whips that distant sta-
tions could clearly hear as a
stronger signal and an increase in
their signal strength meters.

It was no surprise that the over-
all tall winners all stood around 11
feet tall — giving you just 24 inches
of mounting elevation so as not to
exceed the magic 13-1/2 foot high-
way limit. Our top performers were
the SGC 303 double-resonant, heli-
cal-loaded whip, driven by the fully
automatic SGC SG-237 automatic
antenna coupler, housed in the
unique SGC QMS (quick mounting
system) strap and suction cup
arrangement.

The 1l-foot Alpha Delta
Outreach was another top per-
former, with its best attribute as
simple manual band taps and a rel-
atively lightweight but extremely
rugged fiberglass construction with
the stainless steel whip tip. The
Outreach may also be ordered as a
500-watt model, capable of pump-
ing out an extremely strong signal
when driven by the 500 watt, SGC
“power cube” solid-state, mobile
amplifier. Just be cautious you
don't park under a tree, and acci-
dentally light up the branches!

The third top-performing
mobile antenna with the common
3/8" x 24 threads was from well-
known German antenna designer
and engineer, "Charlie"
VE7BOC/W6(HA5CMG). He calls

Field strength Wlth the AEA analyzer and a far fleld lop

by Gordon West

The overall winner on 75 meters and 40 meters — the blg Hi Q system.

his family of antennas "Hi-Q," clas-
sified as "stealth." Hey, Charlie,
these precision-made antennas
with their mammoth loading coil
are anything but "stealth," but
maybe you came up with that

name to illustrate how a relatively
medium-length mobile antenna can
pump out such a strong signal.

For ham radio operators or
commercial high-frequency marine
and emergency long-range mobile
services, the Hi-Q line of
antennas offer a unique fea-
ture of non-stop selectable
resonance from 3.5 MHz to
30 MHz. The Outbacker
doesn't offer this, unless you
buy the custom-band model.
While the SGC offers 1.8
MHz-54 MHz coverage, the
tuning system is altogether
different than what and
where Hi-Q accomplishes
whip loading.

The Hi-Q antennas per-
form loading in the center
with a relatively large, and

somewhat bulky, adjustable loading
coil. The lower the frequency, the
less resistance in series with an
increase of capacitive reactance.
To tune out the capacitive reac-
tance, series inductive reactance is
dropped in by the adjustment of a
contact ring inside the clear-coated
Hi-Q coil. The higher up the mobile
mast, the greater the need for
inductance because the capaci-
tance of the whip above the cail is
low. Although placing a relatively
large coil halfway up a mobile mast
increases wind resistance and neg-
ative comments from your better
half, radiation resistance and more
optimum antenna current is
increased.

Just hanging a big series
inductance on a mobile mast does
not necessarily mean your high-fre-
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Charlie can custom build an antenna for almost any
application, including marine and commercial.

Increasing the capacitance at
the top of the antenna with a capac-
ity that dramatically improves cur-
rent distribution, depends on how
bold you want to get with any
arrangement on top of the flexible
stainless steel rod above the coil.

Dramatic improvements in
radiation resistance and distant
reports of increased signal strength
have been achieved with all sorts of
capacitive top-loading techniques.
Art Godson W7AEG chose to
capacitively load the top of his big
coil whip with three additional stiff
rods, jutting out at 45 degrees a few
feet above the loading coil. Art puts
out a monster signal on 40 meters.

The American Radio Relay
League Antenna Handbook rec-
ommends simple geometric forms
such as a sphere, cylinder, or disk
because of the relative ease with
which their capacitance
can be calculated. My
friend Bill WABCAX has
tested the Hi-Q antenna
with a homebrew capacity
hat resembling the outline
of his favorite Kitty. Yet
other hams like Julian
N3JF adapted an old
8mm motion picture reel
as the perfect spoked "top
hat" for his relatively rigid
Hi-Q antenna system.

Charlie at Hi-Q and
other antenna experts

sense.

But mounting the base of the
antenna relatively high on the vehi-
cle — as we do with the communi-
cations van — really gets the signal
up and away, but limits the amount
of height you could add with a big
tall whip tip. So Charlie goes to
work and develops a manual slide-
tuning system that decreases the
length between the 3/8" x 24
thread base to just 24 inches at the
base of the coil. The coil is massive,
but relatively lightweight, and now
the high-frequency sideband opera-
tor gets to play antenna games with
the upper whip section. And this is
where the fun begins!

Since the Hi-Q coil is infinitely
adjustable, you may try different
combinations of capacitive top-hat
loading above the coil, and see

whether or not you found some-

quency transceiver is going to put
out its full output. Most newer high-
frequency ham sets and single-side-
bands incorporate VSWR output
power shut down circuitry, and this
means a slight mismatch at the
antenna feedpoint down low on the
body of the vehicle will result in as
much as 50 percent power reduc-
tion coming out of the high-fre-
quency mobile SSB, which detects
a less-than-optimum feedpoint
impedance. This impedance mis-
match was negligible on the several
Hi-Q antennas we tested from 10
meters to 40 meters, but on 75
meters, the perfectly resonant
antenna through manual coil
adjustment looked more like 30

correct this, an ultra-simple base-
matching network of a tapped coil
on a stainless steel spring put us
back at 50 ohms in a jiffy. MFJ
Electronics also offers a selectable
LC matching network, yet other
manufacturers may offer broad-
band transformers. The homebrew
tapped coil is the way Charlie rec-
ommends base impedance match-
ing.

The Hi-Q antennas also offer
another "twist" to help reduce the
age-old problem on mobile high-fre-
quency antennas of current return-
ing back to ground near the base
because of an inadequate length
whip above the loading coil. Keep
in mind that 13-1/2 foot limit if you

point out that the more
capacitive loading at the
tip whip, the less amount
of inductance necessary
to create resonance.
Charlie offers the Hi-Q
antennas with both manu-
al slide-inductance set-
tings, as well as motor-
ized. The motorized
antenna is relatively
heavy, and works best
when mounted relatively
low on the vehicle. Charlie
has a longer base-shaft
for low-level mounting,
allowing the coil to distrib-
ute the RF up and away
from passengers in the

The W7AEG big long coil antenna
design requires two support
brackets. Note capacity hat.

ohms rather than 50 ohms. To plan to operate HF in motion. vehicle. This makes
68HC11 & 68HC12 EZ-EP DEVICE PROGRAMMER 3169 95
Check Web!! -- www.m2l.com | Available Adapters

Microcontroller Modules!

MicnnSiamgl | o

® tiny 1-inch x 1.4-inch 6

MicroCore-11"

® compact 2-inch x 2-inch 6BHC11 module from $68

Adspi-11" Family

® 68BHC11 modules with lots of I/0 lines from $63

& stepper motor driver
® voice record/playback

Unique design-- just plug them right into your solderless breadboard!

C11 module from $49

Adapi812" Family

® based on 68HC812A4
s from $79

AdapiY12™ Family

e choice of B32, D60, DG128
» from $99

MicroBOMY12™

® lowest-cost BDM pod!
= only $79!

Application Cards Available:
Toll-free: 1-877-963- 8996
e LCD/keypad/PC keyboard

® data acquisition ® DAC
& CAN o ethernat ® more!

416) 963-8996

Techaologicsl
q\ﬁéﬁl

Visa*MasterCard
Discover~Amex

= Fax: (416) 963-9179

www.technologicalarts.com
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EP-PIC(16C5x61,62x.71,84) $40.95| ©

Fast- Programs 27C010 in 23 seconds | ep.pics+4 (16C82.5724) $39.95

EP-PIC12 (12C50x) $39.95

Portable - Connects to PC Parallel Port |gp.piers (1704 Sio 08
z EP-51 " (B751,C51) $30.95
Versatile -Programs 2716-080 plus EE | gp.11e mamet ei4) $56.95

and flash (28, 29) to 32 pins  |EP-11D (B8HCT11D3) $39.05 &

: EP-16_ (18b EPROMS)  349.95
Inexpensive - Best for less than $200 [Er7s (zeee023.4678) $30.95)
EP-SEE2 (93x,24x,25x85x) $39.85) &

® Correct implementation of manufacturer Ez-;;“&:lﬂ;f:;;-f]m) ::-::
specified algorithms for fast, reliable EP-1051 (80C1051.2051) $39.85 | s

programming EP-PLCC (PLCC EPROMS) $49.85

EP-SOIC (SOIC EPROMs] 34885 §
EP-TSOP (TSOP EPROMSs) $59.95| ¥
| Many Other Anap_l_nzsﬂ!nble -l

MZ2L Electronics

® Easy lo use menu based software has
binary editor, read, verify, copy, etc
Free updates via bbs or web.

® Full over current detection on all F97ﬂ';205?5'°i55
i 2 ax:970/259-0777
device power supplies protects against 250 CR 218

bad chips and reverse insertion
P Durango, CO 81301

CO orders please add 7%
sales tax

http:/www.m2l.com
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® Broad support for additional devices
using adapters listed below




The capacity loading

for resonance.

thing that allows you to decrease a
couple of coil turns. With the man-
ually-adjusted Hi-Q antenna sys-
tem, you can hear the results on
your receiver on the 40-meter band
by simply going up and down with
the shaft adjustment and listening
for a peak in band noise.

On our communications van,
we travel with the manual antenna
with all sorts of different whip
screw-on elements, allowing us to
cautiously exceed street height lev-
els when we get to our demonstra-
tion site.

CAUTION: NEVER ADD A
WHIP ON A HIGH-MOUNTED
MOBILE ANTENNA SYSTEM
THAT COULD COME IN CON-
TACT WITH POWER LINES. YOU
COULD BE KILLED!

At a recent hamfest, we got all
sorts of ideas on what we could do
to capacitively load our signal on
75 meters, including the temporary
addition of wire on the tip of the
whip that is extended to a nearby
tree branch, letting us decrease the
number of turns of antenna load-
ing.

Every time we could capaci-
tively reduce the number of coil
turns selected by either motor or
manual adjustment on the Hi-Q
antenna, the greater the apparent
signal strength at the other end of
the circuit. A couple of turns didn't
mean much, but a big long wire
allowed us to make contact higher
up on the coil, decreasing coil load-
ing and increasing radiation effi-
ciency.

Probably one of the best things
I like about the Hi-Q line of anten-
nas are all of the different varieties
of shafts, coils, coil sizes, manual
and motor tuning, top whips, and
friendly advice from an antenna
expert who says he gets just about
as much excitement on working
with the antennas as we did com-
paring them in the field. The coil
assembly allows our ham radio stu-
dents to visualize the concept of
antenna loading, and changes in
the whip can easily be seen as big
or little changes on where the new
coil settings may be.

If | couldn't get to the whip to

way up the Hi-Q anter
reduce the number of coil t

make adjustments, certainly the
precision aeronautical motor drive
unit would be best. No little screw-
driver motor here! But since we do
a lot of antenna "playing," and
since | need to get to the back of
the van anyway to change solid-
state amplifier band settings, the
manually adjusted whip is a delight.

| just loosen the adjustment
knob, go up or down on the coil,
and listen for the radio to peak on
noise. And on 40 meters, | don't
even need to fiddle with any tapped
impedance-matching coil at the
base. And 75 meters is close
enough that the amplifier keeps the
radio happy at 50 ohms input, and
it doesn't seem to matter that it's
going into an impedance that may
not be exactly 50 ohms. The amp
still runs cool, and | have one of the

loudest signals on 75 meters
around.

Finally, | still heartily endorse
the Alpha Delta Outbacker

Outreach for certain applications,
as well as the SGC fully automatic
active antenna tuner big whip sys-
tem. Each of these has their specif-
ic applications, and they fit into the
top three categories nicely.

And yes, there are more mas-
sive loading coils, more massive
capacitive loaded systems, but
these terminate to a major antenna
mast that won't simply screw into a
3/8" x 24 threaded receiver. My test

Charlie (R)
inspects a
finished coil
out of the
coil winding
machine.

Two Step Tuning

Step One:
Step Two:

Pick up microphone.
Transmit.

(Please note: HF Tuning doesn’t get much easier than this.)

SGC Smartuner”

HF Automatic Antenna Couplers

“For me and my radio dollar, there isn’t a better coupler made!”
Jack Huebschen N9XRO

Power Input: From 1.5W - Up to SOOW*
HF Frequency Range: From 1MHz - Up to 60MHz*
Up to 4,000,000 element combinations*

Five Sensor Devices

*Specs differ per model

“Undoubtedly the best piece of hamgear I have ever owned.”
Ronnie Kane K9MNI

Marine, Commercial, Amateur Radio,
Aviation, Special Applications

Starin at $249

Toll Free (800) 259-7331 = Tel (425) 746-6310 » Fax (425) 746-6384 » Email: sgc@sgeworld.com

Copyright 2001 SG¢, Inc

Mailing: PO Box 3526, Bellevue, WA 98009 » Shipping: 13737 SE 26th St Bellevue, WA 98005 USA

Circle #109 on the Reader Service Card.

was to try and find out which anten-
na might work best for a very com-
mon mount that | already have on
our two test vehicles. And chances
are, if you're into high frequency at
all, you are all set for the 3/8" x 24
threaded high-frequency antenna

system.

For a very technical analysis of
what we determined on our AEA
antenna analyzer, log onto
www.higantennas.com, or drop
Charlie an email at this same
address @aol.com. NV
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OSCILLOSCOPES

TEKTRONIX 2430-0pt.05,11 100 MS/s Dual Channel Oscilloscope, TV trig.,

Y s e L R T e a R $1,000.00
TEKTRONIX 7104 1 GHz 2-ch. Oscilloscope. w/7A29.7A29-04,

R T i e e S S R $2,000.00
PROBES
TEKTRONIX 1101 Accessory Power Supply, for FET probes ........... $175.00

TEKTRONIX A6902B Voltage Isolator, DC-20 MHz,

20 mV-500 V/division
TEKTRONIX P6201 800 MHz 1X/ 10X/ 100X FET Probe ..
TEKTRONIX P6202 500 MHz 10X FET Probe

WAVEFORM GENERATORS

FUNCTION GENERATORS
HP 3310A 5 MHz Function Generator ... $250.00
HP 33120A 15 MHz Function / Arbitrary Waveform Generator,

HPIB .. roennenens $1,000.00
HP 33120A 15 MHz Funm:oni Amﬂrary Wavetorm Generalor

B i L i s e A R A S L S R T A A $1,000.00
HP 3312A 13 MHz Function Generator .. $500.00
HP 3325A-001 21 MHz Synthesizer/Function Generator,

OCXO ref. . $1,100.00
HP 3325A-002 21 MHz Synthesizer/Function Generator, high voltage

............... $1,200.00

TEKTRONIX AWG5102 Arb. Waveform Gen., 20 MS/s, 12 bits,

50 ppm synthesis <1MHz .............. $650.00

TEKTRONIX AWG5102-opt.2 Arbitrary Waveform Generator,
dual channel option ..
TEKTRONIX DD501 Digital Delay & Burst Gen., for function & pulse gens
$200.00
TEKTRONIX FG5010 Programmable 20 MHz Function Generator,
TM5000 series
TEKTRONIX FG502 11 MHz Function Generator, TM500 series ...... $275.00
TEKTRONIX FG503 3 MHz Function Generator, TM500 series
TEKTRONIX RGS501 Ramp Generator, TM500 series .
WAVETEK 288 20 MHz Synthesized Function Generator, GPIB

PULSE GENERATORS
BERKELEY NUC. 70858 Digital Delay Gen., 0-100 mS, 1 nS res,,
5Hz-5 MHz ......
HP 214B-001 10 MHz Pulse Generator, up to 50V/ 50 Ohms ........ $1,400.00
HP 80078 100 MHz Pulse Gi tor
HP 80128 50 MHz Pulse Generator, variable transition time .,
HP B013A 50 MHz Dual Output Pulse Generator
HP B013B 50 MHz Dual Output Pulse Generator .
HP 8112A 50 MHz Pulse Generator, HPIB
TEKTRONIX PGS502 250 MHz Pulse Generator, TM500 series ....... $500.00
TEKTRONIX PG508 50 MHz Pulse Generator, TM500 series ...

VOLTMETERS
FLUKE 845AR High Impedance Voltmeter / Null Detector ..

HP 3456A 6-1/2 digit Voltmeter, HPIB .........
HP 3457A 7-1/2 digit Voltmeter, HPIB ........
HP 3478A 5-1/2 digit Multimeter, HPIB ...
KEITHLEY 181 6-1/2 digit Nanovoltmeter, 10 nV sensitivity,
BIPIE o s e E S A  d Se S R A s  BRE
SOLARTRON 7081 8-1/2 digit Voltmeter, GPIB ..
TEKTRONIX DM5010 4-1/2 digit Multimeter, TM5000 senes
TEKTRONIX DM501A 4-1/2 digit Multimeter, TM500 series

CALIBRATION

FLUKE 510A AC Reference Standard, 10 VAMS, 0-10 mA ............. $450.00
FLUKE 5220A Transconductance Amplifier, DC-5 kHz, 0-20 A ...... $1,250.00
VOLTAGE SOURCES

HP 6114A Precision Power Supply, 0-20V 2 A/0-40V 1 A.........
HP 6115A Precision Power Supply, 0-50 V 0.8A/ 0-100V 0.4A ...
TEKTRONIX PS5004 Precision Power Supply, 0-20 V 0-300 mA,

1 mV res. $950.00
CURRENT METERS & SOURCES
HP 4140B DCV Source / Picx HPIB

HP 6177C DC Current Source, to 50 V, 500 mA ...
HP 6181C DC Current Source, to 100 V, 250 mA .
HP 6186C DC Current Source, to 300 V, 100 mA .
KEITHLEY 225 Current Source, 0.1 uA-100 mA,

10-100 V compliance ... — L]
TEKTRONIX P6022 AC Currem Probe, 935 Hzliaﬂ MHz.

6 A peak . $250.00
VALHALLA 2500 AC/DC Current Calibrator, 2 uA-2 A,

DC-10 kHz . . $675.00

MPEDANCE & COMPONENT TEST

L.C.R.
BOONTON 62AD 1 MHz Inductance Meter, 2-2000 uH ............c...... $500.00
BOONTON 72BD 1 MHz Capacitance Meter,

2-2000 PF 1.8, 3 IGIS ...ccooocrrennrrnrcnsem s s s s sssassrenes $800.00

BOONTON 72C 1 MHz Capacitance Meter,
1-3000 pF 1.s. analog
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WE BUY AND SELL

Inquiries 307-635-2269

* Fax 307-635-2291

Orders 800-538-1493

2701 Westland Court, Unit B, Cheyenne, Wyoming

GENERAL RADIO 1658 RLC Digibridge, 120 Hz / 1 kHz .......c...... $1,000.00
HP 42624 3-1/2 digit LCR Meter, 120 Hz/ 1 kHz/ 10kHz .................. $950.00
HP 42744 5-1/2 digit LCR Meter, 100 Hz-100 kHz, HPIB .......... $3,250.00
STANDARDS

E.S.I. SR-1 Standard Resistor, various values .............ccerammmesmecernes
E.S5.1. SR1010 Resistance Transfer Standards,

1 ORM-100 KISIBP Lottt vt sss st sres st s senss $500.00
GENERAL RADIO 1406-series Standard Air Capacitors,

GR900 connector, 0.1% acc ......... . §275.00
GENERAL RADIO 1409-series Standard Capacitors,
0.001-1.0 uF values available .. .. §150.00

GENERAL RADIO 1433-J 4 Dec.acle Fles:stor D 11 11 Krlahms 1 Ohm steps
$150.00
GENERAL RADIO 1433-K 4-Decade Resistor, 0-1.11 Kilohms,

e S . v oo $150.00
GENERAL RADIO 1433-P 5-Decade Resistor, 0-1.1111 Megohms,

10 ONM SIBPS .oovvreiecneiicierinsesessermiassansnsnssssasiinsssnns .. $200.00
HP 4440B Decade Capacitor, ¢D pF L2 UF i $750.00
HI & LO RESISTANCE
HP 4329A High Resistance Meter,

500 Kilohms-2x 10816 OhMS ..o SHT5.00
T.D.R.

TEKTRONIX 1503B-03,04 TDR, 0-50,000 feet;
chart rec. & battery options .. $2,500.00

POWER SUPPLIES

SINGLE OUTPUT
HP 6002A-001 0-50 V / 0-10 A / 200 Watts max. Suppiy.
HPIB . i z S
HP 601 m 0-20 w 0-120 N 1000 Wal'ls rnax

CVICE Bupply s ainismsisabuiste mmiidndiiediaim
HP 6028A 0-60 V/ 0-10 A/ 200 Watts max. Autoranging Supply .....
HP 6033A 0-20 V/ 0-30 A/ 200 Watts max. Supply, HPIB .............
HP 6038A 0-60 V/ 0-10 A/ 200 Watts max Supply, HPIB ....
HP 62038 0-7.5V 0-3 A CV/CC Power Supply ..................
HP 6205C Dual Power Supply, 0-40 V 300 mA/ 0-20 V 600 mA
HP 62078 0-160 V 0-200 mA CVICC Power Supply ....
HP 6263B 0-20 V 0-10 A CV/CC Power Supply ...
HP 62668 0-40 V 0-5 A CV/CC 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 0-60 V 0-15 A CV/CC Power Supply ...
HP 6299A 0-100 V 0-750 mA CV/CC Power Supply
HP 6384A 4.0-5.5 V at 8 A CV/CL Power Supply .
HP 64438 0-120 V 0-2.5 A CVICC Power Supply
HP 6515A 0-1500 V 0-5 mA CV/CL Power Supply ..
HP 6525A 0-4000 V 0-50 mA CV/CC Power Supply
HP 6552A 0-20 V 0-25 A CV/CC Power Supply ............
HP 66434 0-35 V 0-6 A CV/CC Power Supply, HPIB )
HP 66524 0-20 V 0-25 A CV/CC Power Supply, HPIB ................
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
SORENSON SAL 20-12 0-20 V 0-12 A CV/CC Power Supply
SORENSON SAL 60-8 0-60 V 0-8 A CV/cc Power Supply ....

MULTIPLE OUTPUT

HP 62288 Dual Power Supply, 0-50 V 0-1 A, CVICC ...
HP 62368 Triple Output Supply, +/-20V 05A & 06V 25A |
HP 6253A Dual Power Supply, 0-20V 0-3 A, CV/CC ........
HP 6255A Dual Power Supply, 0-40 V 0-1.5 A, CVICC .................
TEKTRONIX PS503A Dual Power Supply, TM500 series .................
MISCELLANEOUS

ACME PS52L.-500 Programmable Load,

0-75 V/ 0-75 A/ 500 Watts max. ............ ST — s S $300.00
ACME PS2L-500 Programmable Load,

0-75V / 0-75 A / 500 Watts max ... $350.00
BEHLMAN 25-C-D/OSCD-1 AC Power Source, 250 VA,

0-130 VAC, 45-2000 Hz $650.00
KEPCO BOP 50-2M Bipolar Amplifier/ Power Supply,

to50V,2A $400.00
TRANSISTOR DEV DAL-50-15-100 Programmable Load,

0-50 V, 0-15 A, 100 Watts max. . $200.00

TIME & FREQUENC

UNIVERSAL COUNTERS

HP 5314A 100 MHz/ 100 nS Universal Counter ...
HP 5315A 100 MHz/ 100 nS Universal Counter ...
HP 5315A-003 100 MHz/ 100 nS Counter, 1 GHz C-channel .
HP 53158 100 MHz/ 100 nS Universal Counter ..........
HP 5316A 100 MHZ/ 100 nS Universal Counter, HPIB
PHILIPS PME672/ 411 120 MHz/ 100 nS Universal Counter,

... $175.00

. $350.00
. $450.00
. $375.00
$450.00

1 GHZ C-CRANNBI Lo.oviieviiiiiiioiitiniisastsitaiss s bttt cess i $300.00
TEKTRONIX DC5004 100 MHz/ 100 nS Counter/ Timer,

TMS000 Series ......ccovremmararrsmmyare .. $200.00
TEKTRONIX DCS009 135 MHz/ 10 nS Countenf T|mar

TGO BT s oo rer et s T A TS T T TP T A Lot $350.00
TEKTRONIX DCSOSA 125 MHzf 100 nS Universal Counter,

TM500 series ... $250.00
TEKTRONIX DC509 135 MHz/ 10 nS Universal Counter,

TMEO00 SEMBS 1..cuveieriiiiiiiessimsre s e eees $275.00

Circle #40 on the Reader Service Card.

82001

FREQUENCY COUNTERS
EIP 548A-06 26.5 GHz Frequency Counter &

mixers for 26-60 GHz .............. et $90.00
EIP -482813 26.5 GHz Source Lockmg Countef

GPIB& power meter .. 2 .. $2,750.00
HP 5342A 18 GHz Fraquancy Counlar o .. $900.00
HP 5343A-001 26.5 GHz Frequency Counter,

QOCXO reference .. s Sy D000
HP 5345A/55A/56B 26 5 GHz CWI Pulse

Frequency Counter $3,500.00
HP 5364A Microwave Mixer / Detector
HP 5384A 225 MHz Frequency Counter, HPIB ... $450.00
XL MICROWAVE 3401 40 GHz Source Locking Frequency

U R IR o e e e e e R e T iy $5,500.00
STANDARDS
HP 1058 Quartz Oscillator, 0.1/ 1.0/ 5.0 MHz,

battery pwr. . .. §$1,100.00

AUDIO & BASEBA

SPECTRUM ANALYSIS
HP 3586C Selective Level Meter, 50 Hz-32.5 MHz,

50& 75 Chms .. iy s SRSTR——— 1 1 1))
DIS TORTTON ANALYZ E FIS
HP 8903A Audio Analyzer, 20 Hz-100 kHz, HPIB .......ccoovevvciiiinnnnns §1,200.00
HP 8903B-001,010,053 Audio Analyzer, 20 Hz-100 kHz,

HPIB
HP 8903E Audio Analyzer, 20 Hz-100 kHz, HPIB §1,650.00
RMS VOLTMETERS
FLUKE 8922A True AMS Voltmeter, 180 uV-700 V,

2 Hz-11 MHz .. ... $450.00
OSCFLLATOHS
TEKTRONIX SG502 Sine/ Square Osc., 5 Hz-500 kHz,

70 dB step atten,, TMBO0O .......ccoovmimmimrreiamsimmsssnsimrmsssseeresseses $200.00
TEKTRONIX SG505-opt.2 Oscillator, 10 Hz-100 kHz;

IM test & 50/150/600 Ohms . POeT—— ]

WAVETEK 98 1 MHz Synthesmed Power Oscnlator
GPIB ..

MFSCELLANEOUS
HP 3575A Phase-Gain Meter, 1 Hz-13 MHz, single display
HP 3575A-001 Phase-Gain Meter, 1 Hz-13 MHz, dual display ..
HP 467A Power Amplifier .. ;
KRAOHN-HITE 3200 High F‘a.f.sf Lm'.I Pass Flhar 20 Hz 2 MHz ........ $275.00
KROHN-HITE 3202 Dual HP/LP/BP/BR Filter,
20 Hz-2 MHzZ .....coovovviie
ROCKLAND 852 Dual Highpass.n’ Lowpass Flr!er
0.1 Hz-111 kHz , ; -
TEK AM502 1 MH?. Dt‘tferenlJaI Ampfrfler WSOO SEnes

RF & MICROWAVE

SPECTRUM ANALYZERS
HP 11517A/19A/20A Mixer Set, 18-40 GHz,
for HP B555A / B569A .
HP 11970A WR28 Harmonic Mixer, 26.5-40 GHz
HP 11970K WR42 Harmonic Mixer, 18.0-26.5 GHz .
HP 11970Q WR22 Harmonic Mixer, 33-50 GHz ...
HP 11870U WR19 Harmaonic Mixer, 40-60 GHz ...
HP 11871A WR28B Harmonic Mixer, 26.5-40 GHz,

for B569B . ... $800.00
HP 11971K WFMZ Harmomc Mbter 18 EI 25 5 GHz

TOF BSBOB ........coonsereerssasreerssnssrressassssrasessersrassassrssssnsnssasssnssssssasasens $800.00
HP 85640A Tracking Generator, 300 kHz-2.9 GHz,

for HP B560 series $4,000.00
HP B565A-100 Spectrum Analyzer, 10 MHz-22 GHz,

100 Hz min, res. Bw $3,000.00
TEKTRONIX WM782V WR15 Harmonic Mixer, 50-75 GHz ............ $1,500.00

NETWORK ANALYZERS
HP 11650A Network Analyzer Accessory Kil ........ccooovrovniinnnnnes
HP 11650A Network Analyzer Accessory Kit, APCT ...
HP 116658 Modulator, 0.15-18 GHz, for HP 8755/6/7
HP 116658 Modulator, 0.15-18.0 GHz, for HP 8755/6/7 i
HP 3577B Network Analyzer, 5 Hz-200 MHZ ........ccoccviiminccnicninnns
HP 85028 75 Ohm Transmission/ Reflection Test Unit,
0.5-1300 MHz
HP 850448 75 Ohm Transmission/ Reflection Test Unit,
300 kHz-2 GHz
HP 85054A Type N Callbration Kit, for HP B510 series
HP 8717A Transistor Bias Supply
HP 8751A-001,002 Network Analyzer, 5 Hz-500 MHz .
HP 8756A Scalar Network Analyzer, HPIB .................

SIGNAL GENERATORS
FLUKE 6060B/AK Signal Generator, 0.1-1050 MHz,

.. $12,500.00

TO HZ TBB. .....ooeecireerncsrrensne s sessnsn s sassnsns s abes ssmab bt ssmarabessams Ko mesnsnn $1,250.00
FLUKE 60808-130,830 Signal Generator, 0.1-1050 MHz,

10O HZ 1es., GPIB ... vis s s sssss b s s s asbes s smassiensans s $1,600.00
GIGATRONICS 1018 Signal/Sweep Gen., 0.05-18 GHz,

1 KHZ @5, +8 dBM ..o i snnsssassnsressssssssniasnsmsssnsss $5,000.00
GIGATRONICS -474651 Synthesized Source, 6-12 GHz,

T IMHETO8,, GPIB i icivinisismsrssssreinisa s s s sy is s ases $1,500.00
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GIGATRONICS 1497724 Synthesized Source, 8-16 GHz,

1MHz res., GPIB .. i S8y 250,00
GIGATRONICS 6061 NBSU S|gnal Generator
0.1-1050 MHz, 10 Hz res., AM, FM, GPIB .. s 3190000

GIGATRONICS -365202 Signal’ Sweep Generalor 2 a8 GHz
1 MHz res., GPIB
HP 11707A Test Plug-in, for HP BE60 series ...
HP 11720A Pulse Modulator, 2-18 GHz, B0 dB on/off ratio ..
HP B642M Signal Generator, 0.1-2100 MHz, 1 Hz res.,
HPIB ..
HP 85563-001 Slgnal Generalor D 1 990 MHz 10 Hz res.,
P, D e e S S S L
HP 8657A Signal Generator, 0.1-1040 MHz, 10 Hz res.,
AR FNE HP IR e ey e s
HP 8680C/603A/633B Signal Generator, 1-2600 MHz,

1 0r 2 Hz res., AM, FM .. $3,250.00
HP 8660D/86603A-002 Signal Generator, 1-2600 MHz,

1 0r 2 Hz res., phase modulation ... $6,000.00
HP B672A Signal Generator, 2-18 GHz, 1-3 kHz res,,

F o R - $4,500.00
HP 8672A-008 Signa! Generator, 2-18 GHz, 1-3 kHz res.,

AM, FM, 48 dBM ...oovriinnnssscinisssssnens ... $5,000.00

HP 8673H-212 Signal Generator, 2.0-12.4 GHz, 1 kHz res.,
AM, FM, +8 dBm
HP 8673M Signal Generator, 2-18 GHz, 1 kHz res.,

... $8,500.00

AM, FM, 4B dBM ....ooooviininimninsminasmmssnsnssans ... §9,500.00
HP 86838 Signal Generator, 2.3-6.5 GHz, cavity tuned,

AN IVEFMEPUIEO .. ...oocmr e csmmnsos s s sssas mm s s e mp e ampeea s $2,250.00
HP 86830 Signal Generator, 2.3-13.0 GHz, cavity tuned,

AM WBFM PUISE ..o s sssssssssssssnas . $3,750.00
HP 8684B Signal Generator, 5.4-12.5 GHz, cavity tuned,

AM/ WBFM/ Pulse .........ccoucvnre. $2,250.00
HP 8684D Signal Generator, 5.4-18.0 GHz, cavity tuned,

AM/ WBFM/ Pulse $3,750.00
MARCONI 2019 Signal Gener

VOO 20 HE B iy oo s e ST s s e s $850.00
WAVETEK 952 Signal Generator, 1-4 GHz, +10 dBm,

AL M o resiiacmpsasssm sy $750.00
WAVETEK 955 Signal Generator, 7.5-12.4 GHz, +7 dBm,

N T e R R A PR $750.00
WAVETEK 957 Signal Generator, 12-18 GHz, +7 dBm,

AM, FM .. R S A S A $750.00
SWEEP GENERATORS
HP 83508/ B3522A Sweep Oscillator, 10-2400 MHz,

+ T3 UBMIGVBIOH .o st s $3,750.00
HP B350B/ 83525A Sweep Oscillator, 10 MHz-8.4 GHz,

+13.dBm Ievelled ........cccconiiiniisimmsrirsss s sansissnsssarssssssnerasas $5,000.00
HP 83508/ B3540A-002 Sweep Oscillator, 2.0-8.4 GHz,

T0: B BlOD BB, J:ouiiiusiinaiiisimsiinami i sisiibia $3,250.00
HP 83508/ B3545A-002 Sweep Oscillator, 5.9-12.4 GHz,

V0 OB R BB asaiiiiasisuniiimire e e B s $3,750.00
HP 83508/ B3570A Sweep Oscillator, 18.0-26.5 GHz,

+10 dBm levelled §7,000.00
HP 83508/ 83592A Sweep Generator, 10 MHz-20 GHz,

+10 dBm levelled $9,000.00
HP 8350B/83570A-H22 Sweep Oscillator, 17-24 GHz,

+10 dBm Ievalled ... s §5,000.00
HP 8620C Sweep Oscillator Frame $500.00
HP 86222B-002 RF Plug-in, 10-2400 MHz, +13 dBm,

70 dB step atten. . ... $1,250.00
HP 862228-E69/8620C Sweep Osc. & frame, 0.01-2 GHz &

2-4 GHz bands $1,200.00
HP 86241A AF Plug-in, 3.2-6. 5 GHz

+8dBm levelled ... $300.00
HP 86251A RF Plug-in, 7.5-18.6 GHz,

+10dBm levelled ... s s adania

HP 86260A RF Plug-in, 12-18 GHz,

+10 dBm unlevelled ...
HP 86260A-HO4 RF Plug-in, 10-15 GHz,

+10 dBm unlevelled ..
HP B&290A RF Plug-in, 2-18 GHz, +7 dBm levelled ..
HP 86290B RF P!ug-in. 2.0-18.6 GHz,

+10 dBm levelled .. ... $1,650.00
HP 86290C RF Plug-in, 2 O—!B Ei GHz
+13 dBm levelled .. ... $1,850.00

WAVETEK 2001 Sweep Generator 1 1400 MHz
410 dBm, 70 dB atten. .
WAVETEK 2002B Sweep Ganerator. 1-2500 MHz,

... $750.00

$1B OB, GPIB.....cocvcvieanircrniansreressensrssssssnanssssssnsssissasiessibsnssiess $1,750.00
WILTRON 6647M Sweep Generator, 10 MHz-20 GHz,

W10 dBNY, GPIB.....comimmmmissssisamsmsrinsunnssinassss coeneee $4,500.00
WILTRON 6717B-20 Synthesizer/ Sweeper, 10 MHz-8.4 GHz.

T3 OB, GPIB . simrsinmsvarisssisimpmipa s isisns i ssisanensssiabaes $6,000.00
POWER METERS
BOONTON 428/ 41-4E Analog Power Meter,

With 1 MHZ-18 GHZ SBN80M ... s ssassssssssssssssssessssess $400.00
HP 435B/8481A Power Meter, -30 to +20 dBm,

TR B oo cmpmess o s i G s PR 0044 $900.00

HP 436A-022/ B481A PO‘\MBI’ eter,
10 MEETD G EIRIBY 55ici o i ceos s i s iesm s snasmainane
HP 436A-022/ B482A Power Meter, -30 to +20 dBm,
100 kHz-4.2 GHz, HPIB ...
HP 436A-022/ B4B4A Power Meter, -70 to -20 dBm,

$1,200.00

... $1,200.00

10 MHz-18:GHz, HPIB ..covrricmmisinsasssniorssrsssivprsissssvoysassmmsnssssades .. §1,200.00
HP 436A-022/ 8485A Power Meter, -30 to +20 dBm,
50 MHZ-26.5GHz, HPIB- ..cccsicisiiniimmininaimimmvsaitimdsssavmmssiss $1,500.00

HP 436A-022/ 84850 Power Meter, -70 to -20 dBm,
50 MHz-26.5 GHz, HPIB v $1,700,00
HP B477A Power Meter Calibtator, for HP 432 Series ........ccvviinenn $400.00

HP QB486A Power Sensor, 33-50 GHz, -30 to +20 dBm,

for 435/6/7/8 $1,500.00
HP R8486A Power Sensor, 26.5-40 GHz, -30 to +20 dBm,

T R T it B R s RN AT e $1,500.00
RF MILLIVOLTMETERS
BOONTON 82C RF Millivoltmeter, 3 mV-3 V {.s.,

10 kHz-1.2 GHz . cerernsesnessense $900.00
AACAL-DANA 9303 RF Mlllwonmelef. -79 lo +20 dBm‘

A RHZZ GHEZ BPIB oiiisissamsissoisssions i i ass deioes dosw s $750.00
AMPLIFIERS, MISCELLANEOUS
AMPLIFIER RESEARCH 4W1000 Amplifier, 40 dB gain,

A WAES, 1000 MIZ i i i itins st isaitasion $950.00
BOONTON B2AD Modulation Meter, AM/ FM,

O A UL s e R e i il $500.00
C.PI VZCB961K1 TWT Amplifier, 35 dB gain,

4-8 GHz, 20 Watts .. §3,500.00

ENI 525LA Amplifier, 50 dB lel'l 1 500 MHz
25 Watts .,

HP 11713A S'mlch f Al‘lenualor Dnvar HPIB

HP 11729B-003 Carrier Noise Test Set,

HF 415E SWR Meter ...

HP 8403A-002 Pulse Modulator, 0.8-2.4 GHz,

BO B DYNAMIC FAMGE .......ovseeerreressaessaserrssssserersssmeressasemerssassressssnss $450.00
HP B406A Comb Generator, 1/ 10/ 100 MHz increments, to 5GHz ... $500.00
HP B447E Amplifier, 22 dB, 0.1-1300 MHz,

+13 dBm output
HP 8447F-H64 Dual Amp., 0.01-50 MHz 28 dB &

0.1-1300 MHZ 2508 i wiiniioismiiansinnaiaiag $900.00
HP 8673D Signal Generator, 50 MHz-26.5 GHz,

1-4 kHz res,, HPIB .........cooviiieinns
HP 8901A Modulation Analyzer, 150 kHz-1300 MHz,

HPIB ..
HP 897DA Nolsa Figure Meter. 10-1600 MHz, HPIB ...
HUGHES B010H13F000 TWT Amplifier, >30 dB gain,

3-8 GHz, 10 Watts $2,500.00
RACAL 9009 Modulation Meter, 30-1500 MHz, AM,
1.5-100 kHz pk FM $350.00

RF POWER LABS ML50 Amplifier, 2-30 MHz, 47 dB gain, 50 Walts,
metered, 2BV ... . $200.00
ROHDEA&ASCHWARZ ESH2 Test Receiver, 9 kHz-30 MHz .. $3,250.00

COAXIAL & WAVEGUIDE |

AERCOWAVE 28-3000/10 WR28 Directional Coupler, 10 dB,

26.5-40 GHz $300.00
AMERICAN NUC. AM-432 Cavity Backed Spiral Antenna,

LHC, 2-18 GHz, TNC() *"NEW" $95.00
AVANTEK AMT-400X2 WR28 Active Doubler,

+10 dBm in & out $450.00

BIRD 8201 500 Watt Oil Dielectric Load, DC-25 GHz ...........ooocovvvvee $350.00
FXR/MICROLAB SL-03N Stub Stretcher, 0.3-6.0 GHz,

100 Watts max., N(m/1) ... ... §75.00
GENERAL RADIO 874-LTL Constant Impedance Trombone Line,

0-44 em, DC-2 GHz .. $400.00
HP 11590A-001 Bias Network, 1.0-18.0 GHz, APCT .......cocoovnecrronns $450.00
HP 11691D Directional Coupler, 22 dB, 2-18 GHz,

N CONNBCIONS w..oovciicriisssnassesssssssasns $450.00
HP 116920 Dual Directional Coupler, 22dB, 2-1BGHz ...........cccco.. $800.00
HP 33327L-006 Prog. Step Attenuator, 0-70 dB, DC-40 GHz,

2.9mm $1,000.00
HP 7.78E-09 Dual Dir. Coupler, 20 dB, 0.1-2.0 GHz,

APC7 ..ovnas $450.00
HP 87300C-020 Directional Coupler, 20 dB, 1.0-26.5 GHz,

3.5mm ... $475.00
HP K422A WR42 Flal Broadband Detector,

18.0-26.5 GHz . $350.00
HP K532A WR42 Frequency Meter, 18.0-26.5 GHZ ......c.coiuvninen $450.00
HP K752A WR42 Directional Coupler, 3 dB,

18.0-26.5 GHz .. ... $450.00
HP K752C WR42 Dlrecllonai Coupler. 10 dB

18.0-26.5 GHz .. ... $450.00

HP K752D WR42 Dlrecﬂonal Coupl.er. 20 dB

18.0-26.5 GHz .......ccnun.
HP KBT0A WR42 Slide Scraw Tuner 18, 0- 26 5 GHz
HP K814B WR42 Moving Load, 18.0-26.5 GHz .........

$450.00
$275.00
$250.00

HP Q752D WR22 Directional Coupler, 20 dB, 33-50 GHz $650.00
HP R422A WR28 Crystal Detector, 26.5-40 GHZ ........ccccociiciiicinninns $400.00
HP R752A WR28 Directional Coupler, 3 dB,

26.5-40 GHz .....occucnaee $450.00

HP R752D WR28 D|lec1|ona1 Couplar Zﬂ dB
26.5-40 GHz ..o

HP R9148 WR28 Mo\ung Load 25 5-40 GHz

HP V365A WR15 Isolator, 25 dB, 50-75 GHz .

HP V752D WR15 Directional Coupler, 20 dB,
50-75 GHz

HP X870A WRS0 Slide Screw Tuner

HUGHES 45322H-1110/1120 WR22 Directional Couplers,

1008 20:08; B350 GHE .o.vcesreriicsiissiismsssmessisssssias smsssssss esssrisesiios $350.00
HUGHES 45712H-1000 WR22 Frequency Meter,

33-50 GHz eesssssssnsssssiinassirriiss 1 S0.00
HUGHES 45714H-1000 WR15 Frequency Meter

50-75 GHz $900.00
HUGHES 45721H-2000 WR28 Direct Reading Attenualor,

0-50 dB, 26.5-90 G ...t it st s s §1,000.00
HUGHES 45722H-1000 WR22 Direct Reading Attenuator,

0-50 dB, 33-50 GHz ............... $1,000.00
HUGHES 45724H-1000 WR15 Direct Readlng Attenualor,

0-50 dB; 50-75 GHZ ......ccovccrran. v $1,000.00

Circle #40 on the Reader Service Card.

HUGHES 45732H-1200 WR22 Level Set Attenuator,
02508, 3350 GHEZ cnsminmsimmmaismsmiibii i Grain $250.00
HUGHES 45752H-1000 WHR22 Direct Reading Phase Shifter,
0-360, 33-50 GHz cereenens $1,400.00
HUGHES 45772H-1100 WR22 Thermistor Mount, -20 to +10 dBm,

BEOIGEE.  e ET e LA $400.00
HUGHES 47316H-1111 WR10 Tunable Detector, 75-110 GHz,

O ORI e i sy i A A B A R $600.00
HUGHES 47741H-2310 WR28 Phase Locked Gunn Osc.,

82 GHEZ, #1B B Lociiiisinnasiiissiimisssnisssimisssisisisins s hseasins $2,000.00

HUGHES 47742H-1210 WR22 Phase Locked Gunn Osc..
42 GHz, +18 dBm
KRYTAR 201020010 Directional Detector, 1-20 GHz,

SMA(fT)/SMC ... .. $200.00
KRYTAR 2616S Directional Detector, 1.7-26.5 GHz,
K{f/m)y/SMC $200.00
M/A-COM 3-19-300/10 WR19 Directional Coupler, 10 dB,
40-60 GHz $450.00
NARDA 2000-series Octave Band Directional Couplers,
N connectors §150.00
NARDA 3020A Bi-Directional Coupler,
50-1000 MHz $500.00
NARDA 3022 Bi-Directional Coupler. 20 dB,
$450.00
4-8 GHz .. $375.00

.. $225.00

NARDA 3020 Precision High Directivity Couplers .....
NARDA 368BNM Coaxial Hih Power Load, 500 Watts,

2-18 GHz, N{m) . ot ... $500.00
NARDA 3752 Cuaxlm Phase Shrl‘ler 0 'IBO deg .I'GHZ

1=B GHZ .oooreririrsrssssssransssssssssssssssiesesrssrssssssasasassasssnsassssssspansasssasenss $900.00
NARDA 37538 Coaxial Phase Shifter, 0-55 deg./GHz,

3.5-12.4 GHz $950.00
NARDA 4000-series Octave Band Directional Couplers,

SN CONIBOIINE o5 inxipraresrasirve s reri e s PR R PR AR $75.00
MNARDA 4247-20 Directional Coupler. 20 dB, 6.0-26.5 GHz,

3.5mm(f) .. $200.00

NARDA 5070-series Precision Reflectometer Couplers $300.00
NARDA 562 DC Block, 10 MHz-12.4 GHz,

FOO VIR, UV i iisiocninensimsiiorsuspsmprasssssmromsismsarassponsansisas isprspssst $65.00
NARDA -414275 10 dB Attenuator, 50 Watts,

DC-5 GHz, N(m/T) $165.00
NARDA 791FM Varlable Attenuator, 0-37 dB,

2.0-12.4 GHz $500.00
NARDA 792FF Variable Attenuator, 0-20 dB,

RNBAGHR iiisimmnmpimis b i R R Re R s $375.00
MNARDA 793FM Direct Reading Variable Attenuator, 0-20 dB,

4-8GHz $225.00
NARDA 794FM Direct Reading Variable Attenuator, 0-40 dB,

4-8GHz $375.00
OMNI-SPECTRA 2085-6010-00 Crystal Detector, 1-18 GHz,

neg. polarity, SMA m/f $50.00
PAMTECH KYG1014 WR42 Junction Circulator,

L oo H o R — $250.00
SONOMA SCI, 21A3 WR42 Circulator, 20 dB,

20.6-24.8 GHz .. v $75.00
TEKTRONIX 2701 Slap Anenualor 0-79dB, DC-1 GHZ ... $150.00

TRG B510 WR22 Direct Reading Attenuator, 0-50 dB,
BB HE: v il ypiaans i s s

TRG V551 WR15 Frequency Meter, 50-75 GHz .

TRG W510 WR 10 Direct Reading Attenuator, 0-50 dB ?5 110 GHz
$1,000.00

TRG W551 WR10 Frequency Meter, 75110 GHZ ... $750.00
WAVELINE 100080 WR28 Terminated Crossguide Coupler,

b 1 = Y e T TR = S $200.00
WEINSCHEL 150-110 Programmable Step Atten., DC-18 GHz,

SMA $450.00
WEINSCHEL DS109 Double Stub Tuner, 1-13 GHz, N(m/1) .............. $150.00

WEINSCHEL DS109LL Double Stub Tuner, 0.2-2.0 GHz,

COMMUNICATIONS

HP 37204A-003 HPIB Extender, fiber-optic connection
T L e R S e s $250.00

HP 59401A HPIB Bus Analyzer . $375.00
TAMPA MW. LAB BUC1W-02W-CST Ku band Upconverter,

1 Watt 14.0-14.5 GHz WR75 "NEW" ..o, $150.00
TEKTRONIX 1411R-opt.04 PAL Test Gen.,w/

SPG12,TSG11.TSPI1,TSG13,15,16 ..o vessmssssinssssissssnsssases $1,400.00
TEKTRONIX 147A NTSC Test Slgnal Generator,

with noise test signal .. : . .. $800.00

MISCELLANEOUS

EG&G/ PA.R. 5302 / 5316 Lock-in Amplifier, 100 mHz-1 MHz,

GPIB / RS232C
FLUKE 2180A RTD Digital Thermometer
HP 59307A HPIB VHF Switch
P.A.R. 5206-95.98 Two-Phase Lock-in Amp., 2 Hz-100 kHz,

GPIB s S eSS s s
TEKTRONIX TM5003 TM5000-series 3-slot Programmable

PO NI i s R T e T $450,00
TEKTRONIX TMS5006 TM5000-series 6-slot Programmable

Power Module
TEKTRONIX TM503 TM500-series 3-slot Power Module
TEKTRONIX TM504 TM500-series 4-slot Power Module
TEKTRONIX TM506 TM500-series 6-slot Power Module ...
TEKTRONIX TM515 TM500-series 5-slot Portable

Power Module ...

. $2,250.00
$500.00
... $200.00

.. §1,250.00
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by Stanley York

n previous issues, we have

looked briefly at different opti-

cal properties exhibited by laser

optics, and how the quality of

a laser beam can be deter-
mined and changed by some of
these properties. We have also
looked closely at one of the most
common types of gas laser, the
HeNe (Helium-Neon) laser. This
month, | would like to introduce
you to two of the most common
types of high power industrial
lasers. The first one | will describe is
a gas laser, and the other is a solid-
state laser.

The CO, Laser

One of my earliest experiences
with CO, lasers was in England,
where | grew up, and where | got
my first job in the laser industry.
That was over 20 years ago now,
and although the lasers | worked
on were very powerful (over 2,500
watts of output power), their
power would be dwarfed by pres-
ent day systems. These were huge
machines, built on a 15ft -beam

- .-

- -

The other involves an intense RF
field around the chamber holding
the gas. For high-power applica-
tions, DC excitation by a high-volt-
age discharge within the laser
medium are usually used, with RF
excitation typically reserved for
lower power output systems (<500
watts).

In the lasers | worked on in
England, the resonator consisted of
four high-voltage discharge regions
that were optically in series (see
Figure 6-1). Each discharge arm

- o

imagine the size and power
involved here to produce the 2,500
watts output. The laser gas mix
was circulated through the system
by a roots-type blower.

This type of laser was generally
referred to as a fast axial flow sys-
tem, because of the way the lasing
medium (gas mixture) was circulat-
ed through the discharge arms,
passing axially along the optical
centerline, and was typical of the
time for high power machines. The
roots blower forced the gas to pass

Tungsten electrode (inside discharge

tube) ———

< Folding rimors
R
~

_~—Migh voltage cables

/—- Anode assembly

Cathode box

— Discharge region —

Fromt' mirror (output) —
r/ —
!
Ly
[ \
=== \
R \~ Loser baam
— —= T oo \
/ \
Rear myrr

/

Figure 6-1 — Basic overhead view of a high power, four arm, fast axial
flow CO, laser system.

machine is one method of achiev-
ing high power output. Another
method is the so-called cross-flow
method, where the low pressure
gas flow, high voltage discharge,
and laser beam are mutually per-
pendicular (Figure 6-2). A variation
of this laser is called a TEA laser
(for Transversely Excited
Atmospheric), wherein the laser gas
volume is held at or even above
normal atmospheric pressure
instead of under a partial vacuum,
as in the fast axial flow system.
Because the gas volume is at higher
pressure than in the previous exam-
ple, there is more active gas per
unit volume, and so the flow (or
gas exchange rate) can be reduced
considerably.

In the sealed CO, lasers men-
tioned earlier, the excited volume
occupies a small space within a
larger volume, similar to a HeNe
laser (Figure 6-3). In this type of
laser, the gas volume is held con-
stant by the sealed chamber. A fill
port is provided for periodic gas
replenishment (about every 10,000
hours or so!) The mirrors for the
laser are held in a fixed relationship
to each other, in a similar manner

with a 28ft (yes, 28 feet!)

folded resonator. In fact, it
was one of these laser sys-
tems that brought me over
to the United States, back

in 1979.

There are many con-
figurations for the res-
onator of a CO, laser,
depending on the power
output, excitation means,

and other factors that we'll e

Laser beamn -j

get to later. There are also
smaller 'sealed' CO; lasers
that have been available
for several years now that
are becoming very paopu-
lar. These systems are
completely self-contained

Front mirror

HY cable

Discharge
path

Gas flow

Figure 6-2 —

Schematic diagram of basic cross flow type

CO, laser system.

Fold mirrors

to a HeNe laser. In Figure
6-3, the RF field is applied
to the parallel plates
above and below the
excitation region.

The RF field in the
sealed systems and the
DC excitation in the high
power machines forces
the Nitrogen molecules
into a higher than normal
energy state, which trans-
fers their energy by colli-
sion to the CO, molecule.
Upon relaxing to the
ground state, the CO,
molecule releases its
energy in the form of a
photon of light with a

and run off low voltage
power supplies. You could conceiv-
ably run them off a couple of car
batteries!

But before we get into details
of the construction of the various
types of CO, laser, lets take a quick
look at the different excitation
means that these systems use.
There are two predominant meth-
ods of exciting a CO; laser. One
method uses a high-voltage dis-
charge within the gaseous medium,
similar in operation to a HeNe laser.

was initiated with about 30kV,
which dropped to about 15-20kV
when the discharge was running.
The machine had a two-stage
rotary vane vacuum pump, capable
of reducing the internal pressure of
the system to about 2 x10-6 Torr (2
x 10-6 mm of mercury). When back
filled with the laser gas mix, the
system pressure came up to about
50 Torr (about 1PSIA). Each arm of
the discharge could pull up to
150mA of current! So you can

from the anode section, past the
tungsten electrodes, down the dis-
charge arms, and into the cathode
box (which was grounded). The
reason it was called a fast axial
flow is that during its passage
down the discharge arms, the gas
would actually become supersonic.
However, because of the low inter-
nal pressure, there was little sound
to be heard from the discharge
regions.

The construction of this

characteristic wavelength
of 10.6uM (10,600nM). The
Helium gas serves no other purpose
than to stabilize the discharge, and
cool by diffusion the other gases in
the chamber.

In all these systems, there are
many ways of boosting the output
energy levels of the laser. Figure 6-3
shows a simplified cross section of
a sealed CO, laser looking down
the axis of the laser into the dis-
charge region. Here only a single
discharge path is depicted, and is
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traveling in a direction perpendicu-
lar to the paper. However, Figure 6-
4 shows a plan view of how a typi-
cal sealed CO, laser really looks.

Fixed mirrors within the dis-
charge region cause the light beam
to cross the excited gas mix many
times before exiting the laser.
These multiple beam crossings
within the excitation region have
the same effect as having a much
longer resonator. This allows more
power to be extracted from the
fixed gas volume. It is usual to have
N, M, and NV configurations of the
discharge region in order to maxi-
mize the yield from a given volume.
The configuration depicted in the
drawing is of the "M" type, with
three folding mirrors. These lasers
are available in many beam output
types, CW (continuous wave),
pulsed, or quasi-CW (a combination
CW and pulsed).

Many of these small sealed
CO, lasers find their way into indus-
try. Low power lasers (<100W out-
put) usually are used in laser mark-
ing systems, resistor and wafer
trimming systems, and some med-
ical devices. The small size of the
resonator and the fact that these
low power systems are self-con-
tained make them ideal candidates
where small size and portability is a
requirement. Larger sealed systems
— up to 500W — are widespread in
the low power welding, cutting,
and soldering areas of industry.
Production lines in many industries
use these laser systems to weld or
cut on-the-fly as parts move past on
conveyor belts.

Above about 500W lies the
realm of the higher power systems,
and this brings us back to the high
power lasers | started with. These
monsters can now be made to pro-
duce up to 50kW of continuous
output power! Continuous seam

Table 1 (referring to Figure 6-5)

welds on thick plate, and cutting
up to 2" steel plates can be done
with these giant machines.

The gas mixture for all types
of CO; laser, whether it is a fast
axial flow machine or a sealed
unit comprises mainly Helium
(80%) with Nitrogen (15%) and
CO; (5%). The gas mix may vary
a little depending on the age of
the system, the internal working
pressure, how good the vacuum
seals are, etc., but are usually
close to these figures.

The Nd:YAG Laser

The Nd:YAG laser (for
Neodymium-doped:Yttrium-
Aluminum-Garnet) is a solid-state
laser that uses a manufactured
crystal as the amplifying medium.
They are available in many configu-
rations in both CW and pulsed
modes. The YAG is the crystal in
this laser, with neodymium dopant
as the actual lasing medium. The
dopant level is usually kept at a
very low level (on the order of 5%
- 2%).

In these lasers, the YAG part is
often referred to as the host mate-
rial. The laser is usually pumped (or
excited) by a krypton arclamp (in
CW lasers) or by a xenon flashlamp
(in pulsed lasers). Figure 6-5 shows
schematically a typical medium
power Nd:YAG laser equipped with
a spatial mode filter, a beam
expander, and an AOQ-switch
(more on this item in a later col-
umn). Note that this laser compris-
es several separate items that may
be moved around on the optical rail
to provide different operating con-
ditions. Table 1 indicates what the
various components are.

Nd:YAG lasers are also made
with high output powers. Some
years ago | was called into a mili-

laser.
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Figure 6-3 —
Cross section of basic waveguide type CO; laser system.

" Discharge Reglon

tary establishment to work on a
1kW Nd:YAG laser. The optical rail
carried eight separate laser heads,
each fed from its own power sup-
ply. Each head could produce up to
150W, and since all the heads were
optically in series, the total output

was the sum of the individual pow-
ers (about 1kW) minus some losses
due to misalignment and mis-
matched polarization vectors.

In recent years, there has been
a trend in the laser industry to use
high power laser diodes to optically

7. The intracavity safety shutter allows the

-
o
=

Description or function

Optical rail baseplate
Helium-Neon sighting laser
HeNe rail mount
Rear mirror mount
AOQ-switch mount
Laser pump chamber
Intracavity safety shutter
Spatial filter mount
Front mirror mount

0 Beam expander mount

= WO~ LWk =

1. Optical rail mount. This is probably the
largest and heaviest single item that makes up a
laser system. It has to be heavy for best stability,
both mechanical and thermal.

2. The helium-neon sighting laser is aligned
to the center of the Nd:YAG beam and parallel
to the optical axis. It is then used to align exter-
nal optical equipment prior to firing the main

3. The HeNe mount has both X-Y and gim-
bal adjustments to allow accurate positioning of
the HeNe laser with respect to the main laser
beam.

4. The rear mirror mount has fine adjust-
ment screws to allow precise alignment of the
rear mirror with respect to the laser rod. The
mirror is highly reflective at the laser wave-
length, and is usually set so that the reflecting
surface is exactly perpendicular to the optical
centerline of the rod.

5. The AOQ-switch mount allows the Bragg
angle of the AOQ module to be adjusted during
the set-up procedure. This is a special crystal

that allows a CW (continuous wave) laser to pro-

duce fast risetime high frequency pulses. This
particular item is very interesting and will be dis-
cussed in a future article.

6. The laser pump chamber is where the
electrical power from the wall is converted to
light via a high current arclamp. The light from
the lamp excites molecules in the laser rod that,
in turn, induces laser action.

user to completely stop laser action by lowering
a flag in the laser beam feedback path. It is a
requirement on all laser systems, and is usually
interlocked to various doors and safety shields to
prevent unwanted exposure when covers and
doors, etc., are opened.

8. The spatial filter mount allows the raw
laser beam to be tuned to a finer operating
mode (TEMOO). Operating modes were dis-
cussed in an earlier column, and alter the way in
which the laser beam propagates and interacts
with the target material.

9. The front mirror mount is similar to the
rear mirror mount, but instead holds the output
coupler. This mirror is partially transmissive at
the laser wavelength, and allows a given per-
centage of the intracavity energy to escape as
laser light.

10. The beam expander allows the naturally
occurring divergence of the beam to be reduced
for special purposes. Reducing the divergence in
this manner provides a smaller focused spot size
at the target material.
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Figure 6-4 —
Plan view of typical
sealed CO, laser system
(“M” configuration).

Figure 6-5 —Anatomy of typical
industrial Nd:YAG laser system.

pump the Nd:YAG rod. The result is
a much more compact and efficient
laser that runs cooler, and does not
require the frequent changing of
the high voltage arc lamps.
However, if a diode module goes
bad, the repair is not as cheap as
replacing a lamp. High power laser
diode modules of this type are still
expensive to produce, although as
manufacturing processes improve,
the cost of replacement modules
will undoubtedly drop.

Another way of getting more
power from a given laser rod vol-
ume is to create multiple beam
paths within the laser crystal in a
similar manner to that described

have excellent beam quality.

In a typical low power CW
Nd:YAG power supply (Figure 6-7),
a DC voltage of about 300 volts
from the lamp supply is output to
the lamp terminals. This voltage is
not enough to start the lamp
though. The krypton lamp is ignited
by a 25-30kV lamp trigger pulse
sent down one of the lamp leads,
from the main DC supply. This 2-
4nSec pulse creates a streamer
down the length of the arclamp
similar in appearance to a miniature
lightning bolt. As soon as the con-
ducting path is established, a large
'boost' current is drawn from the

main supply in order to reinforce
the arc, and prevent any large fluc-
tuations in supply voltage from
extinguishing the lamp.

As the plasma grows in the
lamp, the power supply voltage will
reduce to a steady-state running
current. This all takes place very
quickly, of course, and the lamp is
stabilized after a few tens of mil-
liseconds. A water tank is usually
housed within the power supply in
a closed loop cooling system. A
pump circulates cold deionized (DI)
water around the lamp and laser
rod to extract the heat build-up
from the arclamp.

There is usually a water-to-
water heat exchanger within the
laser power supply frame, so that
heat build-up in the water tank may
also be removed easily, usually
through an external, self-contained
refrigerated water chiller.
Temperature control of the DI
water is maintained by a tempera-
ture sensor immersed in the water
tank.

On the return side of the water
from the laser head, there is usually
an over temperature sensor that
will shut off the DC power supply if
the water temperature exceeds set
limits. A portion of the returned
water is split off and sent through
an oxygen-ion removal filter to
maintain a high resistivity in the
water circulating through the laser
head.

If the resistivity falls too low,
the high voltage spike that initiates
the krypton lamp will not be able
to break down the gas, but instead
will bypass the high impedance
lamp to be conducted through the
low impedance water. Therefore, it
is very important that the internal
water filtration be done properly,
and not allowed to become con-
taminated.

Applications

If you remember the first arti-
cle in this series, | mentioned the
fact that some of my first encoun-
ters with laser optics bought about
some surprising facts. One of the
most fascinating things | saw was a
seemingly opaque piece of material
that would allow CO, laser radia-
tion to pass through without loss.
Another was an apparently trans-
parent piece of glass that totally
reflected Nd:YAG laser wave-
lengths! | stated then that the
determining factor in all these
things was the wavelength depend-
ent coatings on the particular
optics | was describing. Essentially,

above in the CO, laser. Figure 6-
6 shows in schematic form how
a slab laser works. In this laser,
the laser rod is not the tradition-
al cylindrical shape, but is
instead a rectangular shape. The
two long sides of the laser slab
are highly polished and act as
self-aligning mirrors. The rear
mirror and front mirror serve the
same purpose as before, but
notice how many times the laser
beam crosses the excitation
region.

In this drawing, | show just
a few crossings for clarity, but in
practice there may be many
crossings, each one extracting
more power from the laser slab.
In this manner, the eight-headed
system | described earlier could
conceivably be reduced to a sin-
gle head. Slab lasers are very

Front

Mirror

Rear Mirror

Figu
Basic layout of a Nd:YAG slab laser.

re 6-6 —

compact, very powerful, and
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the same rules apply when it
comes to using a laser for industrial
applications.

The typical Nd:YAG laser wave-

show very little reaction
to the Nd:YAG laser, but
do react strongly with

the CO, laser. A popular

Oplical rail

length is 1.06uM (1,064nM), and gift is a desk set that IShutter contro,

the most common CO, wavelength has an engraving done I8 Jerch aemhol

is 10.6uM (10,600nM). These with a CO, laser. s s
wavelengths are in what is typically Transparent Plexiglas

referred to as the near infrared will allow a Nd:YAG laser

(Nd:YAG) and the far infrared beam to pass through Constant—Current e

(CO,). The wavelength dependent with almost no loss in peilagetbonig temperature —
reactions of these lasers govern the | power, but a CO, laser _ b st
types of material each laser will will be stopped in its Water tank

efficiently react with. tracks! In fact, the CO,

Most metals will react favor- beam will melt the = o || il
ably in cutting or welding applica- Plexiglas with the deep- Ef;fr:; phiree] Heat exchanger
tions with both Nd:YAG and CO, est melt going at the ff;ﬁ:vr?;;ﬁf ? u T o= Chillsd water in
lasers, but the so-called red metals highest intensity points in shutter contro) Ll
(copper, brass, bronze, and their the beam profile. Colored SOCETN0Y Pt
various alloys) do not react well at Plexiglas will behave dif- . .
all with either laser, unless high ferently with the Nd:YAG Wetor pump ﬁf""e 6-7 — Basic schematic
power levels are used. The reason laser, depending on the of a typical industrial Nd:YAG

color of the tint and the laser system.

depth of coloration.

for this is that these metals are very
reflective at both laser wave-

lengths, therefore very little of the
available light is absorbed by the
material.

Cellulose-based materials
(wood, paper, and their derivatives)

Window glass is almost trans-
parent to Nd:YAG with slight
absorption losses due to the impuri-
ties left in the glass, but again will
stop a CO; beam. When CO, light

This column welcomes your participation. If you have questions,
comments, or perhaps an idea for a future project, please let me
know. Any ideas or suggestions are welcome. You can write to me in
care of Nuts & Voits or you can email me at stanley.york@att.net.

hits a glass plate, either the glass
will melt in the same manner as
Plexiglas, or it will shatter, depend-
ing upon its thickness and tempera-
ture. Glass is a poor heat conduc-
tor, and you may find that the side
facing the laser will crack first, and
the cracks gradually propagate
through the glass.

| want to keep this column as
interesting for you to read as it for
me to write. If you have any ques-

applications, let me know through
this column. If you have any ideas
for projects, drop me a line, and
we'll see if we can work it in.

Next month, we're going to
look at laser diodes and the impact
they have had on the laser industry
in the last few years. We'll also be
constructing a project you'll find
very useful using a laser diode as
the light source. Stay tuned and
remember, don't look into the light!

tions about lasers, optics, or laser
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350-370 Route 110
Huntington 11746

1961 Broadway
New York 10023

383 Lafayette St
New York 10003

OHID

Fooftsteps

4925 Jackman Rd. Store #58
Toledo 43613

Hosfelt Electronics, Inc.
2700 Sunset Bivd.
Steubenville 43952
Keyways, Inc.

204 8. 3rd St.

Miarmisburg 45342

OKLAHOMA
Taylor News & Books
133 W. Main, Ste. 102
Oklahoma City 73102

OREGON

News & Smokes

1060 S.E. M St.

Grants Pass 97526

Norvac Electronics

7940 S.W. Nimbus Ave. Bldg. 8
Beaverton 97005

960 Conger
Eugene 97402

1545 N. Commercial M.E.
Salem 97303

Tower Books

1307 NL.E. 102nd Ave.
Portland 97220

PENNSYLVANIA
Tower Books

425 South St.
Philadelphia 19147

rectory dealer directory dealer directory dealer directory dealer directory dealer

convenience.

Tower Records

340 W. Dekalb Pike
King of Prussia 19406
Tower Records
Land Title Bidg

100 S. Broad St.
Philadelphia 19110

TENNESSEE
Tower Books

2404 W. End Ave
Nashville 37203
Tower Records
504 Opry Mills Dr.
MNashville 37214

TEXAS

BDL News, Inc.

809 Pierce

Houston 77002
Electronic Parts Outlet
3753-B Fondren Rd.
Houston 77063
Mouser Electronics
958 N. Main St.
Mansfield 76063
Tanner Electronics
1301 W. Beltline #105
Carroliton 75006
Tower Records
2403 Guadalupe St.
Austin 78705

VIRGINIA

Tower Records/Video
6200 Little River Tumpike
Alexandria 22312

4110 W, Ox Rd. #12124
Fairfax 22033

1601 Willow Lawn Dr
Richmond 23230

8389 E. Leesburg Pike
Vienna 22182

WASHINGTON

A-B-C Communications, Inc.
17541 15th Ave. N.E.

Seattle 98155

Supertronix

16550 W, Valley Hwy

Seattle 98188

Tower Books

10635 M.E, 8th St.

Bellevue 98004

20 Mercer St.
Seattle 98109

WISCONSIN
Amateur Electronic

Supply, Inc.
5710 W. Good Hope Rd.
Milwaukee 53223

WYOMING
Western Test Systems
2701 Westland Ct. #B
Cheyenne 82001
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Questione & Answerne

TECH FORUM

This is a READER TO READER Column, All questions AND answers will be provided by Nuts & Volts readers and are intended to promote the exchange \
of ideas and provide assistance for solving problems of a technical nature. All questions submitted are subject to editing and will be published on a space
available basis if deemed suitable to the publisher. All answers are submitted by readers and NO GUARANTEES WHATSOEVER are made by the publish-
er. The implementation of any answer printed in this column may require varying degrees of technical experience and should only be attempted by quali-
fied individuals. Always use common sense and good judgement!

' Don’t forget to check out the new
online electronics forums at the
Nufs & Uolts website. There are
currently boards for
discussing Robotics,

Microcontrollers,
Radio, Computers, |

forum for discussing any

electronic foric at all. |

We’ll even add

new dedicated

boards for hot topics. Just let us
know!

Want fo get a jump on things
before the magazine arrives? The
Tech Forum questions are posted
oh our website on or before the
first of each month. Unanswered
questions from recent issues are
there also.

QUESTIONS

What is the easiest (and least
expensive) way to obtain a hard
copy of a waveform on a PC print-
er? Is it necessary to have a GPIB
controller?

The oscilloscope | am using is a
Tektronix 7603 with the 7D20 digi-
tizer plug-in. Ideally, | would like to
print the entire magnified record
across the continuous pages of a
dot-matrix printer.
11011

Tom Noelle
Bradenton, FL

| am looking for information
(manual/schematic) for an Elcom
Engr. Co. standard frequency receiv-
er.

No part/model number is avail-
able. It is a small panel mount unit
that receives both 5 and 10 MHz.
The unit also has controls for mix,
power, and a signal-strength meter.
11012 Phil

via Internet

Two years ago, | intended to
give my hobby a boost by building
my own frequency counter. |
ordered a chip from the Newark cat-
alog that goes by the name ICM
7724IPL.

The cart is before the horse on
this project as it didn’t come with
hook-up information and | have
been unable to find a circuit dia-

CNC. and a General |

gram for a home-built counter.

Send all material to Nuts & Volts Magazine, 430 Princeland Court, Corona,

CA 92879, OR fax to (909) 371-3052, OR E-Mail to forum@nutsvolts.com

This chip is suppose to be a
complete frequency counter except
for a few external components. The
reader think tank at Nuts & Volts
could be a big help here.

11013 Gordon McKittrick
Havre, MIT

The buyer of my company
recently purchased HV ionization
equipment minus operational manu-
als. Varian, the company that had
previously used the equipment is
now defunct.

Glassman, the manufacturer of
the equipment (see reference
frame) informed us that the equip-
ment now is very expensive, con-
tains proprietary state-of-the-art
design, and separate documenta-
tion cannot be purchased.

We are presently trying to find
related  documentation. Sundry
Certified Calibration Labs have been
contacted in locating the equipment
manuals, but the results have been
negative.

Reference Frame:

200 KVE Beam Driver Power Supply
Ser. M865406-01EV (DRV)

V115 ET1000173A Rev. A

GHV PS/EX 200 POO5

MFG 1-16-98

Glassman High Voltage

White House Station, NJ

Remote Control Unit
Ser. M865406-01EV (ACI)
V115 E11000171 Rev. A
GHV PS/EX 200 P005
MFG 1-16-98
Varian/Glassman

Unit ETT000171 Rev. A

HV Open Stack

Ser. 279850-03, Stack
PS/PG-200P5-ASM
MFG 1-16-98

Glassman High Voltage
White House Station, NJ

Gravitic would greatly appreci-
ate your assistance in locating
schematics, manuals, etc., for this
equipment.

11014 James M. Dean

| recently acquired a Philips
PM3310 digital storage scope. It ran
for about 20 minutes, then quit.

| contacted Fluke Technical
Center (as they are listed as the cal-
ibration and support vendor) and

was informed that it is an obsolete
product and that no information is
available.

| have isolated the problem to
the power-supply board and would
hate to throw this unit out when it
appears to be a fairly simple fix.

My problem is that | am unable
to find any information, parts,
schematics, etc., on this unit. Could
anybody point me in a direction for
repair information, parts list, suppli-
ers, etc.?
11015 Kevin Steinhaus
Hutchinson, MIN

How do | program a program-
mable unijunction transistor, bought
from All Electronics, part #2N6028,
no base information either,

Can | bias this transistor so that
it can work as a conventional uni-
junction transistor?
11016 Robert Geier

Gig Harbor, WA

| am looking for a second-hand
Hallicrafters radio. Models SX-62,
SX-62A, SX-88, SX-71, SX-96, SX-99,
SX-100, SX-101, or SX-T01TA. | will
consider others.
11017 Tom Smith

Gross Pointe Woods, Mi

In a 1999 magazine, | saw a
“SlimPak 1” described as containing
a slim CD-ROM and a slim 3.5” flop-
py drive. It fits into one 5.25” bay. |
wrote to the magazine asking for
the current price. My SASE was not
returned; perhaps it was forwarded
to the manufacturer who ignored it.

Are SlimPaks still being manu-
factured? If so, what is the name of
the company?
11018 Emil Rossdeutscher

New York, NY

| had acquired a FRITZEL,
German multi band , 2 KW Windom
ham radio antenna several years
ago, and decided to sell it which
was a mistake. This antenna utilizes
a 6 to 1 balun which matches
RG/8U 52 ohm coax to approxi-
mately a 300-ohm impedance feed
point, off center feed approximately
30 percent of the antenna length
which is 136 feet covering the 80
through 10 meter ham band. Would
someone be able to advise me

« 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 respond-
ing by E-Mail or we can not send pay-
ment.

- Your name, city, and state, will be
printed in the magazine, unless you
notify us otherwise. If you want your
email address printed also, indicate to
that effect.

- 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 printed in
the Reader Feedback section if space
allows.

QUESTION INFO
TO BE CONSIDERED
All questions should relate to one
or more of the following:
1) Circuit Design 3) Problem Solving
2) Electronic Theory 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 edit-
ing.

HELPFUL HINTS

« Be brief but include all pertinent
information. If no one knows what
you're asking, you won’t get any
response (and we probably won't
print it either).

« Write legibly (or type). If we can’t
read it, we'll throw it away.

+ Include your Name, Address,
Phone Number, and email. Only
your name, city, and state will be
published with the question, but we
may need to contact you.

exactly how to construct this balun,
probably utilizing #14 enamel wire
to handle approximately 1 KW and
probably utilizing a ferrite core
made by Palomar Corp., or Amidon
Corp. Amidon makes this balun, but
charges $100.00 which is costly
considering what goes into it. |
would need a step-by-step proce-
dure if this is going to be successful.
| have already spoken to The
Wireman, Radio Works, Davis RF,
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Mobile Robotics

Used world wide for research!

Mobile Robots
Micro Controllers
Artificial Intelligence
Sonar Units
Optics
Vision Systems

Zagros Robotics
PO Box 460342
St. Louis. MO 63146-7342
Phone (314)768-1328 Fax (314)576-5568
http://www zagrosrobotics.com
infol@zagrosrobotics.com

Circle #71 on the Reader Service Card.

from microEngineering Labs, Inc.
LAB-X Experimenter Boards

Assembled development platforms. i
= |

Each has RS-232 serial pod, in-
circuil  programming  connector,
power supply, plus other hardware. 3
LAB-X1 for 40-pin (shown) - $199.95
LAB-X2 for 28 or 40-pin MCUs - $69.95
LAB-X3 for 18-pin MCUs - $119.95

PicBasic and PicBasic Pro Compiler
Write programs for PICmicro MCUs in
BASIC. Can be used in Windows or
DOS (includes Windows editor/IDE
1y software).

PicBasic Compiler - $99.95

PicBasic Pro Compiler - $249.95

EPIC Plus PICmicro Programmer
Programs the following PICmicro
MCUs:  PIC12Cxxx,  12CExxx, o ~*
14C000, 16C505, 16C55x, Bxx, Txx,
B4, 9xx, 16CE62x, 16F62x, Tx, Bx,
87x, 17CTxx, and 18Cwoo (some
MCUs require adapters). Software for
Windows and DOS. Requires two 9V
batteries or AC adapter (not
included). Adapters available for various device packages.

Bare PCB wisoftware - $34.95, Assembled - $59.95
Assembled w/AC adapter, cable and ZIF adapter - $99.95

PICProto Prototyping Boards

$8.95 to $19.95
High-quality blank prototyping boards for
PiCmicro MCUs. Holds your microcontroller, 5-
volt regulator, oscillator, capacitors, DBS-25
connector.

microEngineering Labs, S
= Phone: (719) 520-5323 =
| Fax: (719) 520-1867 -
Box 60039, Colorado Springs, CO 80960
For product information
or to order online,
visit our website at: www.melabs.com
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TECH FORUINV

Palomar, Amidon Corp., etc. |
believe this procedure was covered
in a publication entitled Baluns and
Ununs by Dr. Jerry Sevick and
another publication by the same
author entitled Transmission Line
Transformers, both out of print. Any
assistance that you can render,
would be greatly appreciated.
11018 Stan
Stank1wtf@aol.com

I am looking for a hard drive
that is made entirely from memory
modules,  specifically, 256MB
SDRAM modules. This drive would
contain 10 or more said modules to
produce a 2.56GB IDE logical drive.
A box with a 40-pin IDE spigot that
contains no moving parts (no platter
or heads) just sockets for memory
modules, a lithium battery to refresh
the modules when power is
removed, and the IDE controller.

This box could easily fit into a
5.25 drive slot, memory and all.

Since SDRAM is so cheap now,
this would be a viable alternative to
magnetic media.

This drive would offer superior
boot time, as well as access time. It
would be used in place of a hard
drive.

Boot time would be reduced to
10n seconds or less, a boon to
those who do financials or serious
engineering/scientific/graphic work,
as well as reduced time to load
applications.
110110 Tom Thompson

I am looking for schematics and
or designs for an IR repeater. I've
found a few designs on the Internet,
but they are noted to be possibly
effected by ambient light and the
emitter and transmitter need to be
hard wired together. A wireless
design would be ideal.
110111 Bob Novisky
Minneapolis, MN

| have a key fob transmitter for
a vehicle remote start. Is there any-
thing | can do to increase the work-
ing distance of the transmitter?
Thanks for any help you can provide.
110112 Bruce

ANSWERS

ANSWER TO #100112 - OCT. 2001

| found a set of EA.W. speaker
cabinets with the 12” woofers miss-
ing. | want to use them as a small
P.A. system.

| have a set of blown 127 |.B.L.
E120s that | want to use in the cabi-
nets. | am going to recone them with
a 4-ohm voice coil rather than an 8-
ohm coil, because the Carvin P.A.
amp | am using puts out 250 watts
per channel at 4 ohms, but only puts
out 175 watts at 8 ohms.

What value cap can | add or
replace to the low pass crossover to

make it cut off at the original fre-
quency with the new 4-ohm coil?

The crossover frequency occurs
when Xc=R. In other words, when
1/(2*PI*F*C)=R.  So, F=1/(2*
PI*R*C) and it is evident that if Ris
reduced by half, then C must
increase by two to have the same
crossover frequency.

Russell Kincaid
Milford, NH

ANSWER TO #100113 - OCT. 2001

| installed an array of 4 and 3”
solar cells onto the wings of a styro-
foam glider, with a Mibuki electric
motor in the nose. | was ready to fly.

What | need is a simple timer to
break the circuit to let my glider
glide to earth. Use of a 555 timer
would be an answer, but how? And
an even better fix would be some
sort of radio frequency control that
would allow me to control the rud-
der (for turning) and elevators for up
and down.

| don’t have money to purchase
servo’s and remote controllers like
radio-controlled airplanes use, so |
need help in designing a remote
control that will allow me to fly my
glider, powered by the sun.

Look at used remote-controlled
cars or trucks. You should be able to
get one at a yard sale for a few
bucks, especially if they are not
working.

What you will find most likely is
that the wires between the motor
and the PC board are broken (I
know, since | fixed my son's twice
already). The boards work typically
on 4.8 volts from a rechargeable
battery pack and control forward
and reverse of a relatively large DC
motor through an H-bridge. The
steering is done through a smaller
H-bridge to a small DC steering
motor or DC magnets. Get the one
with the DC motor, since they seem
to work better.

Walter Heissenberger
Hancock, NH

ANSWER TO #10011 - OCT. 2001

Is it reasonably easy to convert
an automotive alternator tester like
the RadioShack handheld LED tester
for use as a 36-volt golf cart gas
gauge?

The RadioShack 22-112 alterna-
tor tester can easily be used for bat-
teries other than 12 volts even with-
out opening up the unit. Just use a
voltage divider hooked up to an
NPN emitter follower. Size the
divider 0.7 volts more than the
required 2:1 ratio since the follower
drops about 0.7 volts. Connect a 2.2
kohm 1% resistor between collector
and base. Connect a series combi-
nation of 150 ohms and 1.0 kohm
between base and GND. A 100
mAmps fast blo fuse connects the

collector and 2.2k resistor to the 36-
volt battery in case anything goes
bad. The tester is hooked up to the
emitter and GND. The transistor
should be a 100- volt NPN type
capable of dissipating 1.1 watts and
have a beta of 100 or more. The
whole assembly will draw about 55
mAmps and can be used with resis-
tor changes on 24 volts, as well.
Walter Heissenberger
Hancock, NH

ANSWER TO #10018 - OCT. 2001

I just discovered a Heathkit GR-
91 shortwave receiver that | built
probably more than 25 years ago. It
seems to work, but | really need a
couple of things: antenna selec-
tion/hookup, any information on
operation (a copy of the assem-
bly/use manual) would be wonder-
ful. Also information on obtaining
tube replacements, if needed.

Of course, | will pay all copy-
ing/shipping costs.

The website: www.heathkit-
museum.com/gr-91.html says that
the antenna connection is 300
ohms or 75 ohms. If there are three
screws on the back for the antenna
connection, the two outer are 300
ohms and the center and one side is
75 ohms.

There is a downloadable manu-
al (39 pages in .gif format) at:
ftp://bama.sbc.edu/downloads/
heath/gr-91/.

Russell Kincaid
Miiford, NH

ANSWER TO #10018 - OCT. 2001

Can someone show me how to
rewire a PC plug to a MAC 15 pin
plug so | can hook up my MAC
SVGA monitor?

| know they have an adapter for
a PC monitor to hook into MAC, but
what | want is an adapter MAC mon-
tior to hook into a PC min tower or
a wire diagram design.

A few months ago, | was given
two old Macs with 14” Macintosh
(MultipleScan) monitors. After some
searching, | was able to come up
with an adaptor. Now those displays
are connected to PCs that | gave to
family members. The displays are
quite nice, with builtin speakers.
But the Macs themselves were too
old to be useful.

| posted instructions on how to
build this adaptor on my website:
http://fina.lly.org/macmontor.html.

If you have the time/money, |
would recommend: www.mac
adapt.com/MSDPC_Sheet.htm for
a pre-built adaptor for an excellent
price. It would probably have higher
quality than home made, since the
video signals tend to bleed if not
shielded properly.

Eric Hungerford
Seattle, WA
finatronics@yahoo.com



Secrets of RF Circuit Design We’ll make your double sided

EW! Third gdition by Joseph:]. Ceer ° e @

N

Raemsed [0 o h sl Printed Circuit Boards
Decembef ous editions, this revised and updated

uide gives you the best ways to design, . . )
%uiid, %nd test today's radio frt—:cp.jer*scygn with plated thI'Ollgh holes (DSPTH)
circuits. It's filled with functional projects
and experiments that make it easy to
apply RF principles to real-life applica-
tions. Joe Carr provides parts lists and
component sources for every project,
in chapters that cover how to: Design
and build radio receiver drcuits, RF
bridges, amplifiers, receiver preselec-
tors, simplified spectrum analyzers,
and time domain reflectometers;
Select, use, maintain, and repair vari-
able capacitors; Design and wind
inductor coils for radio circuits;

Construct and ground simple wire standard RS-274 CAD data

antennas.

Next day delivery available

No tooling charge

65 cents per square inch

Use our free layout software or submit

This book takes you inside wireless technology with step-by-step,
illustrated directions for dozens of usable projects. E-mail your design to Edward.Berg@prodigy.net
PERFECT FOR TECHNICANS, RADIO HOBBYISTS, AND ANYONE WHO WANTS TO

PUT RF THEORY INTO PRACTICE
*Ideal for leaming radio frequency circuitry

*Design and build receiver circuits, RF bridges, amplifiers, receiver preselectors, MiCl‘O Interconnect TeChnOl()g'Y
simple spectrum analyzers, and time domain reflectometers
*Seven new chapters on demodulators, circuit vectors, measuring L-C circuits, 72 Tirrell Hill Road
and filtering circuits against EMI AS Usual, Nime
*New: directional and hybrid couplers Volts SUJl_';sr uts & Bedford, NH 03110
*Detailed coverage of simple RF instruments, as well as will rme‘_;”bers
UHF and microwave components 10% dis i 1
*Parts lists and components sources count!
lI *Complete troubleshooting guidance, too! Update of the favorite RF circuit Voice: (603) 666-0206

guide of thousands of electronics enthusiasts!
| FAX: (603) 666-0028
Order today from the Nuts & Volts Bookstore
Call 1-800 783-4624 or order online at
www.nutsvolts.com

See our ad on page 88 for this and other titles. I We Will nOt be under SOld
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ANSWER TO #100110 - OCT. 2001  switch between termi-

I am looking for information on  nals 1 and 8 and opens e "—-{T“\—‘[—* T5LI0CLY J— Pk ?L C
how to build a "routing or a switch  the switch between ter- eebult i (& j_n(,::;r 11 I
type" device. It would have two minals 1 and 2. = [uF 25V~ € ook l ~l8_
inputs, both analog, low voltage Output A is the sig- : . of 1issn -1 OUTIA
(from a tape player and a radar detec- 5| output Bis a fiver  SCANNER SIG. ‘| | ) 1 /‘Ig/»'
tor or scanner), and one output ot reference, so you B e'ﬁfx =
(which would go to a headset). S e S r NS | e S "
One circuit would be open con- phones.or. a-transformer ) 5| LM350 > T OUT B
tinuously, unless the other was acti- S ea AR L TAPE SIG. l r‘/
vated, then the "switch" would allow olit heeding xicapaeitor.

input from the second source to
pass through.

Once the second signal stopped,
it would return to the original input.
Power would come from a 12-volt
DC source.

If your headphones |

are 8 ohms, a trans- (6 "|'-

v 02uF
former is recommend-
ed. The potentiometer,
R6, is adjusted so
switching occurs only

The DG419 ICis a single pole, When a scanner signal is

I=

o -~ INA14D

JuF |

gouble throw s».;vitch. 'I;jhe switch ;ffgce;\lfelt:.;: tgt(e: sga;zn:zr : |M3¢,-11],>»— 1

etween terminals 1 and 2 is nor- ignal i unda, 2] IM39: =

mally closed, passing the tape signal €6 and R9 are not > m A %L ==

to output A. When a scanner signal needed, connect R10 to 100K 10K o .

is received, the LM393 comparator the scanner signal. M-S

output goes high, charging C4. Russell Kincaid = f_,} }w‘um/“— 100110 ANSWER
A high level on pin 6 closes the Milford, NH o g S
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by Don L. Powrie

SB-
MICROCONTROLLERS
FOR THE MASSES

Microcontroller, Flash programmer, and high-speed USB-to-PC interface .. all in one tidy little package.

Introduction

sing a microcontroller to inter-

face an electronic device to a
PC typically requires the acquisition
and development of three things:
the microcontroller and its support

The RF Connection

C
i & | 213 North Frederick Ave.
{- Suite 11NV
+ | Gaithersburg, MD USA
*1 20877
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 9913/Flexi4XL/9096

UG-21B/9913.....$6.00 Pins Only ..... $1.50
UG-21D/9913.....84.00 Extra Gasket.... .75

Amphenol 83-1SP-1050 PL-259.......$0.90
UG-176/U Reducer RG-59/8X . .25 or 5/81.00
UG-175/U Reducer RG-58/58A .25 or 5/$1.00
Silver Teflon PL-259/Gold Pin ...................
ceveieiiinnnnns. 91,00 or 10/$9.00

MIL-Spec Coax Available (Teflon, PVC IlA)

New Product: Belden 9913F. 9913 with

High Density PE Foam dielectric, stranded

center cond. and Duobond Ill Jacket.............
ceereiieeenns B0t or $76.00/100f

Also New: 9092, RG8X with Type Il Jacket
Intro Price craneensernnesss $23.00/100

Call for Specials of the Month

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

8 Pin Mike Female ............. S— $2.50
8 Pin Mike Male Panel...... - 92.50
13 Pin DIN for Kenwood .... e 32.75
8 Pin DIN for lcom ............, .$1.00
8 Pin DIN for Kenwood.......................$1.50

Prices Do Not Include Shipping

Orders  BO0/783-2666
Info  301/840-5477
FAX  301/869-3680
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circuitry (target electronics), a com-
piler or assembler to create the
firmware for the microcontroller,
and a device programmer for
downloading the firmware into the
Flash (ROM) of the target micro-
controller.

Once you have obtained all of
these components and start devel-
oping the firmware for your proj-
ect, you can expect to spend a sig-
nificant amount of time on the
"download" process. This process
consists of removing the microcon-
troller from the target electronics
and erasing it either by bulk erasing
(Flash device) or placing it under an
ultraviolet light source for 10-20
minutes (EPROM device). Then the
device must be loaded into the
device programmer so that the lat-
est version of your firmware can be
downloaded.

Once the download has been
verified, the device must be
returned to the target electronics
so that you can continue develop-
ing the project. If the project is
complex and development time
lengthy, this download process may
need to be repeated dozens or
even hundreds of times.

Wouldn't it be nice if you didn't
have to remove the microcontroller
from the target electronics — there-
by risking hardware and ESD dam-
age — every time you wanted to
download new firmware?

This article will detail a design
that accomplishes just that. This
design contains a USB interface for
communicating with a host PC, a
target microcontroller, and an addi-
tional "download" microcontroller

USB
Interface ¢
‘ Download
—» | Microcontroller
— > PIC16F872
Isolation ¢ :
Switches
+ »| Target
Microcontroller
12.5 Volt L and I/O Buffers
DC-DC
Converter
v

Input/Output Connector

that does nothing but handle
firmware downloading. The down-
load is performed via a USB inter-
face that can also be used in your
project by the target microcon-
troller for communicating with the
host PC.

Free C Compiler

he Microchip PIC16F84A was

chosen as one of two target
processors for this project due to
the availability of a free, optimized
C compiler from Hi-Tech Software.
The free version is limited by the
inavailability of printf() support for
longs or floats, and only supports a
few devices such as the 16F84A.
Hi-Tech's standard PIC C compiler
must be used for larger processors
like the 16F877.

Various other companies offer

both C and Basic compilers that

work well with Microchip microcon-
trollers, and range in price from
under $100.00 to several thousand
dollars. To access a few of them,
follow the links shown below:

Hi-Tech Software LLC
http://www.htsoft.com/

Custom Computer Services, Inc.
http://www.ccsinfo.com/

MicroEngineering Labs, Inc.
http://microengineeringlabs.com/

Grich RC Incorporated
http://members.aol.com/
piccompile/

ByteCraft
http://www.bytecraft.com/

IAR
http://www.iar.com/
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B Knudsen Data
http://www.bknd.com/

Free Assembler

icrochip offers as a free down-

load their MPASM assembler.
MPASM is a full-featured universal
macro assembler that will produce
HEX files for any PIC microcon-
troller. This, of course, requires that
you know how to program in
assembly language.

While programs created in
assembly language are more com-
pact and — in some cases — exe-
cute faster, the learning curve can
be considerably longer than learn-
ing a high-level language such as C.
With careful coding, some C com-
pilers can approach the compact
size and execution speed of
firmware created with assembly
language.

Download Microcontroller

or this project, | utilized a
Microchip PIC16F872 for the

download microcontroller. The tar-
get microcontroller can be either a
16F84A or a 16F877. The schemat-
ic (Figure 1) details a design that
supports both microcontrollers.
Figure 2 illustrates my prototype of
the board that was used to develop
all of the software. This prototype
shows the 16F84A as a surface
mount device. The finished product
will have the target processors
socketed.

The download microcontroller
serves two purposes: the reset
function and the firmware down-
load process. When the reset but-
ton is pressed, the target micro will
be reset and held in the reset state
by the download processor for
approximately five seconds while
flashing the LED. During the five
seconds, if the host attempts to
communicate and initiate a down-
load, then the LED will stay on, and
the target microcontroller will
remain in the firmware download
mode until released. If the host
does not attempt to communicate
within five seconds, then the target
micro is released from reset and

Command Mapping

Load Configuration

Load Data for Program Memory
Read Data from Program Memory 4
Increment Address

Begin Erase Programming Cycle
Begin Programming Only Cycle
Load Data for Data Memory
Read Data from Data Memory
Bulk Erase Program Memory
Bulk Erase Data Memory

COMMAND MAPPING FOR PIC16F84A/PIC16F877

Table 1

(MSB ... LSB)
(000000) + data
(0000 10)+ data
(000100)+data
(000110)
(001000)
(011000)
(00001 1)+data
(000101)+data
(001001)
(001011)

16F84A
ROM
3FF
|FFF
2007
21000 EpproM

begins executing its firmware.
Target Microcontroller

hen the download microcon-

troller is activated by pressing
the reset button, it starts by taking
the MCLR line low (reset) on the
target micro. If a firmware down-
load is then initiated by the host,
port pins RB6 and RB7 on the tar-
get micro are held low, and 12-14
volts are applied to the MCLR line
with a fast enough rise time such
that the target micro does not
begin to increment the program
counter. If the rise time is too slow
and the program counter in the tar-
get microcontroller is able to incre-
ment by one, then the firmware
will not download into Flash loca-

The Standard for checking
Capacitors in-circuit

Good enough to be the
choice of Panasonic,
Pioneer, NBC, ABC, Ford,

Inexpensive enough to pay for itself in just
one day’s repairs. At $179, it’s affordable.

And with a 60 day trial period, satisfaction
guaranteed or money-back policy, the only
thing you can lose is all the time you’re
currently spending on trying to repair all
those dogs you’ve given up on.

CapAnalyzer 88A

Available at your distributor, or call 561-487-6103
Electronic Design Specialists

JVC, NASA and thousands part trying to guess at
of independent service where the short is?
technicians. $179 8

Locate shorted or leaky
components or conditions
to the exact spot in-circuit

Still cutting up the pcb,
and unsoldering every

Your DVM shows the same shorted reading all
along the pcb trace. LeakSeeker 82B has the
resolution to find the defective component.
Touch pads along the trace, and LeakSeeker
beeps highest in pitch at the defect’s pad. Now
you can locate a shorted part only a quarter of
an inch away from a good part. Short can be
from 0 to 150 ohms

LeakSeeker 82B

www.eds-inc.com
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Circle #99 on the Reader Service Card.

16F877
ROM
0 S
2000
2007
2100
EEPROM

tion zero and the microcontroller
will not run correctly.

Once the MCLR line reaches 12
volts, all port pins on the target
micro are configured as inputs
(high impedance), the program
counter is pointing to address zero,
and the device is ready for
firmware download. The download
micro communicates with the tar-
get micro over a serial interface
using only a clock and a bidirec-
tional data line. The command set
in Table 1 is all that is required to
read and write the Flash memory in
the target microcontroller. Each
command is a six-bit command,
and is written to the target by tog-
gling the clock line six times while
writing the command LSB first in
the data line.

Data is written and read 16
bits at a time in the format of
SDDDDDDDDDDDDDDS, where the
"S" character represents the start
and stop bits and "D" is the data.
For timing requirements, refer to
the Microchip application note EEP-
ROM Memory Programming
Specification (DS39025E).

To write HEX program data to
the Flash memory, the Load Data
for Program Memory command is
issued followed by 14 bits of data
and then the Begin Programming
command. After a 10-millisecond
pause, the Increment Address com-
mand is called, and the process is
repeated until done. Locations in
the microcontroller's memory that
are not written are left in the all 1's
(Ox3FFF) state.

To write configuration data to
the configuration register, the Load
Configuration command is issued.
This command sets the program
counter to address 0x2000. Since
the configuration register resides at
address 0x2007, the Increment
Address command must be called
seven times.



Finally, the Load Data for
Program Memory and Begin
Programming commands can be
called. Ten milliseconds later, the
data is stored and is ready for use.

Memory Map

he internal EEPROM memory

resides at address 0x2100 and
can also be programmed at down-
load time. EEPROM data is only
eight bits wide, but writing the
data still requires that 16 bits be
clocked in even though only the
least significant eight bits are actu-
ally stored.

Once in Load Configuration
mode, the program counter will
wrap around to 0x2000 if incre-
mented continuously. The only way
to get the program counter back to
address zero is to reset the device.
After a reset, the program counter
will wrap back to zero once it
reaches Ox1FFF.

HEX File Format

Each line of an Intel HEX data file
is structured as follows:

:nnaaaattd-
ddddddddddddddddddddddddddd
dd...cc

"" indicates the start of a data
record, nn" indicates the number
of bytes in the record, "aaaa" is the
load address of the record, "tt" is
the record type, "d" is the actual
data, and "cc" is the checksum. All
values are in ASCII/HEX. The check-
sum is calculated by performing
eight-bit additions of every byte
between nn and the end of data.
The two's complement is then
taken of this sum to get the check-

11 I.ln.au 11.2%

- — e w

) J
4 - 4
Y.
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for download.

The DLL version of FTDI's driv-
ers has an "OpenEx" function that
allows multiple DLP-IOx devices to
be connected to the same PCin a
well-organized manner. This func-
tion will open the named device
and return a handle that will be
used for subsequent accesses. The
device name can be its serial num-
ber or a device description; both
are text strings that are pro-
grammed into an EEPROM that is
directly connected to the
FT8U245AM. The above-mentioned

Windows download software has a
search function that can quickly
locate and present a list of all FTDI
devices connected to the PC such
that a specific target can be select-
ed for firmware download. A third
method — open by device number
— can be used for new boards that
have not had a serial number or
description string written to the
non-volatile RAM.

Download options include
enabling or disabling the Watchdog
Timer, Power-up Timer, Brown-out
Reset, In Circuit Debugger (see Al

Williams article in this issue on
page 65), and Code Protection
modes. (Refer to the datasheet for
each device for a full description of
each download option.) If a PIC
Flash device is code-protected, the
read function will return all 1's for
the data read, and a standard bulk
erase will not work correctly. The
only way to erase a device that was
previously programmed with code
protection turned on is by issuing
commands 1 and 7 while in Load
Configuration mode. The download
application mentioned above will

""’!’ @ “"-""'Y TN |

P ey

sum.

The HEX file stores the actual
firmware that is to be written into
the Flash of the target microcon-
troller. A HEX file can also contain
configuration data and EEPROM
data. The Flash programming sys-
tem is responsible for setting the
program counter in the target
microcontroller for the appropriate
location in memory that should be
written.

va Corporation

165U EQUIpIICHILLLORTECLION

Test Enuipment Connection is looking to purchase your excess or underutilized
electronic test and measurement equipment. We buy the largest variety of
electronic test equipment in the industry.

Windows Download
Software

32-bit Windows application

(Figure 3) that performs the
download process with the 16F872
can be downloaded for free from
my website (dipdesign.com) and
supports both the 16F84A and
16F877 microcontrollers. The appli-
cation uses the DLL version of FTDI
device drivers that are also available

CALL: 800.615.8378

www.TeStE[Illinmﬂmcﬂ““emiﬂn.cnm
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#include <pich>

#define MUXA RAO
#define MUXB RA1
#define MUXG2A RA2
#define TXE RA3
#define RXF RA4
#define LED RBO

void long_delay(unsigned char x);//function prototype

R e A R e R R A R R R R R AR R RS R S

void main()

unsigned char dtime;

//set port A inputs/outputs
//1=input O=output

TRISA4 = 1; //RXF

TRISA3 = 1; //TXE

TRISA2 = 0; //MUXG2A
TRISA1 = 0; //MUXA
TRISAO = 0; //MUXB

PORTE = 0xff;//Port B all high

TRISB = Oxfe;//d0-output, the rest inputs

MUXB = 1; //correct decode state for DOUT

MUXA = 0;
MUXG2A = 1; //data latch

dtime=200; //initial setting for the LED flash rate

while(1)//continuous loop

i[f(!RXF)// if USB chip reports a byte was received then read

perform both a standard bulk erase
and a code-protected bulk erase
when the Erase function is select-
ed. This allows the target processor
to be code-protected such that the
firmware cannot be read, but will
still allow for future downloads to
Qccur.

A firmware version string of 16
characters (maximum) can be writ-
ten to the EEPROM memory in the
download microcontroller. This
string is read automatically every
time the download process is initi-
ated, and can be written any time

the download application is run-
ning and connected to the target.
EEPROM memory in the download
microcontroller was used for stor-
age of the version string instead of
the target microcontroller's EEP-
ROM so that all of the EEPROM
memory in the target would remain
available for project use.

USB Interface

he USB interface is implemented
with FTDI's FTBU245AM (see the
June 2001 issue of Nuts & Volts for

MUXB = 0; //correct decode state for USB Read

MUXA = 0;

TRISB =0xff;//Port B set to input

MUXG2A = 0;//enable read

//read USB data without any error detection (crc, etc...)
dtime = PORTB;//dtime=0 will cause watchdog timer to

reset the device

MUXG2A = 1;

TRISB = Oxfe;//d0-output, the rest inputs
MUXB = 1; //decode state for DOUT

MUXA = 0;

]
LED=0;//LED on

MUXG2A = 0;//latch data

MUXG2A = 1;
long_delay(dtime);

LED=1;//LED off
MUXG2A = 0;
MUXG2A = 1,
long_delay(dtime);

KT AR LA RAX TR A AT A AR A AR E AN A AR A AR A AR AR A AN A TR A AT A Ak hddh

void long_delay(unsigned char x)
inte;

while(x-)

Example
Source Code

for(e=0; e<330; e++)//1mS
CLRWDT();

eight-bit data bus and four hand-
shaking lines. The USB interface
also connects to the download
microcontroller via the eight-bit

munication.

microcontroller to communicate
with the host PC. The actual USB

the target microcontroller. In the

more information), which connects
to the target microcontroller via its

data bus, although only four bits of
the bus are actually used for com-

After firmware download, the
USB port can be used by the target

data rate is limited by the speed of

8112 $399.95 0- 60V, (134, RI08(R109) $549.95(5699,95)
060V, 0- IALEA) low ripple, two independent tracking
B102(B103) $399.95(54589.95) inple owlets. 0-30VA-3AI5A)

1 PS-303(PS-305) $159.00(5219.95) 0-30V,
P 0-3A(5A), shon cieut/overload protection

| i 'E PS-303D(PS-305D) $314.95(5399.95) 30\
T IIASA)ual tracking: 8110 $289.95 GOV/3A

@N\nﬁ-\w _S:t;f (E:‘gm})mw:{ (in?mr'ah'm:

One Year Warranty. 15 Days Money Back Guarantee,
School Purchase Order, Money Order, Bids accepted
3121-A Glen Royal Road, Raleigh, NC 27617

consl current

Digital Multimeters

DMM-1220 544.95 3 172 digits ADDC 10 mnges
with 10A fuse protection: diode. hFE, continuity
data hold. batrery test, resistance, frequency

test leads and holster included.

DMM-123 §54.95 DMM-1220 features

visit WWW.SU lleqlllpCO.Com For More Product Information |
AE/MASTER/VISA/DISCOVER Acceped. Order Please Call: 1-800-870-1955
Email: sec@sunequipco.com 24-Hr-Fax: 1-919-870-5720
Salse Representatives, Distributors, OEM Welcome

LCR Meters

LCR-01131 §209.95 9999 counts LCR Display
Auto Power off: Relative Mode; Self Calibration
Dyramic Recording (Mux/Min/Avg) 0.7% basic
accurmey: Test Freg, 1KHz/120Hz Inductance:

I mH-10000H: Capagitance: [0MpF-10mk:

x2, fixed SV/3A. independent tracking of
voltage( CC/CV), Sluve/Master, Serial/Parallel connection.
PS-16105(8107) $289.00(5399.95) (-16V(0-30V), 0~10A
PS-2243(2245) S139.00(5159.00) 0-12V{0-24V), 0-3A(0-5A)
8200(8201) $179.95 ($239.95) 0-30Vidigital meter) 0-3A(D-5A)
B8210(8211) S119.95(5259.95) both digitul meters, 0-30V. 3A(5A)
§202(8203) 5499.95(3549.95) digual display, tiple outpurs, dual
0-30V, 0-3A(0- SA & a fix

| DM-4061 51

Modululion= 2KHz Sinewave, Crystal Oscillator 1-15MHz,
Wave absomption meter; 9VDC battery - m —

Signal Generators i}

SG-4160B $119.95 100K Hz~150MHz ":‘;g

]
upto 450MHz on 3rd harmonics: 6 mnges T Slmie o ]

RF output; 100m Vrms to 35MHe: Audio Output 1KHz, 1 Vs
Modulation: Int.: | KHz Ext, : 50Hz-20KHz AM

SG-4162AD 5224.95 with Frequency Counter | Hz-150M 1T,
6 digits for internal & external signals, Spec.see SG-4 1608

Soldering Iron Tools
SS-31010 $57.95 48W, 300-840°F

" AS-31020 $69.95 48W, 300-790°F
A55-31030C $99.95 48W,320-900°F(Cernm
SP-25120K 579.95 30~125W [ Portable Butane Powered)
SP-25100K 569.95 30-100W (Portable Butane Powered )

Function Generator

ed SV/3A: indepedent tcking (CCAV) 3 opvee Sine/Squany
Grid Dip Meter

2 transistors & one diode.

|_All stses of replacement sips avallable, please refer fo our website. | OM1z-1250MH2(10MHz-2500MHz); Accuracy: Ippm+1d

Capacitance. withoul hattery test. Resistance: 10 Ohm-- 10MOhm.
DMM-1240 $64.95 DMM-1220 leatures + capacitance. logie 1est LCR-01130 $134.95 2000 counts; 0.5% Basic
DMM-1250 $84.95 DMM-1240 leatures + tempetature 1, K-type Accuracy. Inductance: 200uH-200H: Resistances

snsor probe included. ) 20 Ohm - 20M Ohm: Capacitance: 200pF-2000 4§
DMM-15810 S14.95 Mini size, DCVIACV/DCA/Ohmcontinuity’ ISP T L LI Al DO M-01128 S114.95 1% Basic Accu
transistor/diodetest; test leads included: 100x50x2 "_““‘ 60 g Auto Power OfT. Toletance Mode. Autoranging. S00pF ~ 50mF

9 Dual Trace Oscilloscopes -ﬁ
\
==

FG-2100A 5169.95 0.2Hz-2MHz in
ngle/Puls
Ramp: Output: 5SmVp-p - 20Vp-p. §
1% distortion; FOF: 0-10V control freq,

20M H: 05-9820 598,95, OS-9820FG
L $499.95 + Function Generator, 05-9822 $389,95 ‘-Ikl.n)l:d .‘m-ccp
25MHz O5-12250 $§319.95. 05-22151 542995 +Delayed Sweep
085-22257 §519.95 +Delayed sweep +DMM

counter display; TTL & CMOS outputs, 30ppme+| count accuracy 40M Hz OS-22400 5469.95. 05-22405 $559.95 +Delayed Sweep
FG-2020B $159.00 0.5Hz -~ 500KHz; Sine/Square/Triangle. ~ SOMHz O5-9853 §769.95 +Delayed Sweep

(FG)2103 $329.95 Digital sweep generator, 0.5Hz-5MHzin7  60MHr OS-22600 $679.95, 05-22605 $T15.95 +Delayed Sweep
ranges; Operating Mode: AM/Gated Burst/ VCG; 05-22608 05-22608 $845.00 05-22605+Cursor Readout
Frequency counter: int. 0.5 Hz ~ 5 MHz Ext. S Hz ~ 10 MHz.  00a1217 0S-221000 $849.95, 05-221005 $ 879 <Delayed Sweep
EG-206 $519.95 24z~ GMHz Avsimor 0204 098, 0S-98103 $1250.00 +Cursor Readaut +10 sets Memory +SMD Teclh

Sine/SquareTriangle/Ramp TTL/Pulse'DC waveforms: s oo Avko tanms
e il IC Programmers/Testers

Freq. Accuracy: 0.01%; Distortion: <1 %; Risc Time: 25ns
FG-9813 $769.95 Range 2Hz ~ 13MHz Spec. refer 1o FG-9806 L | DIC-17001 $209.95 Digital IC Tester (1424 Pins)
vt | LIC-17002 $579.95 Linear IC Tester (8~16 Pins)

— Freq. Counters
EDP-17003 5249.95 EPROM Programmer

FC-5250C §119.95 10Hz-220 MHz
B (HF)10Hz-20MHz, (VHF) 10MHz~
R SR 200MHz; Gate Time: 0. 1& 1 see .
Max. [nput: 10 Vp-p: Inpua Sensitivity: 35mV 10Hz-200MHz TOOl Klts
7-digit LED display; Input Imped.: HE(VHF): IMOhm{ 50 Ohm) TKC—5 $29.95 45-pe Computer Tool Kit.
FOC-5270 $149.95 10Hz ~ 1.2GHz, 8-digit LED display TKE-29 §12.95 29-pe Electronic Tool Kit —
FC-5700 5329.95 10Hz~ 1.3GHz. 10-digit LCD display i 4 g -
FC-03120(FC-03250) S 169.95 (S189.95) Portable 02511y [’II\I’-OI'A _5".95. G-pe Pliers Set: |..0n|.,.."L-I1I.

Needle, Flat, Diagnal Nose. and End Cutting.

1000:1,
1.5-250MHz 6 bands pee 7500 A1) $229.95 gencrates signals same as FG-2100; 4-digit

ERE-17121A §119.95 EPROM Eraser
Pk ARE
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case of a PIC microcontroller run-
ning at 20MHz, you can expect
maximum data rates of approxi-
mately two megabits per second.

The most noteworthy aspect of
the USB interface is the fact that
no Windows driver need be devel-
oped. The latest version of the driv-
ers can be downloaded from either
FTDI or DLP Design.

Two versions of the driver are
available from FTDI: Virtual COM
Port (VCP) and DLL. Since the
firmware download program uses
the DLL version of the drivers, if
your project uses the VCP version
of the drivers, then you will have to
uninstall the VCP version of the
drivers and reinstall the DLL ver-
sion. (This process is quite simple,
and only takes a few seconds to
perform.)

The VCP drivers are the easier
of the two to use. Your application
software running on the host PC
simply has to open, read from, and
write to the standard RS-232 ports.
The VCP drivers intercept the serial
data, reroute it to the Windows
scheduler, and then send it out the
USB port to the target electronics.
The DLL version of the drivers
requires the application to open
and read the DLL at runtime.
Example code for several program-
ming languages (Visual C++, Visual
Basic, etc.) that illustrate the use of
both driver types can be down-
loaded from either ftdichip.com or
dlpdesign.com.

Inputs and Outputs

0 s stated earlier, the design pre-
sented here contains two dif-



ferent target processors. The first
processor chosen was the 16F84A
because of the availability of a free
C compiler from Hi-Tech.

The 16F84A will hold 1K of
ROM, 68 bytes of eight-bit RAM,
and 64 bytes of eight-bit EEPROM.
The second was the 16F877,
which was the largest 14-bit Flash
device available from Microchip

when this project was under devel-

opment. The 16F877 will hold 8K
of ROM, 368 bytes of eight-bit
RAM, and 256 bytes of eight-bit
EEPROM.

The DLP-IO16 uses the 16F84A
and provides eight buffered digital
inputs and eight latched digital
outputs. The DLP-I016 is limited in
the number of inputs and outputs
available to the target electronics
primarily due to the 12 port pins
that are required to connect to the
USB interface.

The DLP-1026 provides eight
latched digital outputs and 18 bi-
directional, general-purpose digital
I/O lines, eight of which can be
configured as 10-bit analog-to-digi-
tal converter inputs for measuring
voltages in the range of 0-5 volts.
Adding an external resistor voltage
divider can extend the voltage
input range. These boards can be
purchased from dlpdesign.com in
either configuration,

Theory of Operation

he schematic for this project

shows a 40-pin connector at
JP3. The DLP-IO16 only uses the
first 26 pins, while the DLP-1026
uses all 40 pins. Both boards are
shipped without a header installed
since connection to your project
can be made in a number of ways.

As mentioned earlier, the tar-
get microcontroller enters Flash
program mode when its MCLR line
is driven to 12 volts. The 12 volts
are generated by U9 which is a
Linear Tech LT1615 switching regu-
lator. U9 takes five volts from the
USB interface, and outputs approxi-
mately 12.5 volts when the VPPSW
input is high.

The output voltage is set by
resistors R20 and R23. The output
of the regulator will generate
whatever voltage is necessary to
maintain 1.23 volts at the feedback
pin (pin 3).

U8 is a dual MOSFET switch
configured to isolate the target
electronic's power and ground
from the USB interface when the
host PC enters standby mode. If
the target electronics are self-pow-
ered, then a jumper (JP4) can be
removed. If using USB port power,
be careful not exceed a total of
500 milliamps for both the DLP-IOx

board and your target electronics.

Both the DLP-1016 and DLP-
1026 have an LED and a momen-
tary contact switch that can be
used for firmware debug or with
the target electronics. Example
code included here shows how to
use the LED.

Since both the download and
target microcontrollers need to
access the USB interface, a pair of
AND gates was added to handle
the read and write functions.
During the firmware download
process, the target microcontroller
is disabled, and its outputs to the
AND gates are left high.

This allows the download
microcontroller to perform both
the USB read and write functions.
When the target microcontroller is
running, the download microcon-
troller leaves its USB read and write
outputs high so that the target
micro can have access to the USB
port.

A 74HC138 3-8 decoder was
added to expand the input/output
capability of the DLP-I016. The
74HC138 allows the selection of
USB read, USB write, digital data
out, and digital data in. An exam-
ple of how to access the decoder is
shown here.

Example C Source Code

sing the free C compiler from

Hi-Tech, the C source code will
produce a HEX file that will run on
the DLP-I016. All the code does is
toggle the LED at a rate that is
received from the host PC via USB.
Visual C++ source code for the
Windows software that accompa-
nies the example shown here can
be downloaded from my website
(dipdesign.com).

ﬁb&"ﬂ’
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Conclusion

he firmware for your next proj-

ect can be developed using
either the DLP-IO16 or DLP-I026,
and then a finished product can be
designed which excludes the down-
load microcontroller as a cost-sav-
ing measure.

Many companies sell device
programmers that will take a HEX
file and write it to the Flash of a
microcontroller. To my knowledge,
no one offers a USB-based pro-
grammer simply because the speed
of USB is not required. A minimum
10-millisecond delay must follow

every write to Flash memory. Given
this restriction, there is no advan-
tage to designing a high-speed pro-
grammer.

However, when the USB port
remains available to the target
microcontroller for host communi-
cations after firmware download —
as is the case in the design present-
ed here — then there is ample rea-
son to include USB in the design.

Developing quality firmware
can be challenging regardless of
your level of experience. Why not
simplify the process by including a
device programmer in the target
electronics? NV

Stepper Motor Book

Easy Step'n
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$34.95
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+Test equipment and data logger experimenits
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In this column, I 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.

You can reach me at:
TJBYERS@aol.com
or by snail mail at
Nuts & Volts Magazine,
430 Princeland Ct.,
Corona, CA 92879.

What's Up:
New devices and shrink-
ing footprints require
novel identification tech-
niques. So do evolving
schematic symbols. Both
are defined, explained,
and exampled. How to
control speaker volume
at the speaker level. A
simpler VCO? Plus a lot
of reader feedback on
previous Q & A topics —
check out the S-Video.
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Today's Shocking Reality

- | have an odd requirement — actually two of

'them. | need to make two different "shocker"
devices. Let me explain. | frequent an area outside of
the US that has a high crime rate. Two types of crimi-
nals are common.

I. Pickpockets that operate by stealth. The shocker
| need for this crime should not cause harm nor cause
immense pain. It just needs to be noticeable enough to
cause a "jerk" reaction so | will know when someone is
trying to pick my pocket. | already know how to build
the contact assembly within my pocket, | just need to
know the best way to build the shocker circuit. A shock
| received at work leads me to believe that 1,000 Hz is
a good frequency for this because it seemed more like
a burn or cut than a shock.

2. Muggers who do not use guns or knives, usually
running in packs of two or three assailants, and often in
broad daylight. The biggest guy grabs you from behind
with a police choke hold, while the second rifles
through your pockets. Sometimes, a third guy grapples
your ankles. Often you pass out from lack of oxygen. In
this instance, I'd rather startle or stun rather than anger
my attackers. | have considered a loud alarm and an
exploding dye-pack, but | don't know where to buy
such. In both cases, | don't want the security device to
backfire on me lest | forget about them.

G. Frank Humiston
via Internet

- These are trying times, and I've had several

requests for stun guns and the like for self-protec-
tion. It's also for this reason that I'd rather not describe
how to build these devices, because | can't guarantee
they will perform as advertised, but instead list compa-
nies who sell commercial units made specifically for the
task. Here's a short list of suppliers along with a couple
of informative articles.

American Science & Surplus
847-982-0870; www.sciplus.com/category.cfm?
subsection=17&category=168

Security Products Super Store
800-981-9456; www.securityplanet.com

Security Plus
863-635-4544; www.secure-u.com

Security World International
877-981-4046; www.securityworld.com/library/college
Isecuritydevices.html

A Guide to Personal Security Devices
http://nsi.org/Tips/devices.htm

Personal Security
by Robert Haru Fisher
www.frommers.com/tips/health/health32.html

vCo

. | am trying to build a circuit that uses aVCO
' (voltage-controlled oscillator), in particular the
LM

566. However, this IC is classified as obsolete by
Texas Instruments, and they don't have an alternate
part. | have searched for similar VCOs from other man-
ufacturers, but can't find a suitable replacement. What
could | use?

Al W.
via Internet

. | don't know your frequency requirements, the

LM566 goes to | MHz, so I'll give you two
options. For square and triangular waveforms — as well
as sine — the ICLB038 will work as aVCO for frequen-
cies up to 300 kHz (although I've heard of selected
devices reaching | MHz). For frequencies up to |8
MHz, there is the 74HCT4046A, which consists of a
VCO and a PLL (phase-locked loop); use only the VCO
function, as shown below.

+5W

it C1
003

16 Sl—“T?

74HC4046A |4 T

(=]

FREQ $to

| F B pz
= R1 ¢ R2
10Kk< 330k

If you're looking for something really simple and
can live with a pulse instead of a squarewave, this 555
circuit will function as aVCO.

+5V
o

555 |3_ |

f=500Hz to 3kHz

Too Hot To Handle

. I'm having a problem with an electronic control
Q module in a 1987 car.The problem is that mod-
ule was mounted in the top center of the dash —
upside-down. Over time, the potting material has leaked
down through the heater controls into my car and
ICOM dual-band radios. | would like to save the radios,
but the several cleaning solutions | tried have no effect.
Do you know how to dissolve or get this potting out of
the radios without destroying them?
WA4Y0G
via Internet

. My guess is that heat from the car's heating fan

melted the potting compound and caused it to
ooze. Which means you should be able to remove it
with heat. Do you know how to remove candle wax
from a rug? It's done by placing a kitchen towel over
the spill and placing a hot iron on the towel. The towel
is more absorbent than the rug, hence the candle wax
is transferred from the rug to the towel.You should be
able to use the same method on your radios using a
hair dryer with an absorbent material to sop up the
molten potting compound. | suspect folded layers of
cheesecloth (available at most markets in the baking
section) would be your best mopping material. Of
course, it will take several applications of heat to get it
all up because the "rag" fills up quickly.

L-Pad Volume Leveler

. | have a Teac AG-V8520 receiver with an
Q annoying problem.The problem is that the cen-
ter speaker is more efficient than the other speakers
and is so loud that it swamps out the sounds from the
rest. The receiver has an adjustment for center channel



Electronics Q@ & A

volume, but it is limited to £10% and | need about -20% to balance things out.
Would placing an eight-ohm resistor in series with the speaker leads cure the
problem?
Grumpy, the Third Dwarf
(Dave Johnson)
via Internet

. It would reduce the volume, but it would also change the impedance

load on the amplifier's output.What | suggest is an L-pad (Loss Pad).
While less efficient than a preamplifier volume control, an L-pad can be used
to decrease the output level of a driver — like the center speaker output of
your receiver — by inserting a resistance in the output line while maintaining
a constant output impedance.An L-pad works just like a volume control at the
speaker level, and is often used in a multiple driver system where the trans-
ducers don't have the same sensitivity. An L-pad is simply two resistors — one
in series (Rl) and one in parallel (R2) — placed between the output of the
receiver and the speaker.

As you can see, the
math is rather
involved, so for your
convenience, I've cal-
culated the values for
up to 20 dB of attenu-
ation. These values are
calculated for an out-
put of 100 watts,
which is reflected in
the listed wattage val-
ues of Rl and R2. For

smaller amplifiers, the

2= Tetal Driver Ipedarce in Ohuns 1- 1078 !
A =Requind Ateuationin -4 - wattage can be adjust-
R+2 ed downward propor-
tionally.
Insertion 4 ohms 8 ohms Woattage
Loss RI  R2 RI R2 RI R2
| dB 044 328 087 656 1.3wW 100w
2dB 0.82 15.5 .65 309 5W 95W
3dB .17 970 234 19.4 W 89W
4 dB 148 684 295 13.7 I8sW 82w
5dB .75 5.4 350 103  25W  75W
6 dB 200 402 399 804 3BW 6TW
7 dB 2.21 323 443 6.46  40W  60W
8 dB 241 265 482 529 48W  52W
9 dB 258 220 516 440 54W  46W
10 dB 2.74 1.85 547 370 60W  40W
Il dB 2.87 1.57 575 3.14 65W 35W
12 dB 3.00 1.34 599 268 70W 30W
13 dB 3.1 1.15 6.21 231 73w 27W
14 dB 3.20 100 640 1.99 76W  24W
15 dB 329 087  6.58 .73 80W 2IW
16 dB 337 075 6.73 1.51 82w 18w
17 dB 344 066 687 .32 84W  |6W
18 dB 350 058 699 .15  86W  l4W
19 dB 355 051 7.10 1.01 88w  I3W
20 dB 360 044 720 089 8W |IW

L-Pad Location

. | am having a strange problem with a 70-volt speaker installation. The
o system includes three separate speakers runs. Two of the runs end with
one speaker and one L-pad each.The last run has three separate speaker con-
trolled by one L-pad.The problem is that if the amp is turned up past half-vol-
ume, it goes into the protect mode and shuts down.The amplifier can deliver
200 watts and each of the speakers are tapped at half or one watt. Any ideas
as to why the system is shutting down?
Dan
via Internet

A . Yep, you have the L-pad on the wrong side of the 70-volt speaker
=W transformer. The clue was when you mentioned three remote speakers
controlled by one L-pad. No can do! Each speaker must have its own L-pad, as

shown below.
Hﬁ‘*‘a " =
4%, TOVLINE E
F 3\
i-‘l "

L-Pad

L-Pad
70V LINE E]
- ! 2 . L-Pad
" E::l-ﬂyz" 70V LINE EH‘E“E:@:D
F
WRONG CORRECT ||

If you wish to control multiple speakers with a single L-pad, either wire
the speakers in series or in parallel, and treat them as a single speaker across
the L-pad.

IC Temperature Specs Defined

. I've always been curious about the difference in IC temperature rat-

e ings.What is the difference between commercial and military tempera-
ture rating? Is there a way to tell what temp rating an IC is by its part num-
ber?

Jim Hamilton
via Internet

. Actually, there are three popular temperature ranges used to grade
£~ |Cs: commercial, industrial, and military. And yes, you can tell the temper-
ature range by the part's number. In fact, it's the only way you can order them
from the manufacturer — by package style and guaranteed temperature oper-
ating range. Let's start a chart and let me describe the entries as | expand on
their meaning.

Temp. Range Spec. Examples
555 LS7404] AD7824 [LM324[LT1111 [ LTC1503
0OC — +70C  |Commercial |LM/NESS55 |L57404 |JAD7824K.L |LM324 [LT1111C |LTC1503C
-40C — +85C | Industrial |SAS55 AD78248.C LTC1503I
-40C — +105C | Industrial LmM224 [LT11111
-55C — +125C | Military |ICM7555M |LS5404 |AD7824TV |LM124 [LT1111M|LTC1503M
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The commercial temp range is used indoors, typically in electronic appli-
ances, like radios and TVs.They can operate over a temperature range from
freezing (32°F) to steamy hot (158°F). Industrial comes in two strengths, both
of which have a much lower operating temperature — all the way down to
near Arctic conditions (-40°F). One upper range extends to 185°F which is
adequate for field test equipment and outside surveillance cameras; the other
extreme extends to 221°F and is used for automotive applications where
temperatures often exceed the boiling point of water. Military is, well military.
These devices must withstand conditions which range from the peak of Mt.
Everest to the slopes of Mt. Oyama.

Transistors, Too!

multi-leaded devices that are sometimes shown in schematic form only?
pecifically MOSFETS, transistors, and any other specific devices. Me and my
colleages see that the |ICs are numbered, however, not all of us have resources
for physical layouts that distinguish gates, drains, sources, etc. Maybe a separate
page or a space could be dedicated to the devices depicted in the answer
responses, it would be oh-so helpful!

q - Could you or somecne on staff provide a physical picture of the
S

J. M. Drawes
Ft. Wayne, IN

A . If it's transistor symbols you're looking for, here they are.All the com-
ponent charts in the column, including the chart below, can be found on
our web site (www.nutsvolts.com) under the name SYMBOLS.ZIP

BIPOLAR
INSULATED
BJT GATEBIT COMMUTER
Cc C Cc A
NPN PNP NIGBT
T o S |
E E E K
DARLINGTON
¢ © c A2
B @ NEN p @ PNP B@?IGBT ‘# FRIAG
G
E E E Al
FIELD EFFECT
JFET METAL SEMICONDUCTOR FET
D D D D
G @NE‘E"I‘ G @PJ‘FET G @NMESFE:T G @pmzsrsr
5 s ) s
DEPLETION ENHANCED
D D D D
NMOS PMOS NMOS PMOS
G G G G
s s s S
LEGEND
C = COLLECTOR D = DRAIN N = NEGATIVE
B =BASE G =GATE P = POSITIVE
E=EMITTER S = SOURCE
K=CATHODE

To find out more information on international symbol notation, check out
Ray Marston's article "Electronic Circuit Symbols and Notation" at
www.nutsvolts.com/PDF_Files/circuit.pdf.

Stack 'Em High

- In your Sept. 2001 reply to Ryan Weiss ("Newbie Needs Power") you
said: 60 volts at |.5 amps if you stack them. Stacking means what? Two
identical circuits with the +V, -V, and COM outputs tied together!
Ken and Anne Schultis
via Internet

. Yeah, that statement by itself was a bit

unclear. When you stack two |.5-volt bat- +V :]—|
teries, one atop the other, their voltage is dou- BIPOLAR v
bled, but the current remains the same. This is POWER COM :l—‘ 2/
what happens in a flashlight. When you place one | gyppLy ]
battery across another, the voltage remains the _IJV
same, but the current is increased, as is what v

happens when you jumper a car battery. Stacking
means you put the two power sources in series; tied together like you explain
is placing them in parallel. So if you measure the voltage across the +V and -V
outputs of a bipolar power supply, you get 2x volts.

Keep Your Kool

. Saw your "Newbie Needs Power" circuit on page 20 of the Sept.
2001 issue.Tell me what's going to happen to the LM317 or LM337
when Newbie sets the output voltage to 5 volts and then puts a 5-ohm resis-
tor across the output, expecting one amp to flow through the resistor? Note
that the regulator must drop at least 25 volts and will thus be dissipating at
least 25 watts. The result? Phfffft!
Myron A. Calhoun
Visiting Professor of Computer Science, Graceland Univ.

- The result? The LM's heatsink will generate as much heat as a 25-watt

light bulb — which is easily removed with proper ventilation. Moreover,
the LM series of voltage regulators are thermally protected. If the junction
temperature reaches critical mass, the chip shuts down.

Capacitor And Resistor Codes Demystified

- Sorry to bother you again, but | have a second question. I've recently
been building different circuits and some call for a .022uF or some such
capacitor. | know these are the small ceramic ones, but how do you decode
the numbers on these small caps to something meaningful? Does 102 mean
1000pF?
Jim Hamilton
via Internet

. Yes. The last number represents the number of zero following the

stamped value. For example, 102 means 10 pF followed by two zeros, or
1000pF — or .00 | uF. | know this is confusing, so here is a table that might
make it clearer. Might be handy to copy this table and post it on your wall for
reference. The chart is for |0x disc caps only. If the cap is labeled 121, it
means 120 pF.

COMMUNICATIONS SYSTEMS
LABORATORIES

HOLIDAY LIGHT DISPLAY KITS

8 PORT VIDEO SURVEILLANCE SWITCH
MULTI-MEDIA AUDIO/VIDEO MATRIX SWITCH
VIDEO DISTRIBUTION AMPLIFIERS

HDTV INFORMATION REPORT
ADJUSTABLE BENCH POWER SUPPLY KIT

L

e AUDIO DISTRIBUTION AMPLIFIERS

L]
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Packs & Charger for YAESU FT-50R / 40R / 10R: For ICOM [C-2SAT / W2A / 35AT / 4SAT elc:
FNB-40xh simmt 7.2v 650mah  $41.95 BP-83 pack 7.2v__ 600mAh $23.95

FNB-47xh ramy 7.2v 1800mAh $49.95 For ICOM 02AT etc & Radio Shack HTx-202 / 404:
FNB-41xh jswnimy  9.6v_1000mAh  $49.95 BP-8h pack 8.4v 1400mAh $32.95
For YAESU FT-51R/41R/ 11R: BP-202S pack irx-209y 7.2v 1400mAh  §29.95
FNB-38 pack (5w, 8.6v__ 700mAh $39.95 For KENWOQD TH-79A /424 / 22A;

For YAESU FT-530/416 /816 / 76 / 26: PB-32xh pack ratar) 6.0v 1000mAh $29.95
FNB-26 pack trams) 7.2v 1500mAh $32.95 PB-34xh pack swramr) 9.6v__1000mAh  $39.95

FNB-27s swranay 12.0v__1000mAh §45.95
For YAESU FT-411/470/73/33723:
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FBA-10 6-Cell AA case $14.95 PB-6X tunet wi n_7.2v_1200mAh $34.95
Packs for ALINCO DJ-580/ 582 / 180 radios: Mail, phone, & Fax orders welcome! Pay with
EBP-20ns pack 7.2v 1500mAh $29.95 Maslercard / VISA / DISCOVER / American Express
EBP-22nh gk (5w)  12.0v 1000mAh $36.95 | a)) 608-831-3443 / Fax 608-831-1082
EDH-11 6-Cell AA case $14.95 . : = ]

ForICOM IC-Z1A/ T22-42A / W31- 324/ TTA: Mr. NiCd - E. 1. Yost & Company
BP-180xh o taey 7.2v 1000mAh  $39.95 2211-D Parview Road, Middlelon, Wi 53562
BP-173 pack (5w) 9.6V 700man_$49.95 | CALL OR WRITE FOR OUR FREE CATALOGI
For ICOM IC-W21A / 2GXAT / V21AT 8lack or Gray) Colidiar Laplop ' Yileocam | Commettial & Aviation packs tool
BP-1325 swrssy __ 12.0v_1500mAh_$49.95 E-mail: ehyost@midplaing.nel
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Capacitor Marking pF uF

10 10 .0000|
101 100 .0001
102 1000 001
103 10,000 .0l
104 100,000 0.1

READING RESISTANCE VALUES

|
bt | Tolwres
Jd Naicm N isglier
Exampiec 4 7 2100 -5%
00-5%
LR UUE WELTPUER TRUEASRCE |
Back IR 0
Been B 1 0 -1% '
fed I 2 WO -2%
Gage B 3 WK
Yellrs 4 K
Geen BN 5 00K -5%
Gee DN ¢ 1M -25%
Vot BN 7 m -1%
Gy N 6 100M -05%
Wite 9 1000m
God BN - W0 5%
Sibvex Wog -10%
Noze -20%

Now before you ask about resistors, here is that chart, complements of
Parallax, the BASIC Stamp people.

If you wish to have a program figure out the color code for you, check
out this cool web site: www.dannyg.com/javascript/res/resload.htm.

Editor's Tip

A while back two readers asked me where they could find LED substi-
tutes for standard panel lamps, like the #47 or #327. At that time, sources for
the LEDs were sketchy because not all incandescent lamps had a direct
replacement. Since that answer, LEDtronics (800-579-4875; www.netdis
ty.net/cross) has established an on-line "Direct Incandescent to LED
Replacement Guide" that lists hundreds of bulb-to-LED substitutions. Most
come in |6 different colors ranging from blue to white to red to IR, and some
very interesting colors in between. Although prices hover around $8.00 to
$20.00, they outlive their replacements by 100 to |.Also check out Data
Display Products (800-421-6815; www.ddp-leds.com/crossref.htm).

TJ Byers
Q & A Editor
MAILBAG

Dear TJ:

In the Sept. 2001 issue, which has just arrived, | read your reply to Phil
Combs about converting composite video to S-Video. Coincidentally, | hap-
pened to receive a catalog from Parts Express (800-338-053|; www.part
sexpress.com) with just such a device:

180-140 — RCA to S-video
180-141 — S-Video to RCA

Check these devices at www.partsexpress.com/pe/pshowdetl.cfim?&
PartNumber=180-141&Did=7

Larry Monroe

via Internet

Dear Mr. Byers:

In the Sept. 2001 issue, Mr. Phil Combs wrote about converting his NTSC
composite signal from his VCR to a SVideo signal for input to his receiver. |
was curious that you didn't mention that SVHS machines commonly have S-
Video inputs and outputs. Purchasing an SVHS VCR, while perhaps not as
much fun as building an adapter, should offer superior results. In addition,

Christimas Sale

Pen-Type Scope 22-310C

MultiScope 22-32X

IMHEz 200

Spedial Christmas Sale Prices do not include any taxes or shipment cost and are valid in the
period of time mentioned above and in North America, only.

For more information either visit our web site at www.wittigtechnologies.com or contact
our sales in NY, USA - Phone (516) 794 4080 or Toll-Free (800) 247 1241, Fax (516) 794 1855,
E-mail: sales@wittigtechnologies.com - Technical Support available by e-mail or fax, only.
E-mail: support@wittigtechnologies.com

Wittig Technologies, Inc. n Ti 7! e o T
“ Wittig Technologies

266 East Meadow Avenue,
East Meadow, NY 11554

back-to-back SVHS VCRs offer superior editing and duplication of video tapes,
since the chroma and luminance signals are recorded as separate signals on
the tape.
John Pesuit
via Internel

DearT}J:

When recently | read the question from "Mickey D" (jul. 2001, "Dear,
Deer ... Outa Here) | just had to say "been there, done that." Mickey the elec-
tric fence is a good idea to keep the deer out if you do it correctly.You can
buy an inexpensive | IOVAC fence charger at various farm supply stores.You
will also need to buy insulators, a spool of fence wire, and a bundle of steel
fence posts. The whole kit-and-caboodle cost me around $100.00 to surround
my |70' x 85' garden.

Just place the charger inside the house or barn and run #14 stranded
wire out to the fence. | placed a bottom wire about 6"-8" above the ground
to keep out the wood chucks and raccoons (worked really well) and the top
wire as high as possible to keep the deer out of my watermelon patch (yes,
deer love to take a bite). The fence needs to be close enough to discourage a
running jump over, but far enough back they can't sample — about 4'-5' high
worked for me.

Jim Sheldon
via Internet

| was building the logic probe in "Getting Started on a Shoestring" (Sept.
Continued on page 78
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Radio Restoration
Project

by Ray T. Gilbert K7VQF

Boeing Model 307 "Flying Cloud" at Boeing Field prior to First Flight
on July 11, 2001. If you look close, and use your imagination, you
can see the long wire antenna stretching from the mast above the
cockpit to near the tip of the tail. Also visible is the Loop Antenna
enclosure. The restored plane looks now as it did back in 1940.

Background

The Pan American Airways (PAA) "Flying
Cloud" was one of nine production, pressurized,

four-engined airliners produced by the Boeing air-

plane company. The Model 307 was the world’s
first pressurized airliner. It is the last survivor of
the nine Model 307 passenger planes.

It was delivered to PAA on March 20, 1940.
It flew into Seattle's Boeing Field on a ferry flight
from Arizona, June 29, 1994, and was towed
into the Boeing Plant 2 factory building where it
was produced half a century before.

PAA purchased three of the airliners. The
Flying Cloud was the first to be delivered to PAA

and is now the last survivor. Licensed as
NC19903, the plane was initially used for crew
training and proving flights to Mexico City and
Panama. The plane served the Pan Am's South
American routes.

It was sold to Continental Airlines Charters in
1948, went through several other airlines, and
ended up alledgedly as Papa Doc's (dictator of
Haiti) personal aircraft. At the very least, it was in
the Haitian military service for a while, and
served with Arkansas Air Freight in 1965.

Now it was back for complete restoration for
the National Air and Space Museum's Steven F.
Udvar-Hazy Center at Dulles. The plane, when
refurbished with Pan Am markings, will be

licensed as an airliner

Catet the

V UWeb Wodute Control
V' UST Wodutle Control

v Belay

v Opta /0

D
v Digital /0
V' Tempenatune

42 MNovemeer 2001/Nuts & Volts Magazine

Bus
USB or Ethernet

Full line of Test, Monitor and Control Products

V Analog ts Digital

T Bhonidiost i 12328 Gladstone St. #1

and, until it is turned
over to the National
Air and Space
Museum in 2003,

will be operated by
Boeing. When the
plane is placed in the
museum in 2003, it
will probably never be
flown again.

The restoration
work is shared by
Boeing retiree volun-
teers, airplane and
radio enthusiasts, and
by Boeing employees.
This story is not about
the structural and inte-
rior rework, but what
a few radio amateurs
decided to do to

Visit our web page for
details on our complete
line of products

www.j-works.com
sales @j-works.com

J-Works, Inc

Sylmar, CA 91342
Voice (818) 361-0787
Fax (818) 270-2413
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acquire and restore the plane's antique communi-
cations equipment from 1939-1942 to working
condition.

Prior to the ferry flight up from Arizona
where the plane had been located, a group of
volunteers had begun a restoration effort and
one of the men — Ralph Conly N6VT, retired
Radio Officer who operated from this plane —
had been stockpiling the radio equipment and
had collected enough for the complete installa-
tion. Much of this equipment was supplied
through the courtesy of Frank Stacy WAZTH, ex-
CEO of Aerocom Corporation in Miami, which
was the follow-up company from PAMSCO, a Pan
Am subsidiary. (More on PAMSCO later.) Robert
Stubbs, PAA Flight Engineer (retired), from this
early plane restoration group, agreed to bring the
gear up to Boeing's Seattle Plant 2 in his RV. So
now we had something to work with.

Our ham group was overseen by Nate
Andrews and Mark Kempton of the Boeing Flight
Test Group. They were in charge of the complete
restoration. The radio restoration tasks were split
between four radio amateurs. The receiving
equipment would be rebuilt by Craig Stewart
K7SKP, transmitting equipment restoration by
Chuck Driskell W7ZIR, mechanical restoration
such as radio racks, radio equipment cabinets,
etc., to be designed by Bill Wright KB7BMF, and
Ray Gilbert K7VQF. Technical support by almost
daily email contacts with Ralph Conly N6VT kept
us focused on how the Pan Am radio equipment
was configured, name plate lettering, etc. The
wiring of the electrical systems of our old equip-
ment to the plane's system would be shared
between our small group and the Boeing
experts.



3
|
e

The Boeing archives provided microfilm of
many of the old S-307 drawings. However, back
in those early days, engineering drawings were
made on vellum with pencil lead lines and letter-
ing that by now had practically disappeared.
Reconstruction of drawings by looking at photo-
graphs and guessing on almost invisible lines on
prints from these microfilm drawings took a con-
siderable amount of our time at the beginning of
the project.

In The Beginning

It was decided between the four of us and
agreed to by Boeing company reps that our
rebuilt transmitting and receiving equipment
would be placed on the 40 and 80 meter ama-
teur radio bands. The long wire running from the
antenna mast just above the cockpit to the verti-
cal tail would provide a great ham antenna. An
airborne ham shack was the incentive driving this
group! Modern communications equipment to
be installed by Boeing would be utilized to run
the plane’s vital communications while in flight.

We found out that when the plane was
delivered to Pan Am in 1940, they had removed
all the radio equipment that Boeing had installed
for the delivery flight and replaced it with new

The radio rack is mounted aft of the Radio Officer's desk on the
left side of the dividing bulkhead. Top shelf shows the 75AX2
transmitter (not utilized) and the smaller cabinet to the left is
the CDF-P power supply for one of the CDF-R receivers on the
Radio Officer's desk. Second shelf contains the 75AX24 transmit-
ter set up for use on the ham bands. Beside it is the power
supply for the second receiver mounted on the shelf above the
Radio Officer's desk. Third shelf contains the AM-100 power
supplies for the two transmitters. Fourth shelf contains the
Bendix MN-26C radio compass receiver with cabling running to | |
the control head between the pilot and copilot.

e ,

Captain. View shows the two rebuilt CDF-R receivers, the two
control boxes designed from old photographs and completely
'l wired for use, and the vintage key mounted on the desk awaiting
use on the ham bands. Above, you can see the graduated wheel
control for the manual direction finding loop. On the bulkhead to
the left are two control boxes containing meters for monitoring
the aircraft electrical power. The cylinder shaped object on the
bulkhead is the radio operator's lamp.

" | Flight Radio Officer's position — Left side of fuselage, behind the
|
|
|
|

equipment designed and built by PAMSCO. This
made things rather difficult for us as very little
information was available on the radio gear and
the PAMSCO company was long departed from
this world. However, the PAMSCO equipment
was more modern than the Boeing installation
and had voice capability, as well as key operation.
The lack of drawings and schematics made this
project a real challenge. The replacement radio
equipment rack installed by Pan Am had to be
designed using old photographs of the plane's
innards as supplied by retired flight engineer Bob
Stubbs and radio officer Ralph Conly. Luckily,
drawings for the radio operator’s desk and shelf
were found in the Boeing archives and the desk
and shelf were fabricated and installed by
Boeing.

Receiver Fun

Craig K7SKP soon found that he had lots to
look forward to in the restoration of the
receivers. Inoperative 24-volt vibrators in the
power supplies had petrified sponge rubber
innards and the vibrators had to be rebuilt. Some
wafer switches had broken contacts way within
the receiver where access was miniscule! But
soon the two PAMSCO CDF-R receivers and CDF-P

power supplies were operating like new and
were installed in the Radio Officer's compart-
ment. The two CDF-R receiver units are shown in
the photograph of the Radio Officer's location.
The two CDF-P power units can be seen in the
photograph of the radio rack. They are located
on the two topmost shelves, on the left side,
beside the large transmitters.

Transmitter Problems

Chuck W7ZIR had an even more difficult
task. No data was available on the PAMSCO
75AX24 transmitter nor was there information
regarding the AM-100 power supply. Ralph N6VT
supplied data on similar models used by Pan Am
which gave some help. Chuck soon found that
the two 4D22 tubes were unusable and a frantic
search was on for replacements. Two of these
very hard-to-find tubes were found and pur-
chased. Boeing fabricated phenolic rings to
replace broken coil insulators and Chuck did the
installation.

The innards of this transmitter show that
construction of electronic gear has changed con-
siderably in the last 60 years! Before firing up the
set, Chuck had to go through the transmitter and
draw up the schematic, The frequency changing
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Cockpit view showing the control head for the Bendix Radio Range receiver mounted in
the console between the pilot and copilot's seats. Headphone jacks are mounted to the
right of the control head. The receiver covers 150-1500 Kcs, so it is usable for the broad-
cast band for the pilot's convenience.The round object near the headphone jacks is a
lamp to illuminate the airplane trim controls below.
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This is a partial Sectional Aeronautical Chart
from back in 1945. It shows how the radio
range beacons were oriented and how the
frequencies of these ranges were shown on
charts. Also shown is how the pilot could
identify a beacon by the Morse code identifi-
cation shown on the chart and also transmit-
ted on the beacon.

circuitry was very weird. Finally, while bench test-
ing the transmitter, Chuck W7ZIR was able to
contact Ralph N6VT in Sunnyvale, CA. There was
great hope for the final installation in the plane.

The Radio Range Receiver and Its
Operation

We found a Bendix MN-26C radio compass
receiver at Fair Radio Sales. It was a dead ringer
for the unit shown in the radio equipment rack in
one of the old Pan Am radio photos. Then we
thought, if we have a radio range receiver, we
surely should receive the old radio range "A" and
"N" signals.

For those of you not familiar with the range
signals, the aeronautical charts of long ago
showed lines of radio signals on noted compass
headings radiating out from the range stations
located at or close to the major airports. The
chart also showed the frequency alotted to each
range line and the call letters of the airport sta-



tion which were sent in Morse code. So when you tuned your receiver to
the correct frequency and you heard a steady tone in your earphones, it
meant you were right on the beam, flying directly toward your destination.
If you heard an "A," you were turning left, away from your destination. If
you heard "N," you were turning right away from the straight and narrow.

A pilot would not go straight down the center of the beam, but would
stay to the right of the steady tone. Those pilots flying in the opposite direc-
tion on the same beam would be off to their right, thus avoiding collisions.
There were also conventions regarding altitude — odd/even 1,000 feet for
certain directions and also odd/even 500-foot separations. A photograph of
a portion of a typical aeronautical chart from back in those days shows the
range signals, directions, call signs, and frequencies transmitted.

So, back to our original Radio Officer, Ralph Conly. He remembered the
Miami identification of "MM" on 365 kc and Havana as "SA" on 382 kc.
About that time, reading Nuts & Volts, | thought of writing to TJ Byers and
asking if he could come up with a schematic for a device that would trans-
mit the range signals of "A" or "N" and also identify either "MM" or "SA," and
all of this to be transmitted in a few milliwatts on the correct frequencies.
Tuning the old Bendix to the correct frequency would provide the range sig-
nals, a sound the old flyer visitors to the plane would enjoy hearing once
again,

TJ Byers became interested in the project and not only came up with
the schematic, but made the complete unit ready to install near the receiver.
The unit was to be crystal-controlled on the two transmitting frequencies
noted above. The control head for this radio range receiver is installed in the
console between the pilot and copilot. It can be seen in the photograph of
the cockpit.

The Bendix main receiver cabinet is in the lower shelf of the radio rack
and is connected to the control head by a mechanical tuning cable and elec-
trical cable. None of this peripheral equipment was in very good condition,
and time-consuming restoration had to be made. These cables are installed
under the flooring and go from the unit on the bottom shelf of the radio
rack forward to the console shown in the cockpit photo.

Direction Finding Equipment

The Direction Finding (DF) loop used on this plane back in 1940 was
hand-operated with a wheel graduated in degrees above the Radio Officer's
head. (See the photograph of the Radio Op's position.) The shaft of the
wheel went directly up through the fuselage into the loop assembly. This
loop assembly, mounted above the cockpit, had the streamlined, black foot-
ball-shaped enclosure of later motor operated loops, but there the resem-
blance ended.

We started with the Pan Am photographs and designed the control
wheel, the shafting and, then using the housing from a later motor driven
loop, redesigned the loop's insides back to direct the shaft drive. We kept
the Boeing machinists busy building these parts! Of course, this wasn't the
end on this particular part of the project. The loop base on the original
Boeing manual loop of 1939-40 vintage was smaller than our newer loop.
This meant that the body fairing where the loop attached to the fuselage
had to be enlarged to accommodate the larger footprint of the more mod-
ern loop base.

A redesign of the fairing, design, and fabrication of die tooling to press
out the new fairing and installation onto the fuselage completed this task.
The Boeing crew did a great job and the installation looked like the old pho-
tographs. The unit now operates as it did back in 1940.

Utilizing the Equipment

The exciting results of this restoration are now being realized. The flight
from Seattle to the airshow in Oshkosh, WI this last July was an exciting
event. The plane was awarded the Antique Judge’s Choice Trophy and the
Warbird's Classic Transport Award. During further long flights scheduled in
2002 and shorter flights in the Pacific Northwest this fall and winter, our
Radio Officer's station will be manned and in operation on the following
amateur bands and frequencies:

75-80 meters: 3.670 MHz CW, 3.680 MHz CW, 3.875 MHz AM voice,
3.885 MHz AM voice

40 meters: 7.040 MHz CW, 7.050 MHz CW, 7.060 MHz CW, 7.285
MHz AM voice, 7.290 MmHz AM voice

Notification of flight dates, hours of flights, and possible showings of
the "Flying Cloud" will be posted on the ARRL web page as soon as the
dates are determined. QSL cards for inflight and airfield QSO's are now avail-
able.

Hopefully, many of you will be able to contact the plane in flight or on
the ramp and also view this beautifully restored airplane in the years to
come. In 2003, you will be able to visit the plane in the National Air and
Space Museum at Dulles. NV
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AVR Sprint 2313 module, programming cable, and wall power supply, and CD
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Computer Desktop Encyclopedia

Experience it today at the Nuts & Volts Web Site.

For Experts and Novices — The Encyclopedia If computer terminology or high tech mumbo jumbo
contains more than 15,000 definitions, illustrations, seems to leave you on the

photos, charts and diagrams, and covers the field

from micro to mainframe.

Everyone Needs This — You
can't escape computer and
telecom lingo in this day and
age. The Encyclopedia covers
only the high-tech world, but
makes it interesting for everyone.

Twenty Years in the Making —
Starting as The Computer
Glossary in 1980, the Encyclopedia
is the longest-running computer

Freedman, noted computer lexicog-
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outside looking in, you need
to check out the latest new
feature available now at
www.nutsvolts.com

Our new computer encyclope-
dia will have you up-to-speed

on everything to do with com-

puters, in nothing flat. As our

| lives become more integrated

with and dependent on tech-

| nology, this great resource

A will help you understand the
concepts that drive this
technological explosion.

and it's brought to you free by Nuts & Volts.

Check it out. It's informative, it’s here now, |
e



Fobatic
House

by Thomas Bock

or the past 20 years, | have
been tinkering with robots.
I've built all types of
robots, from manipulator
arms with six degrees of freedom
to six-foot tall bipedal walking
robots. When most people saw my
robot projects, the most frequent
comment | received was "yes,
that's nice, but can it do anything
useful?" | cringed every time |

-

heard that comment, but | have to

admit, the majority of my projects

didn't really do anything that might
be considered useful.

Like most hobby robots, my
projects moved around, flashed
lights, and made cute little sounds,
but were not capable of doing the
dishes or vacuuming the carpet.
Recently, | decided to design and
build a useful robot. The result,
seen in Photo 1, was given the
name ROM (Re-programmable
Objective Mechanism). ROM is,
without a doubt, the most useful
and user-friendly robot | have ever
built.

All-Purpose Robot

ROM was designed to be an all-
purpose house servant. It was
designed to perform reasonable
tasks like vacuuming the floors,
wiping dust off the counter tops,
watering the plants, serving drinks,
and greeting guests at the front
door. It was given a humanoid
appearance in order to make it
more enjoyable for people to inter-
face with.

Without going into too much
detail about the entire mechanism,
here is the basic idea behind the
robot’s intended functionality. ROM
has a mobile base equipped with
sensors that allow it to navigate
around the house from point A to
point B, and so on. ROM has two
arms, each with a gripper for object
manipulation. Once ROM arrives at
its destination, it can perform some
useful tasks using its arms and
mobile base.

ROM can be programmed and

trained by the user to perform cer-

tain tasks on its own. The tasks are

made up of individual instructions

and commands chosen by the user.
The user can store each task in one

of four separate memory buffers.
The stored tasks can be edited or
re-played right away or after a pro-
grammable timer triggers them.

Robot Mechanism

The robot body was built
around a wheeled mobile base

(Photo 2) made from plywood, cast-

er wheels, and two lawn mower
wheels, each independently driven
by a large 12 VDC worm-gear
motor. The mobile base can rotate

left or right about its center, as well

as move forward or in reverse. A
photo-reflective incremental shaft

encoder is used on one of the
wheels for measuring distance trav-
eled. Two bump switches were
mounted on the front of the robot
for collision detection and an elec-
tronic compass is used to keep the
robot's trajectory straight when it
moves forward.

The body was made from half-
inch thick foam-core board held
together with double-sided mount-
ing tape. There is no easier way of
rapidly prototyping a robot frame
than this. Foam-core board is great
stuff to work with. Structurally, it's
fairly strong and lightweight and
it's easy to cut, using only an X-
ACTO knife. A special chrome
paper was attached to the robot's
exterior to give it a metallic appear-
ance. The foam-core board and the
chrome paper can be found in

Photo 2: ROM's mobile base uncovered.
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to his maker.

most large arts and crafts stores.

The robot has two arms. Each
arm has four degrees of freedom.
Its head is also automated and was
equipped with an IR Detector mod-
ule and a speaker to allow the
robot to emit a pre-recorded mes-
sage. High-torque RC servos are
used to actuate the arms and head
(Photo 3). A Polaroid sonar sensor
was mounted on the front of the
robot for collision avoidance. The
robot stands six feet tall and can
reach any table or counter top with
its arms.

Main Control Circuitry
ROM's control circuitry is cen-

tered on the BASIC Stamp 2 SX
microcomputer (Photo 4). The

Mobile Base
Motor Control _\\
Bump Switches \\

SSC Il Servo Controller

L9SPEZLO

(TERERYRY

pRRrERANR

fi

(IR aRg])

ERRERREND

e L A
Phaota 3: ROM serving a can of pop

Voltage Regulator

BS2SX is a souped-up
version of the BASIC
Stamp 2. It runs at
50MHz and has eight
times the amount of
programming space
that the BS2 has. The
BS2SX was ideal for
this project mainly
because of the extend-
ed amount of program-
ming space available,
as well as the ease of
use. A second BS2SX
is used in a separate,
handheld, program-
ming box. The pro-
gramming box allows
the user to select
modes of operation and
download instructions
serially to the robot's
main microcomputer
(Photo 5).

The Solutions
Cubed RAMPack B
module and Pocket
Watch B module, and
Scott Edwards
Electronics Serial LCD
Display module and
Mini SSC Il Serial Servo
Controller module, were
also incorporated into
this project to enhance the BS25X’s
capabilities. Although this article
describes a particular application,
the principles outlined in this article
can be applied to any type of robot
you may wish to build.

Control Circuit
Configuration

In this application, a RAMPack
B module was connected to the
BS2SX using a one-wire interface,
which served as a signal line from
the master (BS2SX) to the slave
(RAMPack B) and from the slave
back to the master (Figure 1). The
RAMPack B module comes with an
8Kx8 SRAM IC, however, in this
application the volatile SRAM IC
was replaced with a 32Kx8 non-

volatile RAM [C
so that any pro-
gram stored in
the memory
would remain
there when power
was turned off.

A Pocket
Watch B module
was connected to
the Stamp using
a two-wire inter-
face configura-
tion. One lin® was
used for transmis-
sion to and from
the Pocket Watch
module and the
other line was
used for the
ALARM signal.
This module was
used to activate
stored programs
after a delayed period programmed
by the user. The Pocket Watch B
module can be programmed to
activate its alarm in increments of
seconds, minutes, hours, days,
months, or even years.

Two SSC Il Serial Servo
Controllers were added to allow the
BS2SX to control up to 12 R/C ser-
vos. Both SSC Il Servo Controllers
only required one signal line to the
BS2SX and a ground line. In this
application, one of the SSCII
boards was configured to access
servos addressed from 0 to 7 and,
with the placement of a jumper on
the other SSCII boards "identifica-
tion" header pins, access servos
addressed from 8 to 15.

A Serial LCD Display module
is used on the robot to allow the
user to view activity in the micro-
computer. Another Serial LCD
Display module is used in the pro-
gramming box to allow the user to
view menus and select available
programming options.

Several other devices were also
incorporated into ROM. These
include a Polaroid 6500 Sonar
ranging module, a Sharp GP1U52X

01 67
SSC Il Servo Controller
Optical Encoder

Basic Control Circuit

RAMPack B

Diagram

Pocket Waich B

O O

L

<1 Serial Input From Prog. Box

<1 Sonar [INIT]
<1 Sonar [ECHO]
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Phaoto L: ROM's main control circuit board.

IR Detector module, a RadioShack
VM-1110A Voice Record/Playback
module, a home-made, photo-
reflective incremental encoder, a
Precision Navigation, Inc., Vector-
2XG Electronic Compass module,
and a Black & Decker Cordless
Hand-Vac, as well as various micro-
switches and LEDs.

How it All Works

Here's how it all works. Like an
employee starting at a new job, the
robot is trained to perform a
desired task. Since there are many
steps to learn in a given task, the
robot must be guided through each
step by the user. The advantage of
programming a robot this way is
that it reduces the amount of intel-
ligence required by a robot to carry
out a task. Instead of letting the
robot figure out for itself how to
perform a task, the user just shows
the robot how to do it right away.
When the user is finished training
the robot how to perform a task,
ROM can be commanded to carry
out the task stored in its memory.

The BS2SX in the robot stores
the instructions sequentially in the
RAMPack B memory module in
one of four buffers. The tasks,
stored by the user, can be re-
played, sequentially, as they were
stored. When the last instruction in
the task has been executed, the
robot returns to idle mode and
waits for the next command.

The user interfaces the hand-
held programming box to the robot
using a serial cable and selects
options from menus viewable in
the programming box's LCD dis-
play. The user can select from a
list of options in the programming
box using a six-pin keypad. Four
keys — labeled 1 through 4 —
select menu options and two keys
— labeled with up and down arrows
— allow the user to either scroll
through stored programs or incre-
ment/decrement timer settings.
For example, if the user wishes to
program the robot to perform



Phaoto S: The serial programming box used to
store and play bach instructions in RO,

some useful task, he would select
the '"Program/Train" option.

Next, one of four memory
buffers would be selected to store
the following program. After a
memory buffer is selected, different
instructions can be chosen from
the menu and transmitted to the
robot to train it to perform the
task. The robot performs each
instruction as it is being stored in
memory, so the user can see how
well the instruction is being imple-
mented. Examples of some of the
instructions used are listed below:

Drive Forward

Drive Backwards

Turn Left

Turn Right

Pause

Loop

Speak

Lift Right Arm

Lift Left Arm

Rotate Right Arm Wrist
Rotate Left Arm Wrist
Search for IR Beacon A
Search for IR Beacon B

After a program has been
stored in the robot's memory, the
user can re-play the task by select-
ing the "Run" option in the pro-
gramming box. If the user wants to
delay running the robots pro-
grammed task, he can select the
"Timer/Alarm" option from the pro-
gramming box. This mode allows
the user to set the time a selected
program is to activate. The user
can also set the number of times

the robot can be acti-

vated to perform the

selected task. The task

can be activated once

after a pre-defined delay, or the
task can be activated over and
over again after a certain delay. For
example, the robot could be pro-
grammed to water the plants every
nine hours without ever having to
be re-activated by the user.

There are also options in the
programming box available to acti-
vate each individual actuation and
sensor and view and edit any tasks
previously stored by the user.
Manual switches were also built
into the robot to position the
mobile base where desired.

A BASIC Stamp Il microcom-
puter is used to monitor the Vector
2XG Electronic Compass in the
robot (Photo 6). The BS2 waits for
the main controller to activate the
"Drive Forward" signal. When this
signal is activated, the robot will
start to move forward. The BS2
starts reading the heading data
from the compass module and
compares several consecutive
readings with the initial reading
taken. If there is a significant differ-
ence between the latest heading
data and the initial heading read,
then relays — controlled by the
BS2 — momentarily de-activate
either the left or right drive motor
depending on which direction the
robot is veering off.

Several infrared beacons are
used to help the robot navigate
through the house (Photo 7). Each

IR beacon was configured for a dif-
ferent output frequency. A 40kHz-
carrier signal is modulated with fre-
quency between 100 Hz and 1000
Hz. This is the recommended
detectable frequency range for the
Sharp GP1U52X IR Detector mod-
ule used in the robot. The beacons
have a detection range of about 15
feet. One beacon is placed in every
room to allow the robot to know
where it is.

A sonar sensor was added to
the robot to allow it to detect the
presence of a moving object or
detect the distance between the
robot and an obstacle, If ROM was
trained to greet guests at the front
door for example, it would use the
sonar sensor to detect motion.
When motion was detected, the
robot would speak and raise one of
its hands. If ROM was trained to

Phota 7:
IR beacon
circuit with
reflector.

BASIC Stamp 2-8X

BASIC Stamp 2

RAMPack B Module

Pocket Watch B Module

2x16 Serial Backpack LCD Module
SSCII Servo Controller Module
Polaroid 6500 Ranging Module.
Sharp GP1U52X IR Detector
Vector 2XG Electronic Compass
Hitec Mega HS-805BB Servos
Misc, Electronic Items

Where to get it

Jameco Electronics (www.jameco.com)
n :

L]
n
"
n

Acroname, Inc. (www.acroname.com)

RadioShack (1-800-THE-SHACK)
Jameco Electronics

ServoCity (www.ServoCity.com )
Jameco or RadioShack

Parts
List
for

ROM

Photo B: Vector 2XG electronic cus_npaﬂa and control circuit.

dust a counter top, it would use the
sonar sensor to help it determine
the correct distance from the sur-
face to be dusted.

Final Thoughts

There are many different
approaches to getting a robot to do
something useful. It all depends on
how complex you wish your design
to be. | attempted to solve this prob-
lem in the simplest way possible.
By training the robot to perform a
useful task, | can get it to repeat the
task in a fast and efficient way:. If
you are a Stamp enthusiast, you
may find this particular application
very useful and entertaining. If you
are interested in more information
on the construction and program-
ming of ROM, you can contact me
at xi_yiao@att.net. NV
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by Fred Blechman

t seems like 100 years ago,

but it was only 64 years ago,

that as | was approaching 10

years old, | discovered batter-

ies, bells, buzzers, lights, and
tiny motors.

| scrounged around for wire
and parts to build little projects
from magazine articles, or bought
simple kits of parts. Then | added
switches and lights to make alarm
systems to keep my room safe
from invaders. This led to a life-
long fascination with electronics —
as well as writing hundreds of
magazine articles and six books
about electronics.

Unfortunately today, electron-
ics has become so sophisticated

with transistors, integrated circuits,

GENERATOR PROJECT

 MOTOR
PROJECT

Building the
Action Kit Lab

Four "solderless" projects — a battery/meter/key switch, a bell, a motor, and a

generator — can be a fun parent-child introduction to basic electricity. Based on
principles used to generate electricity and operate machinery in the real world,
building these four toy kits can be the first steps to a child becoming fascinated
and involved with electricity and electronics.
This article will briefly describe and comment on each of the four projects so
you can decide if this kit is something you want and, if so, to help you in the
process of building each project.

and tiny surface-mounted compo-
nents, that it is difficult for a
beginner to get basic knowledge
of some real-world devices — like
bells, motors, generators, and
analog meters.

But there is hope! The under
$20.00 "Action Kit Lab" allows
kids 10 and up — without solder-
ing — to build four separate proj-
ects: a bell, a motor, a generator,
and a battery/meter/key switch
— and to learn how each one
works.

The Good News and the
Bad News

The good news is that all four

of these projects work and pro-
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| vide educational value. The nice-
ly-illustrated "Owner's Manual"
provides step-by-step instructions
for building each project, with
simple descriptions of how each
one works. This can start a child
off on a future in electronics.
The bad news is that once
built, each project is too limited
to be of any practical value
beyond the principles learned.
They are toys to play with and
perhaps modify. The manual
shows you how to interconnect
them in seven "experiments."

Buy or Pass?

If you have a child that has
any kind of curiousity about elec-

tricity, the Action Kit Lab would
be a good parent-child set of sim-
ple projects, each taking from one
to two hours to build. With the
"Helpful Hints" | provide in this
article, you will have little or no
trouble building the projects.
However, without the Helpful Hints
you may run into some difficul-
ties.

Don't expect these projects
to do anything really useful. They
are intended to teach, not to per-
form. The Generator will not
power your home during a black-
out. The Motor will not run your
pool pump. The Bell won't be
heard for any distance. And the
Meter will only read over a very
limited voltage or current range.



Figure 1 —
Spring terminals
are pushed into the
panel small end
first.

Figure 2 —
Adjusting the bell
to ring properly.

lﬂﬂiﬁf [mee-
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Helpful Hints

Assuming you decide to build
these projects, | have a few obser-
vations about each of them. |
won't attempt to repeat the
Owner's Manual instructions, but
simply to add things that were not
included and that will help you
build the projects.

Each project has its own
"hints." Some are minor additions
to the kit instructions, others are
intended to clarify instructions.
Some are intended to help you if
something isn't working properly.
This is called "troubleshooting,"
and often more is learned from fix-
ing something that isn't working.

Some general comments
apply to all the projects. They all
use the same type of open-bottom
plastic frame, but each has a spe-
cially printed and hole-punched
cardboard panel. All parts — even
grease, sandpaper, or double-sided
tape — are provided where
required. All you need for assem-
bly is a small Phillips-head screw-
driver and small pliers.

Instead of solder connections,
spring terminals are used. These
are shown in the manual illustra-
tions (see Figure 1), but their
installation and usage are not
described. These tightly-wound
stainless-steel springs have a
smaller diameter at one end, and
this is the end to be inserted into
the holes in the cardboard panels
of each project. This is a very tight
fit and takes some effort to install.
The springs should be pushed into
the holes to about half their length,
so roughly half fits above and
below the panel.

In use, you simply bend the
spring, thus opening up gaps for
you to insert the ends of wires.
When the spring is released, the
coils clamp the wire for a good
connection. Simple, quick, and
effective for this kind of project.

The Meter/Battery/Key
Switch

This simple project uses a bat-
tery box that holds two AA batter-
ies arranged so you can use either
1.5 volts or 3 volts. A small analog

(needle-type) meter is included,
replacing lights used in a previous
design. A push-to-close switch is
also included.

Other than getting the spring
terminals installed, there is no
problem with assembling this proj-
ect. Each of the three items — the
batteries, the meter, and the switch
— are independent of each other,
and are accessed through separate
sets of spring terminals.

The meter (which has a series
resistor installed, not shown in the
manual illustrations) has a scale
marked from 0 to 10. A full-scale
reading is only .65 volts when
used as a voltmeter, or 250
microamps (.25 milliamps) when
used as an ammeter.

The three spring terminals
connected to the two-cell battery
box allow you to connect either 1.5
or 3 volts to any external circuit.
Do not try to read the battery volt-
ages on the meter; they will pin
and possibly destroy the meter!

When installing the two AA
batteries in the holder, observe the
polarity markings inside the hold-
er. Both batteries should not face
in the same direction (an error |
made!).

The Bell

There are three things — not
mentioned in the manual — that
may cause you problems in
assembling the bell project: clean-
ing enamel from the ends of the
wires, winding the wire around the

Figure 3 — Joining the three
rotor coils in series.

spool, and setting the adjusting
screw and forming the hammer for
a proper ring.

The enamel-insulated wire
used is provided in a coil.
Sandpaper is provided to scrape
the enamel coating off the ends of
the coil. This is clumsy at best. |
found it much easier to lay each
wire end on a flat surface and use
a razor blade to scrape off about
an inch of the coating. You'll need
to turn the wire as you scrape to
remove the coating all around the
wire end.

When unwinding this coil to
wrap around the metal spool, it
easily tangles. To prevent this, put
two or three fingers through the
center of the wire coil to control it
as you unwind it around the spool.

In two places, wire ends are
wrapped around bare metal lugs.
For each of these, make sure the
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wire coating is removed and the
wire is wrapped tightly around
each lug to insure good contact,
since no solder is used.

Once the project was assem-
bled, getting the bell to actually
ring was a challenge. A hammer-
contact subassembly has to be
bent by trial and error (see Figure
2) so that when sufficient voltage
is applied to the spring contacts,
and the hand-adjusted screw is
properly positioned, the hammer
strikes the bell. It took two fresh

AA batteries to sound the bell |
built, and it worked much better
with higher battery voltage from a
DC power supply.

The Motor

While the bell project was
somewhat challenging, the motor
project was the most difficult to
build and operate. For one thing,
you must wind three coils around
a stack of three-pole rotor metal
laminations, and then connect the

scraped ends of the wire in the
proper sequence.

Getting the shaft through the
two plastic end pieces for the rotor
stack was a hard press fit, with no
indication in the instructions as to
where along the shaft the rotor
should be positioned. The end of
"plastic coil A" should be placed
3/8ths of an inch from one end of
the shaft.

Use the fingers-inside-the-coil
method when winding the three
coils around the three rotor poles

b
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716-924-4560

ELECTRONICGS, INC. sales@ramseykits.com
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Priced for the hobbyist!
You can create and test AC and DC circuits
minutes after installing this package on your
| PC. Start from scratch, or from the included
library of pre-designed circuits. Drag and drop
placement from a complete list of active and
| passive components. Test using a complete list
A of virtual instruments, Oscilloscope, voltmeter,
ohmmeter, ammeter, and watt meter.
$49.95

c Prototype Software, Win95/98

ANALOG-DIGITAL PORTABLE LAB STATION

i The COMPLETE analog-digital lab station in one.
Includes function generator, clock output, power sup-
Efies. level switches, pulsers, pots, LEDs and a LARGE

readboarding area all in one! Includes a custom

molded case as shown. Used through the world at
universities, technical schools, and R&D labs.
s Awvailable in “Learn as you Build" kit form or factory
/ assembled and tested. A great buy either way!

ML200  Lab Station, Kit
ML200WT Lab Station, Factory Assembled & Tested

CABLE WIZARD CABLE TRACER

Did you ever have to identify the “other end of that
cable™? No more “ohming it out” with the Cable
Wizard. Simply connect the wizard transmilter to
one end of the cable and use the receiver to sniff
out the other end. It's as simple as that! The
transmitter sends a pulsating 2 KHz signal down
the cable which is heard when the receiver is close
to the cable. Works with any cable including coax,
telephone pairs, ethernet and more. Equi
with an RJ45 for all telco connections and clip
leads for single wire connections.

Wireless Cable Tracer Kit $39.95

CWCT Matching Case Set for Transmitter & Receiver $29.95

WCT20WT Factory Assembled & Tested WCT20 $99.95

SPEEDY PERSONAL SPEED RADAR GUN

This low cost microwave radar uses the same prin-
ciple found in police units costing thousands more.
This has been the number one Science Fair project
for years. Direct digital readout in miles/hour, kilo-
meters/hour, or feel/second. An earphone jack
allows you to actually hear the Doppler frequency
shift of moving objects. Our detailed manual not
only guides you through constuction, but covers
the how's and why's of speed radar theory. Leam while you build. Uses two 13
oz coffee cans for the antenna (not included) and runs on 12 VDC.
SG7 Speedy Personal Speed Radar Kit $99.95
AC125 12VDC Power Supply $9.95

AND...OUR FAMOUS MINI-KITS

These are easy to build kits that can be used either stand
= C ‘ alone or as building blocks for more complex projects.
$9.9

$155.95
$225.95

WCT20

T84 Tickle-Stick Shocker
BN9  Super Snoop Amplifier Kit $8.95
JBL1 LED Blinky Kit $3.95
D1 Tone Encoder/Decoder Kit $6.95
T17 Touch Tone Decoder Kit $29.95
CPO3 Code Practice Oscillator Kit $9.95
| UT5  Universal Timer Kit $8.95

] Order Today! 800-446-2295

www.ramseykits.com
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or the wires will get hopelessly tan-
gled. There are about 80 turns per
pole. Then, after scrapping the six
wire ends, you need to carefully
determine the beginning and end
of each coil, and join them in
series as shown in Figure 3.

After winding all three coils, |
had trouble identifying the six wire
ends. | should have labeled them
as | wound each of the three sec-
tions. Instead — too late now — |
used a continuity meter or com-
mon ochmmeter to identify the two
leads for each coil, and then was
easily able to determine the outer
lead of each and join the three
coils properly.

Three brass strips are installed
on the shaft to be used as "com-
mutators," contacted by brass
"brushes" that wipe against the
commutators as the shaft turns.
The manual shows the brushes,
but does not indicate which face of
each concave-shaped brush should
be placed against the commuta-
tors. The outer side of each brush
should be used, so each makes a
single point of contact as the shaft
turns. You will probably have to
bend the brushes slightly toward
the shaft to assure contact with
the commutator strips.

In five places (three at the
shaft, two at the brushes), wire
ends are wrapped around bare
metal lugs. As with the bell, for
each of these connections, make
sure the wire enamel coating is
removed and the wire is wrapped
tightly around each lug to insure
good contact, since no solder is
used.

The completed motor is not
self-starting, so after applying bat-
tery power, twist the shaft with
your fingers to get it started. If you
twist it in the wrong direction,
you'll feel resistance.

It takes about 350 mil-
liamperes of current at 1.5 volts to
operate, so you'll need fresh batter-
ies or an external DC power sup-
ply. Reverse the battery polarity
and the motor runs in the opposite
direction.

The Generator

This project rapidly turns the
shaft of a small DC motor, using
two small gears and one large
gear, to generate electricity.
However, the manual leaves out
the fact that there is a hole in the
shaft used with the large gear. This
hole, when used with the provided
nut and setscrew, places the gear
in the proper critical position on
the shaft.

The gear box is made from
clear plastic and is brittle and can
crack, unlike the gray opaque plas-
tic used elsewhere. When |
attempted to mount the gear
assembly to the base — as shown
in Figure 4 — the mounting holes
in the case were not large enough
for the screws supplied, and in try-



ing to bottom the screws, one of
the mounting holes broke away! |
was more cautious with the other
three screws ...

The Experiments

Experiment 1 uses the batter-
ies from the Meter/Battery/Key
Switch to ring the Bell. Using wire
supplied with the kit as shown in
Figure 5, and using fresh batter-
ies, the Bell rings faintly if the
hammer-contact subassembly
and adjusting screw are properly
installed and set.

Experiment 2 operates the
Motor from the batteries. Again,
fresh batteries were required,
together with a finger twist of the
shaft to get the rotor to start turn-
ing.

Experiment 3 simply reverses
the Motor direction by reversing
the battery leads.

Experiment 4 is to show how
colors look when they are mixed.
A round paper disk divided equal-
ly into red, blue, and green areas
is mounted in a round plate which
is then pressed onto a plastic

Figure 4 —
Attaching the
gear assembly

to the base.

piece at the free end of the motor
shaft. When the motor is turning
fast, the colors are supposed to
blend. Looked like a whitish blur
to me.

When each of the colors is
covered with white paper, as
instructed in the manual, | saw no
changes — and | am not color
blind. Bad experiment. By the
way, a fan is also supplied, obvi-
ously for use with the Motor, but it
is not mentioned in this or any

|
!
|
|
|

other experiment.

Experiment 5 has you con-
necting the Generator to the
Meter, observing the plus and
minus markings on the panel
springs. When you turn the
Generator handle clockwise, its
output easily goes to full scale on
the Meter needle.

Experiments 6 and 7 did not
work for me. They were supposed
to have the Generator operate the
Bell and Motor, respectively. The

Figure 5 —
Experiment 1
rings the Bell.

Generator output voltage and cur-
rent are far too low to do either.

Summary

As learning tools and toys, the
four Action Kit Lab projects can
be useful and create interest in a
budding inquisitive mind. All nec-
essary parts are provided, and
with the Helpful Hints in this arti-
cle, assembly and testing should
be trouble-free. NV

g3le

ELECTRONICS, INC

www.gatewayelex.com

(Electronically Speaking, Gateway’s Got It!)

MAIL ORDERS CALL TOLL-FREE 1-800-669-5810
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CALL TOLL-FREE
(800) 292-7711 Orders

Only
Se Habla Espanol

C&S SALES

Secure On-line Ordering @ cs-sales.com

CALL OR WRITE
FOR OUR

FREE

64 PAGE CATALOG!
(800) 445-3201

Digital Multimeters

Deluxe Soldering Stations

Elenco Model M-1740

* Transisior Test
* Meets UL-1244

Elenco Model LCR-1810

+« DC Vohs 0 - 20V
* Freq. up 1o 15MHz

Logic Test

Elenco Model LCM-1950

* Res. to 4,000M{

Fluke 871l

cycle, resistance,
conductance, and

Test Equipment

10 Function 1.3GHz Universal Counter
Elenco Model F-1300

* Frequency ,05Hz - 1.3GHz 3 Ranges
e " $229.9%
L]

* Pariod - Can read 60Hz to
60.000000 F=1/T

* Totalize - Counts to 199,999,939

* RPM - 3 to 2099994 RPM

* Duty Cycle

= Max/Min/AVG with Time

Elenco 3MHz Sweep Function Generator
with built-in 60MHz Frequency Counter
Model GF-8046 o -

..
$195.%

This sweep function generalor with counter s an Instrument capable of
generating square, triangle, and sine waveforms, and TTL, CMOS pulse over a
frequency range from 0.5Hz to 3MHz. GF-8025 - Without Counter §139.95

20MHz Sweep / Function Generator

"

. el

* Burst Operation

= External Frequency Counter
to 30MHz

= Linear and Log Sweep

Elenco Handheld
Universal Counter

1MHz - 2.8GHz
Model F-2800

*99

Elenco Quad Power Supply
Model XP-581

4 Fully Regulated Power Supplies in 1 Unit

) 385

4 DC Voltages: 3 fixed, +5V @ 3A, +12V @ 1A,

» <5mV @ 250MHz
*<5mV @ 1GHz
*<100mV @ 2.4GHz

Features 10 digit display, 16 segment and
AF signal strength bargraph.

Includes antenna, NiCad battery, and AC
adapter.

C-2800 Case w/ Belt Clip............. $14.95

Model XP-603

= -s5

* 0-30VDC @ 3A Output

* 3A Fused Current Protection

= Current Limiting Short Protection
* 0.02541 Output Impedance

Elenco RF Generator
with Counter (100kHz - 150MHz)
Model SG-9500

Elenco 10Hz - 1TMHz
Digital Audio Generator
Model SG-9300

-! .!M'h [ !.'.

Discounts
Available

Elenco SL-5 Series

Electronically controlled, ideal for professionals, students, and
hobbyists. Available in kit form or assembled.

534, 99,7 |Fome] 969.% | @= 319 ts o
L] ] ] =

11 Functions: * Cap. 0.1pF 1o 204F « Large 173 34 Digi = Features high Works w/ any $ 95

» Frog, to 20MHz » Inductance TuH to Lco performance iron! Turn an

= Cap. lo 20uF 20H » Autoranging Frog AC/DC voltage ey x y =

« ACIDC Voliags + Resistance 0.014 10 AMHz A clrrent soldering iron Features:

:;ii:cmm . :Ts; :;m‘r}r: ) * Cap. 1 400yF measurement, into a variable * Cushion Grip Handle

« Diode Test 10 750°C = inductance 1o 40H frequency. duty Smdermg Iron IODHOI"IEU with

Grounded Tip for Soldering
Static-Sensitive Devices.

salely specs. * Dioda/Audible » Diode & Transistor capacitance
Model M-2760N gonhrlngyTem Test i measurameanl. Easily Hep!aceable. Uses
= Signal Output » Audible Continuity k - :
$19.95 Function Tost Long-Life, Plated Conical Tip.
8 functions) 3 172 Digh Display * Heavy Steel, Non-Slip Base.

= Irof Holder Funnel -

) ) ‘ Reversible, left or right side.

Steel Tray for Sponge Pad
« Sponge Pad.

Ordering Information:

Modei SL-5 - No iron.
(Kit SL-5K)

329_95
$35-95

Model SL-5-40 - Includes 40W UL iron.

= Stop-watch set .2 sec. o 100 hrs. ! variable; 2.5 - 20V @ 2A « Fully Regulated I EK-

* Math Functions & Short Protected » Voltage & Current Meters » (Kit SL-5K-40)

* Timer - 2 sec. lo 99 days Sensitivity: All Metal Case

* Pulse Width - 0.1ms to 66666.6ms = <1.5mV @ 100MHz Elenco Power Supply Limited Time Offer: FREE SP-1A Solder Practice Kit w/ Kit Order!

Weller WLC-100 - Variable Power Control 5 - 40 watts $34.95

Elenco Model SL-30

#384 95 . Tip temperature changeable from 300°F (150°C)
£ to 900°F (480°C).

» Temperature is maintained within +10°F of its
preset temperature.

* The tip is isolated from the AC line by a 24V
transfarmer.

= The tip is grounded to eliminate static charges

SL-10 - Same as SL-30 wio digital display $59.95

with Frequency Counter Model 4040 ; Weller Model WTCPT
» 0.2Hz to 20MHz — = Controlled Output Soldering Station
. A-M & FM Modulation $225 « Transformer powered soldering  station $
ﬁ complete w/macro style, low voitage. 1 25

temperature controlled soldering iron

= PT Series soldering tips come in a variety of
shapes and sizes in three standard temperature

$ Features internal AM mod. of 1kHz, RF | Features built-in 150MHz frequency | ranges: BODF, 700°F, & BOO°F, 3
10MHz Model 4017 $325 output 100MV - 35MHz. Audio output 1kHz @ | counter, low distortion and sine/square | « 0.24v output - 60 watts. | i
5MHz Model 4011 $255 1V AMS. waves. 2l . ; -
* 5§ | sed | thod of troll -
P $205 [ITTTESerl | 56-9000 (analog, wio counter) $124 | $G-9200 (wio counten) $124 L Thakiod ol momchna 9B

Elenco Oscilloscopes

Elenco Educational Kits

Electronic Science Lab

Free Dust Cover and 2 Probes

$-1330 25MHz Delayed Sweap $439
S-1340 40MHz Dual Trace $475

DIGITAL SCOPE SUPER SPECIALS

Guaranteed Lowest Prices

UPS SHIPPING: 48 STATES 5%

$-1360 80MHz Delayed Swoep $725
$-1390 100MHz Delayed Sweep $895

Model XK-150
Digital / Analog Trainer

*89.%

Model AR-2N6K

2 Meter / 6 Meter
Amateur Radio Kit

Model AM-780K
Two IC Radio Kit

LED Buffered R

* Built-in Function Generator
(sine and square wave)

* Bullt-in Clock Generator

= Varlable Power Supply

Model M-1005K

= Transisior Tast

Model MX-901

DMM Kit Electronic Crystal Radio

C&S SALES, INC.

+1.25V 1o 15VDC & 254 M| Diode Test e SR 95 ] .n s 6 "AA"
DS-203 20MHz/10Ms/s Analog/Digital 125V 1o -15VDC @ .25A « Ohverload Protection \B ) ‘\ 6 ‘nit:\::;: :M;Jm batteries
f e +5VDC & 257 * Pocket 5 :
DS-303 40MHz/20Ms/s Analog/Digital v p St i b e nzess Smwmw $ 1 7 0
DS-603 60MHz/20Ms/s Analog/Digital 15VAC @ 25A 1 5 i - No Beniiea Fien

Maxitronix 500-in-1 Electronic Prolect Lab Model MX-909

Everything you need to build 500 exciting el

* Learn the basics ol electronics and put your knowledge to mrk creating 500 diffarent
electronic experiments, special lighting effects, radio transmitter and receivers, amazing
electronic sound effects, cool games and MORE

+ Includes built-in breadboard for easy wiring and
connection of components, and an LCD (Liquid
Crystal Display) indicates the information during the

e 2 Model AK-700 Model AK-870 el sartn ud by

- - ] ﬁ Pulisa/Teing Radio Control Car Kit + Bulld your knowledge by exploring amplifiers,

TS = : <] J. Telephona Kit $24 a5 analog and digital circuits plus how to read

L -ﬁ-n_—g_-_-‘,.m. 7 gf:;‘g:;;‘;;?;f dilin 3 schematic diagrams.
Topll L. eriess
» B30-pin Breadboard '_' . "\ * 7 Functions * Includes transistors, transformers, diodes, SN
= 8 Data Swilches Qﬁ s1 5 85 * Transmitter . resistors, capacitors, phototransistors, CDs,
S-1325 25MHz Dual Trace $325  S-1345 40MHz Delayed Sweep $569 | o - Included integrated circuits, speaker,

earphone, 4
LEDs, and LED digit display! 3

+ Fact-filled, illustrated, lab-style
manual included.

15 DAY MONEY BACK GUARANTEE

150 W. CARPENTER AVENUE
WHEELING, IL 60090

(847) 541-9904 (847) 541-0710

http://www.cs-sales.com

2YEAR FACTORY WARRANTY

OTHERS CALL FOR DETAILS
IL Residents add 8.25% Sales Tax

SEE US ON THE WEB

FAX:
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WANTED: ROCKWELL-Collins HF-80
equipment, 8515-1, 237B-3 log periodic,
Collins literature. |im Stitzinger 805-259-
2011, 805-259-3830 (fax), bfl-ifs@smart
link.net

SATELLITE TV. Complete selection of C
& Ku band equipment,
WWW.DAVESWEBSHOP.COM

1.2GHz ATV — 8 channel TRANS
MITTERS and RECEIVERS. 75mW
output power, | video channel, 2 audio. SMA
connectors. NTSC/PAL compatible. Includes
| /4 wave rubber duck antenna. Standard fre-
quencies are: 1250, 1255, 1260, 1265, 1270,
1275, 1280, 1290 MHz. Custom frequencies
are available. $79/each for transmit-
ter. $79/each for receiver. EzATV.
Visit our web-site for dealers or order on-
line at www.4atv.com

2.4GHz POWER amplifier with power
supply. 10-40 mW input, | (one) watt output
with in-line SMA connectors and built-in
heat sink. Approx. 2" x 2" x 5/8" size.
Frequency range 2.3GHz-2.5GHz.
$189/each. Compatible with all ATV prod-
uct lines. See our website for more info on
accessories and transmitter and receiver
modules. EzATV. Visit our web-site for deal-
ers or order on-line at www.4atv.com

with N or SMA connector tuned for 2.3-2.5
GHz. Use with 2.4GHz ATV 8 channel trans-
mitter or receiver. $179/ea. SPECIAL
PRICE. EzATV. Visit our web-site for dealers
or order on-line at www.4atv.com

2.4GHz WIRELESS transmitter
[receiver kit. ASK-2008-TR, 8 fre-
quencies uP controlled 2.300 to 2.48| MHz,
video NTSC/PAL with 2 channels of audio
for development testing. |12VDC/100 mA for
both transmitter and receiver. Includes 2
rubber duck antennas. $125. Matco, Inc,
Schaumburg, IL, 1-800-719-9605,
sales@matco.com or visitorder on-line at
www.matco.com

2.4GHz ATV — 8 channel TRANS-
MITTERS AND RECEIVERS. 35mW
output power, | video channel, 2 audio. SMA
connectors. NTSC/PAL compatible. Includes
|/4 wave rubber duck antenna. Standard fre-
quencies are: 2398, 2405, 2412, 2416, 2420,
2428, 2435, 2442 MHz. Custom frequencies
are available. See ad in this section for power
amplifier. $79/each for transmitter.
$79/each for receiver. EzATV. Visit
our web-site for dealers or order on-line at
www.4atv.com

TUBES WANTED: Any quantity, clean,
unused, small, or large. Please send list of
types, quantities, Also selling — send SASE
for list AE. Typetronics, PO Box 8873, Ft.
Lauderdale, FL 33310-8873. 954-583-1340;
fax 954-583-0777. Fred Schmidt N4TT. For
sale Teletype® parts.

BATTERIES/

CHARGERS

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 #I50-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 92801.714-952-21 14, FAX
714-952-3280. www.a-aengineering.com

B —

SCANNERS

CB MODIFICATIONS! Freq-
uencies, books, kits, high-perfor-
mance accessories, plans, repairs,
amplifiers, l0-meter conver-
sions. The best since [1976!
Catalog $3. CBCI, Box 30655NV,
Tucson, AZ 85751.
www.cbcintl.com

240+ CHANNEL CB/HAM/FRS/COM-
MERCIAL radios: AM/FM/SSB/CW export/
domestic: RCI, TEKK, Motorola, Uniden,
Cobra, Alinco, Kenwood. Mics, antennas, lin-
ears, meters, mod books, manuals, schemat-
ics, night scopes, and tons more stuff!
Catalog $3. MAXTECH, Box 8086, New
York, NY 10150. 718-547-8244. www.penny

circus.net

Nuts & Volts
Subscription Special
See Page &7

COMPUTER
HARDWARE

DEC EQUIPMENT WANTED!! We
are buying DEC systems, boards, terminals,
drives and peripherals. Also Scientific Micro
Systems (SMS), CMD, Datability, Dilog, DSD,
EMULEX, other DEC compatibles. Please
contact us for a quote or fax/email your
equipment list.VVe buy, sell, and trade. KEY-
WAYS, INC., 937-847-2300 or fax 937-
847-2350 or email buyer@keyways.com

BRAND NAME Pentium computers
starting at $50. Call Jerry W2GIA, Disks N
Data, 1-800-833-6893 or E-Mail:
dndcom2@home.com

SONY PLAYSTATION plug-in
GAME ENHANCER $25 or sol-
der-in mod-chip $15! Plays backup
COPY of CD, you do not need to have
original to play backup!
Visa/MasterCard/Amex/Discover, order toll
free 1-877-882-0431, www.saveware.com

COMPUTER

SOFTWARE

KEYSTROKE LOGGER: This new soft-
ware hides in the background on your com-
puter allowing you to view what other peo-
ple have been doing on the installed com-
puter. Great for monitoring the children or
the wife. www.spousewatcher.com

VGA TO COMPOSITE (NTSC) VIDEO
CONVERTER — ULT-2000. Handheld.
Powered from keyboard with S-video and
RGB outputs, too. 3:1 zoom control with
many extras. $99/ea. Matco, Inc,
Schaumburg, IL, 1-800-719-9605,
sales@matco.com or visitorder on-line at
WWW.matco.com

DATA ACQUISITION: This very com-
pact and low-cost kit will allow virtually any
PC to be used for quick and easy data acqui-
sition and control. It connects to any stan-
dard parallel printer port, and despite its tiny
size provides eight analog inputs, four digital
inputs, and four digital outputs.
www.electronickits.com

EVERYTHING NEW w/warranty! Best
prices, Motherboards with CPU 900MHz
$195, custom configured systems, modems
$19, multimedia kits $29, scanners, monitors,
cases, $20. Hard drives sizes to 200 giga-
bytes. 540 megabyte $15. Call 714-778-
0450. Email: cci@surfside.net

COMPLETE SYSTEMS: 900MHz sys-
tems $399. Pentium Il from $199, mother-
boards $20, color printers $45, |.44/1.2 flop-
pies, speakers $10. 714-778-0450.

800MHz AMD Duron comput-
er system. 30 gigabyte hard drive,
52X CD-ROM drive, 128MB memory,
64MB video, 4 USB ports, LAN, 56K
modem/voice/fax, sound, speakers, key-
board, mouse, ATX case, many FREE
applications, 2 year warranty! $359.
900MHz AMD Athlon T-Bird system, same
as above but with DVD player, $449 or
1.2 gigabyte AMD T-Bird for $499! Upgrade
your old computer, 750MHz CPU and
ATX motherboard with
video/sound/modem/LAN, all ports $159,
see www.saveware.com for more deals! Call
about CDRW writers, scanners, monitors,
printers, memory, and other add-ons.
Visa/MasterCard/Amex/Discover,
order toll free 1-877-882-0431,
www.saveware,com

« True Windows interface

« Integrated Autoplace

+ MultHevel Undo & Redo

« True Windows 32 bit application

« Schematic and PCB Design as standard

» Intelligent Cut, Copy and Paste - internal &
external

« Forward design changes - Schematic to PCB

« Integrated Shape based AutoRouter (Optional
Extra)

+ Shape based copper pour and split power planes

« And now version 4.0 with many new features !/

Call Ohio Automation (740) 596 1023
www.numberone.com

LIQUIDATION WINDOWS $5/98/2000,
Office suites $10-69. Windows companion
$5.Windows tutorials $5, Norton Antivirus,
Ghost,Virtual drive $15. 714-778-0450.

FREE!"" CD-ROM and software disk cat-
alog. MOM ‘N’ POP’S SOFTWARE, PO
Box 15003-N, Springhill, FL 34609-0111.
352-688-9108. momnpop@gate.net

WWW.SCHEMATICA.COM FOR pro-
fessional freeware and shareware. Active and
passive filter design, 555 designer, linear sim-
ulators.

USB DATA ACQUISITION. Want to
set digital outputs from your PC, but aren’t
sure how? Want to send an email message
automatically when a digital input state
changes! Do all this and more! Use for
robotics, industrial control, or testing.
Includes disk, manual, interface card,and USB
cable. Only $149. Details:
http://home.att.net/~kadtronix/main.htm
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CAM & MOTION: Z-trace PCB toolpath.
Plotcam motion control. www.ddt-us.com
ddt-us@cfl.rr.com

COMPUTER &

EQUIPMENT
WANTED

WANTED: FOR historical museum, pre-
1980 microcomputers, magazines, and sales
literature. Floyd, VA 24091-0341 (540-763-
3311/540-382-2935).

DEC EQUIPMENT WANTED! We
are buying DEC systems, boards, terminals,
drives and peripherals. Also Scientific Micro
Systems (SMS), CMD, Datability, Dilog, DSD,
EMULEX, other DEC compatibles. Please
contact us for a quote or fax/email your
equipment list. VWe buy, sell, and trade. KEY=
WAYS, INC., 937-847-2300 or fax 937-
847-2350 or email buyer@keyways.com

6809 GIMIX CPU card wanted. Doctor
Gordon 305-653-8000. Office 301. 16800
NW 2nd Ave., Miami, FL 33169.

TEST

EQUIPMENT

FEITEK PROVIDES repair, calibration
and traceable certifications of test equip-
ment. Free estimates. We 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 631 14,314-
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), CMD, Datability, Dilog, DSD,
EMULEX, other DEC compatibles. Please
contact us for a quote or fax/email your
equipment list. WWe buy, sell, and trade. KEY =
WAYS, INC., 937-847-2300 or fax 937-
847-2350 or email buyer@keyways.com

TEST EQUIPMENT technicians needed:
calibration and repair techs. Three full-time
openings. Our company sells, rents, repairs,
and calibrates HP and Tek.We are located in
Broomfield, Colorado, between Boulder and
Denver. We perform electronic and physi-
cal/dimensional calibrations. Please send
resume to irl@calibration.com

A-COMM ELECTRONICS: we buy and
sell test equipment. http://www.a-comm.com
11891 E. 33rd Avenue, Aurora, CO 80010.
Tel: 303-341-2283, fax 303-341-2293.

POCKET TESTBENCH, inexpensive
RS-232 virtual instrument, with oscilloscope,
logic analyzer, counter, and generator modes.
www.oricomtech.com

DIGITAL OSCILLOSCOPES. Our
DSOl/frequency counters work with your
computer, graphic calculator, or Pocket PC.
Check out our new 14 MSPS model at
www.ast-electronics.com or call us at 704-
861-9475.

CHECK OUR growing line of audio test
instruments: data sheets, user guides, soft-
ware. TDL Technology, Inc.,
www.zianet.com/tdl.

HP B8555A/8552B SPECTRUM
ANALYZER with 14T storage scope
display. |0 MHz-18 GHz. New condition. Not
used since refurbished/calibrated by Tucker
Electronics. All manuals included. Paid
$3,500. Sell $1,000 OBO. 803-534-6868.

SECURITY

SURVEILLANCE EQUIPMENT:
Micro video cameras, tele-recorders,
counter-spy and more. Direct from manufac-
turer. Buy direct, why not! Check out our
great deals at www.mjelectronics.com
Phone 914-699-2294 open 7 days late.

WWW.COVERTBUG.COM 8 HR 22
min DIGITAL RECORDER. Internal
microphone & speaker.YOX, external micro-
phone & earphone. Telephone recording
coupler. 4x|-3/8x9/16in. Visit website for
details. Brochure. $225 + $6 S&H.
Sheffield Electronics, PO Box 377940,
Chicago, IL  60637. 773-324-2196.
sheffield@covertbug.com

P

SPY-LIKE micro digital camera
QUICKPIX Qp-2. Digital still camera,
NetCam solution and AVl movies capability.
Great pricing for Nuts & Volts readers, enter
coupon "NV" for $20 instant discount. To
order call 604-468-9290 or visit
www.nsiradio.com

Hyn

THE TLC-1 records automatically all tele-
phone conversations up to |2 hrs. on a sin-
gle tape, $79. The FMX-=1 detects and
locates bugging devices, $69. The TLP=1
stops others from listening in or recording
your telephone conversations, $49. Send
check to Vakis, 2930 Pine Ave., Niagara Falls,
NY 14301, Buy wholesale directly from man-
ufacturers.

SURVEILLANCE-COUNTERSUR-
VEILLANCE: | buy and sell used equip-
ment. Steve 410-879-4035.

. o
9 VOLT IR sensitive B/W high res
430 TVL camera with optional black
low-profile swivel adjustable enclosure. Pin
hole or Std. lens type. 6, 8, and 12mm lens
are available. 1/3" CCD, 3.6mm/F2.0 lens
included; works from 7.5=13 VDC, highest
voltage range in market. 0.08 lux, 1.27" x
1.27"" x 0.5"D pinhole or |" deep standard.
$49 each. Enclosure: $8; optional lens:
$18. Dealers welcome. Matco, Inc,
Schaumburg, IL, 1-800-719-9605,
sales@matco.com or visitorder on-line at
www.matco.com

g

SCANNING MOTOR — A-330SC
with universal mounting bracket accepts all
standard 1/4 x 20 threaded CCTV cameras.
No tilt, just PAN. 75 degrees of continuous
motion with a scan rate of 5 seconds per
cycle. | 10 volt indoor operation, but can be
adapted for outdoor use. Includes |2 foot
power cord. Perfect solution to triple your
effective camera viewing angle! $39/each,
or $25/each in qty. of 4. Small size, 3-
1/2"D x 2"H. Matco, Inc., Schaumburg, IL, |-
800-719-9605, sales@matco.com or

visitlorder on-line at www.matco.com

WEATHER RESISTANT OUTDOOR
CAMERAS. WR-700 type, high impact
tempered glass with stand. Black & white
(430 lines), or color (420+ lines) available.
Standard 3.6mm lenses with optional lenses
of 6, 8, and 12 mm at $20 extra. B/W
$119/each. Color $179/each. Small
compact size with sun shield. Matco, Inc.,
Schaumburg, IL, 1-800-719-9605,
sales@matco.com or visitforder on-line at
WWW.Matco.com

AS-1004 wireless 2.4GHz, FCC
approved. 2.4GHz transmitter & receiver
with audio! Capable handling total of 4 wire-
less cameras, range: >300". Built-in camera,
400 TV line. $199 per system.
Additional cameras at $129/each. Matco,
Inc., Schaumburg, IL, 1-800-719-9605,
sales@matco.com or visitorder on-line at
WwWw.matco.com

CCD BULLET CAMERAS B/W &
COLOR. AX-800 series, weather resistant
high impact design with swivel bracket. Wil
work with Matco’s scanning motor. 3/4"
diameter x 3" long approx. B/W: 400 line/0.2
lux. $79Jeach. Color: 350 lines/2 lux,
$1 19/each — price reduction. Matco, Inc.,
Schaumburg, IL, 1-800-719-9605,
sales@matco.com or visitorder on-line at
www.matco.com

SECURITY DISTRIBUTORS needed
for our complete line of products. Complete
line of products shown above. MATCO, Inc.
Visit www.matco.com and call 630-350-0299
for more info.

40 DAYS and 40 NIGHTS
RECORDER.Time lapse, with remote, can
be activated by either contact closure or
continuous duty operation with standard T-
120 tape. Models from $349-$529.
Matco, Inc., Schaumburg, IL, 1-800-719-9605,
sales@matco.com or visitorder on-line at
www.matco.com

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.
HTTP:/IWWWSPY-CITY.COM

ALARMLAND.COM SECURITY
devices for professionals. Motion detectors,
panels, contacts, CCTV, and more. Fax your
order to 732-840-1390.

KEYSTROKE LOGGER: This tiny piece
of hardware installs between your keyboard
wire and computer in seconds. Then it logs
all keystrokes, which you can view at your
convenience. www.spousewatcher.com

INFRARED FILTER ELIMINATES
99.9% OF ALL VISIBLE LIGHT — IR-
9000.All B/W CCD cameras are IR sensitive.
Place a 25 watt or less light behind the 3" x
3" filter, and you will see in the DARK.
$18/each. Purchase 2 for  $30.
Matco, Inc., Schaumburg, IL, |-800-719-9605,
sales@matco.com or visitorder on-line at
www.matco.com

5" AND 5.5” LCD high definition
color monitors wjstereo. 960 x 240
pixels wi/brightness and tint controls.
Attractive enclosure with built-in speaker.
Great for security or general purpose use.
Both models have a small compact foot-
print, with an ultra-bright display, RCA inputs
NTSC or PAL. Special price with regulated
power $249/each. Matco, Inc.,
Schaumburg, IL, 1-800-719-9605,
sales@matco.com or visittorder on-line at
www.matco.com

VGA TO COMPOSITE (NTSC/PAL)
VIDEO CONVERTER — ULT-2000.
Small foot-print. Powered from keyboard
with S-video and RGB outputs, too. 3:l
optional zoom control, simultaneous outputs
with many extras. $99/ea.
Matco, Inc., Schaumburg, IL, 1-800-719-9605,
sales@matco.com or visit/order on-line at
www.matco.com

WIRELESS COLOR rechargeable
2.4GHz system, ASK-7003-TR. 150 foot
range. Includes camera/transmitter, receiver
and built-in battery pack with charging sys-
tems. Range |50 feet. High volume sell-
er! $169. Matco, Inc,, Schaumburg, IL, |-
800-719-9605, sales@matco.com  or
visit/order on-line at www.matco.com
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SEE ELECTRONICS SHOWCASE,
page 47 for other MATCO products, includ-
ing wireless systems.

16 CHANNEL MULTIPLEXER.
Display 4,8,and 16 video outputs directly on
a TV or security monitor. This is the only
device which allows full screen display of
video on VCR playback (see 40 days and 40
nights recorder). Plenty of options including
tilting, zoom, individual gain adjustments, etc.
Price slashed to $849 each. Matco,
Inc., Schaumburg, IL, [1-800-719-9605,
sales@matco.com or visit/order on-line at
WWW.Mmatco.com

14 B/W high resolution SECURI-
TY MONITOR. A standard 12" monitor
is just too small for most applications.
Attractive dark gray enclosure with audio
and built-in speaker. 75 ohm termination
switch for balancing with all types of CCD
board cameras and other video inputs.
$139/each. Matco, Inc., Schaumburg, IL, |-
800-719-9605, sales@matco.com  or
visitorder on-line at www.matco.com

14” COLOR — high resolution
SECURITY MONITOR w/4 channel
switcher. High impact enclosure with
modern front panel 4 channel video and
audio switcher. High quality speaker built-in.
Components purchased separately would
exceed $500. Price slashed to $249/each.
Matco, Inc., Schaumburg, IL, 1-800-719-9605,
sales@matco.com or visitorder on-line at
www.matco.com

INFRARED CAMERA for under-
water or all-weather use, AX-808
(B/W) or AX-808-C (color). Designed for
lake water to depths of 85 feet. Enclosed
LEDs illuminates up to a distance of 20 feet.
12 volt operation. Color $149, B/W
$99. Matco, Inc., Schaumburg, IL, 1-800-719-
9605, sales@matco.com or visit/order on-
line at www.matco.com

COLOR & B/W board cameras
wicases, BX-120-LC (350 lines color) $89;
BX-125-LC (380 lines color) $99, sub-minia-
ture BX-123-AU (420 lines B/W with audio)
$69. Matco, Inc., Schaumburg, IL, 1-800-719-
9605, sales@matco.com or visitorder on-
line at www.matco.com

SATELLITE
EOUIPMENT

FREE SATELLITETV Buyer’s Guide. Low
prices on big dish systems, upgrades and
parts. Upgrade to digital with new 4DTV
receiver or sidecar. Best prices on little dish
systems, too. Backed by Skyvision’s technical
expertise, YOU CAN do it yourself!
www.skyvision.com Call [-800-543-
3025.

QUAD PROCESSOR works with
VGA monitor, QVS-104-CV. NTSC
inputs, composite outputs as well as output
for direct connection to VGA monitor. Saves
cost of expensive high-grade security moni-
tor, $269. Matco, Inc., Schaumburg, IL, |-
800-719-9605, sales@matco.com  or
visit/order on-line at www.matco.com

ULTRA LOW-LIGHT COLOR — 470
line/0.3 lux camera. CNL-1|-C-HR,
1.5" x 1.5" x 1", 1/3" CCD board camera
with 3/6mm F2.0 lens. Excellent color rendi-
tion using Sony chipset. 12VDC @ 240 mA.
Optional 6, 8, 12mm lenses. Special
$179/each. Matco, Inc., Schaumburg, IL, |-
800-719-9605, sales@matco.com or
visit/order on-line at www.matco.com

SATELLITE REPORT: Find all the latest
in satellite descrambling in this 54-page
report. Lists all the cheapest and reliable
sources for hacked cards and equipment.
www.electronickits.com

SATELLITE TV. Complete selection of C
& Ku band equipment,
WWW.DAVESWEBSHOP.COM

WHOLESALE PRICING. Call, fax, or
email for free catalog of over |,600 items
from satellites, cable, security, telephone wire
and connectors. Quality pricing, fast shipping
& great discount pricing. Your accessory con-
nection. Call SkyMarketing @ 1-800-637-
4965 or 219-489-7525. Fax: 219-489-2285.
Email: skymark@fwi.com or visit us on the
website at www.sky-marketing.com

MILITARY

SURPLUS
ELECTRONICS

DOSIMETERS/RADIATION
DETECTING KITS. New Canadian military
surplus, now illegal to import due to recent
change in Arms Control laws. Ten dosime-
ters, two chargers, two radiation meters
wicarrying cases. Single D cell powers charg-
ers and meters. Survival, nuclear war, nuclear
power plants. $125 shipped US. Credit cards,
checks. Dealers/quantities welcome. Steve
410-879-4035 or Steve@swssec.com

wWwWW. nutsvolts. com

AUDIO — VIDEO

— LASERS

SYNC-A-LINK UNIVERSAL video
sync generators. Phone 918-479-6451,
Email: ric@sstelco.com Sync-A=-Link, PO
Box 4, Locust Grove, OK 74352.

STEREOSCOPER VR 3D generator.
GenCams. 918-479-6451, email:
ric@sstelco.com. Syne-A-Link, PO Box
4, Locust Grove, OK 74352 USA.

PANASONIC S$-VHS VCR model AG-
6730 time lapse recorder $275 & 2 digital
CCD color cameras WV-C1320 $200. 301 -
513-8524.

STUDIO GEAR, antique radios, tubes, pro
video, and unusual collectibles at
WWWobibbtek.com Call Tom @ 856-222-
0636, fax to B56-222-0638 for printed list.

Credit cards welcome.

CABLE TV

CABLE CONVERTERS. Brand new
Viewmaster, Media Tech. Latest technology.
Blowout wholesale prices. Guaranteed,
ready to go. Call for flyer 412-833-0773.

CABLE PARTS & EVERYTHING.
Parts & accessories. Best prices & quanti
discounts. WE DON'T SELL BOXES. |-800-
MODULE-0.

WANTED: TEKNIKA 6510 cable con-
verter boxes. 707-928-5528.
lorrendaro@webtv.net

CABLE REPORT: This 50 page report
contains all the latest in how cable systems
have been compromised. Including cheap and
reliable sources for test chips and equip-
ment. www.electronickits.com

CABLE PARTS! Computer parts. Call for
great prices or visit us on the Web:
HTTP://WWW.CB-Electronics.com or call
1-800-436-8630.

POSITIVE AND negative cable TV filters.
www.gofilters.com 1-800-235-8080. Mike is
back, give us a call. We can help in all situa-
tions.

CABLE TV converters, brand new |25 ch
like VM4000 $49 (10 lot). Original convert-
ers as low as $29. Warranty, call for best
prices, 214-552-0078.

CABLE PARTS for all makes and models,
computer software, assembly & engineering,
parts and accessories. Best prices & quantity
discounts. NO CALIFORNIA SALES.
http://www.angelfire.com/movies/testchips/i
ndex.htm |-888-322-3886.

RAW UNMODIFIED CONVERTERS.
Thousands in stock.Any and all models avail-
able. 2254s in stock. No minimum to buy.
No order too big, no order too small. FOR-
GET THE HYPE, $§ ABSOLUTE LOWEST
PRICES $. Special this month on 2254s and
8600s. Call today 412-798-1644.

ABC WHOLESALERS, IMPORTER
& DISTRIBUTORS OF NEW
UNMODIFIED 125 CHANNEL
CONVERTER, MONTHLY SPECIAL
MINIMUM LOTS OF 10. SA 8600
$25 ea, JERROLD BB $45 ea, JER-
ROLD 7212 $19.95 ea, PIONEER
6110,6310 $25 ea, TOCOM 5507,
5503 %35 + ALL MODEL
REMOTES. SE HABLA ESPANOL,
SAME DAY SHIPPING. 1-800-510-
1924,

SPECIAL %45 ea. BRAND NEW
125 CHANNEL BASIC CONVERT-
ERS. ALSO AVAILABLE AT LOW
LOW PRICES SCIENTIFIC
ATLANTA, JERROLD, TOCOM, PIO-
NEER, ALL CONVERTERS
SHIPPED UNMODIFIED, SAME
DAY SHIPPING, SE HABLA
ESPANOL. www.abcintern
ationaldist.com 1-800-889-8842.

CABLE TV converter wholesaler.
Brand new 125 channel convert-
er, 10 lot $45. Unmodified DPV
7212 $19.95 SA 8600 $25.Call us
for lowest prices on other mod-
els such as BB, CFT, Pioneer, SA
8580. Dealers only, 1-888-860-~
6365.

CABLE CONVERTERS. CFTs,
Basebands, Scientific Atlanta, Pioneer, Zenith,
Panasonic. 718-262-0900, oo7sfn@aol.com

TELEPHONE/FAX

PHONE MANAGER: This unit looks
exactly like a Caller ID, except it records
time, date, and length of all outgoing calls.
www.spousewatcher.com

COMPONENTS

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

WANT TO Buy: ICs, military & aircraft
relays, diodes, transistors, connectors, tanta-
lum capacitors, electronic test equipment &
most components. Hoffy Electronic Ent., E-
Mail: Hoffiel |65@aol.com 818-718-1165,
FAX 818-341-5506.

CASH PAID FOR ICs. Military or com-
mercial integrated circuits, transistors,
diodes, any semiconductors.
ELECTRONIC SURPLUS, INC,, 5363
Broadway, Cleveland, OH 44127, 216-44-
8500 or fax 216-441-8503, since 1946.
www.electronicsurplus.com

ELECTRONIC COMPONENTS, kits,
test equipment, books, tools, and
supplies for hams, hobbyists, and busi-
nesses. Many hard-to-find items like variable
capacitors, vernier dials and drives, coil

forms, magnet wire, toroids, more.
www.oselectronics.com
ELECTRONIC KITS, components,

meters, software. School/club discounts.
Hard-to-find items. Authorized ECG/NTE
distributor. Call J-Tron [|-888-595-8766,
www.j-tron.com

MICROCON-

TROLLERS

ATMEL B89CXXXX programmer, |IBM
parallel port, C++ source code, schematics,
$250 + S/H. http://members.aol.com/
HawaiianComputer

PIC & ATMEL PROGRAMMERS
from $15.95 and $29.95! Visit www.electron
ics|23.com for complete details. Amazon
Electronics, Inc. Toll free 1-888-549-3749.

PIC PROGRAMMERS: Several different
programmer kits that you can build yourself
all the most popular PIC and Atmel chips.
www.electronickits.com
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THE WORLD’S largest range of AVR &
PICmicro hardware and software. Home of
the very popular SimmStick™. Hi-Tech PIC
C compilers $100 off. Biggest range of
PICmicro/AVR C & Basic compilers from all
over the world. Many delivered via a web
download. On-line real-time shopping cart.
World wide delivery. Microcontroller kits
and associated components. Dealer for N&V,
CCS, Bascom, Codevision, FED, Hi-Tech, DIY
HK, Newfound Warp- | 3, Tato, Codedesigner,
BasicMicro, Lawicell, Wirz, Square One,
P16PRO/PICALL Rego, and many more.
Customer satisfaction guaranteed.
http:/lwww.dontronics.com

ANTIQUE

ELECTRONICS

WANTED: FOR historical museum, pre-
1980 microcomputers, magazines, and sales
literature. Floyd, VA 24091-0341 (540-763-
3311/540-382-2935).

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), CMD, Datability, Dilog, DSD,
EMULEX, other DEC compatibles. Please
contact us for a quote or fax/email your
equipment list. Ve buy, sell, and trade. KEY-
WAYS, INC, 937-847-2300 or fax 937-
847-2350 or email buyer@keyways.com

AVIATION

ELECTRONICS

PUBLICATIONS

WWW.COVERTBUG.COM SUR-
VEILLANCE DESIGN BOOK. |17
production schematics, all types of transmit-
ters. Room, telephone, battery, and mains
powered. Countersurveillance chapter with

equipment. Visit website for details.
Brochure. $40 + $6 S&H. Sheffield

Electronics, PO  Box 377940,
Chicago, IL  60637. 773-324-2196.
sheffield@covertbug.com

HIGH-TECH SURVIVAL: Electronics,
computers, internet, energy, phones, medical,
financial, security, physical survival, unex-

plained phenomena. CON-
SUMERTRONICS, www.tsc-
global.com

ROBOTICS

ROBOT BOOKS.COM visit our web
site for reviews of robotics books, plus robot
kits, toys, movies, and magazines!
www.robotbooks.com

EASY RC. Preprogrammed PIC accepts
standard RC pulses and sends control signals
to motor controller for direction and pro-
portional speed control. Single channel or
dual channel with mixing available. Info: 570-
735-5053. htep://divelec.tripod.com email:
carlk3jml@bigfoot.com

ek PR
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MOTOR CONTROLLERS, PWM, 12V,

24V, 35A, many features from $40
plus S&H. Info: 570-735-5053. Details:
http://divelec.tripod.com Toll free orders
(only) 1-888-314-6998.

ARobot KIT from Arrick Robotics uses
the BASIC Stamp Il. Quality metal construc-
tion. Easy to assemble and very expandable.
$235. heep://www.robotics.com/arobot

ROBOT KITS: Over 30 complete robot
kits from beginner to advanced at
www.electronickits.com

(4

MBOB ROBOT base. A compact, power-
ful base with plenty of deck area for compo-
nent dense projects. Uses high quality 1/4
scale servos and has adjustable decks!
www.tekwild.com 512-447-6476 for more
info.

12V HIGH-TORQUE MOTOR &
WHEEL. Need a drive system for your
robot or cart! This high-torque motor and 8
inch wheel are the answer. Only $59 plus
S&H. Details: http://home.att.net/~kadtro
nix/main.htm or phone 321-757-9280.

NEW — COPROCESSORS and con-
troller boards for small bots, PIC singleboard
computers and other prototyping compo-
nents. www.oricomtech.com

ROBODYSSEY SYSTEMS, LLC, Mobile
Robotics. Robodyssey™ Systems, LLC has
three new mobile robotics platforms — built
to last, laser cut anodized aluminum:; drilled
and tapped mounting points require minimal
hardware; control methods include Stamp™,
tether, or analog. Designed to meet require-
ments of RobotMelee ™ (see
http://dpein.home.netcom.com), IEEE
MicroMouse, F-180 Small Size RoboCup,
Trinity College Fire Fighting Home Robot, or
Beam. Contact: sales@robodyssey.com
www.robodyssey.com

PBREAK BREAKOUT board for paral-
lel and game ports. Extensive tutorials.
hetp:/fwww.cncKITS.com

PLANS — KITS —

SCHEMATICS

ELECTRONIC KITS: Hundreds of elec-
tronic kits and projects. Where else except
www.electronickits.com

AMATZING KITS, remote control, motor
controllers, PIC experimenter boards. Fun
and educational. Quality guaranteed.
www.dlrkits.com

WWW.COVERTBUG.COM SUR-
VEILLANCE TRANSMITTERS using
all RadioShack’s numbered parts are easy to
build with our kit type plans. Three room,
two telephone transmitters for the FM band
and above. $7. No personal checks.
Sheffield Electronics, PO Box 377940,
Chicago, IL  60637. 773-324-2196.
sheffield@covertbug.com

ISA DIGITAL/ANALOG BOARD.
Great for experimenters, designers, stu-
dents. 27 digital /O lines, eight 8-bit AD
inputs, one with mike preamp, two 8-bit DA
outputs, one with power amp, buffered data,
address and control lines, plus 3 spare
selects for expansion. Bare board only $20,
kits and assembled available. More informa-
tion and FREE control and embedded tuto-
rial at www.learn-c.com

MOBILE ROBOT PLANS. Want to
build a powerful radio-controlled mobile
robot? These plans explain how. Includes
descriptions and photos. Also includes con-
troller schematic, parts list, and BASIC
Stamp source code. Only $29. Deurails:
http://home.att.net/~kadtronix/main.htm

HIGH-TECH SURVIVAL: Electronics,
computers, internet, energy, phones, medical,
financial, security, physical survival, unex-

plained phenomena. CON-
SUMERTRONICS, www.tsc-
global.com

ELECTRONIC KITS, components,

meters, software. School/club discounts.
Hard-to-find items. Authorized ECG/NTE
distributor. Call )-Tron [-888-595-8766,
www.j-tron.com

MISCELLANEOUS

ELECTRONICS FOR
SALE

DEALS AND new stuffl We have white
LEDs, toroid transformers, flame lamps, light
sticks, and more. Check out our news sec-
tion and features page. New updates all the
time. www.blkfeather.com

AFFORDAEBLE
CNC MACHINES

Simple to Use

Run From
Any Version
of Windows®

www.flashcutcnc,com

Automated Machine Tools to Produce
+ Panels + Chassis/Housings
+ PCB Prototypes  + Any 3D Part

FLASHCUT CNC

1263 El Camino Real, Menlo Park, CA 94025
4949 5t. Elmo Avenue, Bethesda, MD 20814
Tel B88-883-5274 Fax 650-853-1405

LedVision Holdings, Inc.

Scrolling L.E.D. Signs
* Wireless Keyboard
* Includes Windows Software
* Text & Graphics
* Super Bright Multi-Color
« Clock Functions & Scheduler
* Real Time (ASCII) Mode
* 16K Flash Memory
+ RS-232 & RS-485 Serial Ports

303 Sherman Ave., Ackley, lowa 50601
(641) 8473002 Fax: (A1) 847-3889
sales@ledvision.com

www.ledvision.com

SOLAR-POWERED FAN HAT.
Baseball type hat with solar powered fan.
Great for sports fans, golfers, etc. Available in
red or blue. $19 plus $2.00 shipping. CA res-
idents add 7.75% sales tax.
Visa/MC/Disc/Amex OK. HT. Orr
Computer Supplies, 249 Juanita Way,
Placentia, CA 92670. 714-528-9822, 1-800-
377-2023,FAX 714-993-6216.

Electronics Manufacturing
Technology a div. of Ledvision

[SO-9001
Compliant

Bare Printed Circuit Boards

« Design & Layout

= Single, Double & Multi-Layer
Automated Assembly

* SMT & Thru-Hole

* Prototypes Thru Production

* Product Engineering

* Final Assembly & Test

303 Sherman Ave., Ackley, Iowa 50601
(641) 847-3902 Fax: (641) 847-3889

ANAHEIM WIRE PRODUCTS. DIS-
TRIBUTOR OF ELECTRICAL WIRE
AND CABLE since 1973. Items available
from our stock: Hook up wire, Automotive
primary wire, GXL, SXL, Plenum cable, Teflon
wire, Multi-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: http://www.anaheimwire.com OR E-
Mail: info@anaheimwire.com

RS485/422/232/TTL

* Converters
= Repeaters
* Fiber Optics

* Digital /O

* Multidrop RS232
* Custom Units

* Auto TX Enable

RS232 “Extension Cords”
Up to 115.2 Kbps, 4000 ft. ++
Large Multidrop Networks.
Isolated Units. Smart Units
Remote Relay “Extension Cords”

Call the RS485 Wizards at
(513) 874-479¢

RES — R.E.Smith

www.rsd85 . com

“The Nuts & Volts
of Basic Stamps”

See Ad On Page 48
Now Available
at www.nutsvolts.com
or call toll free 1-800-783-4624
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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-bolts,
and eyes. Free catalog. Robert
Mink Import-Export, Box 6437V,
Fair Haven, N]J 07704. Telephone
or fax 732-758-8388. E-Mail:
wltv@compuserve.com

MISCELLANEOUS

ELECTRONICS
WANTED

DEC EQUIPMENT WANTED! We
are buying DEC systems, boards, terminals,
drives and peripherals. Also Scientific Micro
Systems (SMS), CMD, Datability, Dilog, DSD,
EMULEX, other DEC compatibles. Please
contact us for a quote or fax/email your
equipment list. We buy, sell,and trade. KEY -
WAYS, INC., 937-847-2300 or fax 937-
847-2350 or email buyer@keyways.com

“Encyclopedia of
Electronic Circuits”
Vol 7
by Rudy Graff

(i1

St

Designed for quick reference
and on-thejob use, the
Encyclopedia of Electronic
Circuits, Volume 7, puts over
1000 state-of-the-art electronic
and integrated circuit designs at
your fingertips. Organized alpha-
betically by circuit type, this col-
lection includes designs from
industry giants such as Advanced
Micro Devices, Motorola, Tele-
dyne, General Electric, and even
right here in Nuts & Volts.

For each circuit, you'll find a
brief explanation of its operation
and other information regarding
adjustments or alignment. An
invaluable reference tool, this
book also includes a cumulative
index that covers all the circuits
here and in each of the previous 6

volumes.oHLY
$39.95

As a paid subscriber to
Nuts & Volts, you'll receive
10% off the list price!!

(See ad on page 87 for ordering
details and other titles
currently available.)

WANTED: WESTERN Electric, RCA,
Mclntosh, Marantz, |BL, EV, Altec; tubes,
amplifiers, speakers, etc. Maury, 713-728-
4343, fax 713-723-1301.

WANTED: TUBES, radios, transmitters,
receivers, gyros, bearings, connectors, relays,
lamps, synchros. Hyness Company, 709B
Delair Road, Monroe Twp., N 08831, Phone:
609-395-1116, FAX 609-395-1117.

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: 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.

WESTERN ELECTRIC wanted: 1920s-
1960s. Amplifiers, mixers, pre-amps, speak-
ers, tubes, etc. FREE OFFER 1-800-251-5454.

WANTED: DESIGN and/or prototype of
a simple, durable inverter to be used to vary
speed of | to 5 horsepower, 3 phase, 240-
volt motors. 626-350-1302.

CASH PAID FOR ICs. Military or com-
mercial integrated circuits, transistors,
diodes, an semiconductors.
ELECTRONIC SURPLUS, INC, 5363
Broadway, Cleveland, OH 44127. 216-441-
8500 or fax 216-441-8503, since 1946.
www.electronicsurplus.com

BBS & ONLINE

SERVICES

WWW.BLINERS.COM YOUR Cherry
Master & 8 liners website.

EDUCATION

MAGICIAN IS available to solve your RF
problem. | will teach you in my laboratory
how to do it. Young engineers and techni-
cians are welcome. SMT prototyping up to
3GHz for customers. Minaret Radio, John
Horvath ph: 909-943-3676. Ask for my
resume.

BUSINESS

OPPORTUNITIES

AFFILIATES WANTED: If you have a
website you can earn a 10% commission for
every person that you refer to our site.
See complete details at
www.spousewatcher.com

\_‘_M

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.
HTTP//WWW.SPY-CITY.COM

REPAIRS —

SERVICES

(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
Bayberry, Wichita, KS 67226.
316-687-2127, FAX 316-687-
3103,

MECH ENGINEERING CONSULT-
ING: machine design & packaging from con-
ceptual to manufacturing: detailing, bill of
mat'l, part procurement, & proto build. GSC,
MECHANICAL ENGINEERING
SERVICES 508-339-7837 or email:
SECGSC@aol.com. (Ask for Greg.)

WELD ALUMINUM WITH
PROPANE! EZ, INEXPENSIVE, STRONG.
DETAILS: WEEKS, 36 CAROLINA ST, TAY-
LORS, SC 29687. |-800-547-WELD(9353)
FAX 864-244-6349. http://www.durafix.com

SPECIAL PROJECTS HARDWARE:
Unique, original, made-to-order, special
needs, controversial: power meters educa-
tional module, automated control signal
replicator, KX radar emitter, radionics rife,
subliminal mixer/amp, unseen/unknown pres-
ence detector, "aura" detector — many,
many more! LONE STAR CONSULT-
ING, INC., www.lonestartek.com

CAN’T GET schematics of that thing from
the manufacturer? (What a shock!!) We per-
form reverse engineering under contract and
will come up with that much needed dia-
gram. For more information: call, email, or
write for our R-E sheet. Bomarc
Services, Box |13, Casper, WY 82602.
307-234-3488. bomarc.org, rollo@trib.com

Choose a category for your
ad from these classifications.

10. Ham Gear

20. Batteries/Chargers

30. CB/Scanners

40. Music & Accessories

50. Computer Hardware

60. Computer Software

70. Computer Equipment Wanted
80.Test Equipment

85. Security

90. Satellite Equipment

95. Military Surplus Electronics
100. Audio/Video/Lasers
110.Cable TV

| I 5. Telephone/Fax

120. Components

125. Microcontrollers

I 30. Antique Electronics

I 35. Aviation Electronics

I 38. Thermocouple Welder

I 40. Publications

145. Robortics

148. CNC

I 50. Plans/Kits/Schematics

I55. Manuals/Schematics Wanted
160. Misc. Electronics For Sale

1 70. Misc. Electronics Wanted
175. BBS & Online Services
180. Education

190. Business Opportunities

200. Repairs/Service

Nty

lassifi Instructions
TYPE or PRINT your ELECTRONICALLY
RELATED ad copy CLEARLY ([not all
caps) on a separate piece of paper. Spell
out words when submitting handwritten
copy. Calculate the number of words and
multiply it by the appropriate rate [see
RATE PER WORD section). Include any
charges for bold and/or CAPPED words,
any artwork costs that would be applica-
ble, and/or costs for boxing your ad
(explained below). Choose the appropriate
classification for your ad(s) to appear in
[see below). If no classification is indicated,
it will be placed in Misc. Electronics or
wherever we deem most suitable. Enclose
your name, address, phone number, and
Nuts & Voits account number from
your mailing label (if available] for identifi-
cation purposes. Include full payment —
CLASSIFIEDS RUN ON A PRE-PAID
BASIS ONLY — and mail your completed
order to:
NUTS & VOLTS MAGAZINE

430 Princeland Ct., Corona, CA 92878.

RATE PER WORD
The ad rate for current PAID sub-

scribers is B0¢ per word. All others
pay $1.20 per word. There is a
$9.00 minimum charge per ad per
insertian.

BOLD WORDS AND/OR CAPS
Words to be set in bold or CAPS are each
10¢ extra PER WORD. BOLD CAPS are
20¢ extra per word. The first two words of
each ad are bold capped at no charge.
Indicate bold words by underlining. Words
normally written in caps [(e.g. IBM) and
accepted abbreviations such as VAC or
MHz are NOT charged as all cap words.
Use a two-letter abbreviation for states.

A photo or drawing may be run at the top
of your classified ad for an additional
$10.00 (1" depth max.) for camera-ready
art. No wording is allowed in this area. To
BOX your ad, include an additional
$50.00 for copy-only ads, or $75.00 for
ads with art or photos. Photos may be
emailed to classad@nutsvolts.com.

You may email or fax in ad copy or changes
before the closing date (5:00pm on the
5th) using MasterCard or Visa. Include
credit card expiration date, the name that
appears on the card, a daytime phone
number, and your Nuts & Volts account
number Email ad(s] to classad@nuts-
volts.com or fax to 909-371-3052. Ads
without credit card information will not be
listed as received until payment is received
in ful. WE DO NOT CALL, EMAIL, OR
FAX BACK VERIFICATION OR QUOTES
OF EMAILED AND FAXED-IN ADS. For
verification of emailed or faxed-in ads,
please call 909-371-8497.

) DEADLINE

Prepaid ads received by 5:00pm on the
closing date (S5th of the month) will
appear in the following month's issue. Ads
postmarked through the Sth, but received
after the closing date, will be placed in the
next available issue. No cancellations or
changes after the 5th. Cancellations and
changes must be submitted in writing.

All classified ads are running copy only. No
special positioning, centering, dot leaders,
extra space, etc. is allowed. All advertising
in Nuts & Volts is limited to electronically
related items ONLY. All ads are subject
to approval by the publisher We reserve
the right to reject or edit any ad submit-
ted. We do nat take ad copy or changes
over the phone. We do not bill for classi-
fied ads. Repeat ads or ads run in multiple
classifications within the same issue are
allowed. Paid subscribers may run ads at
the 60¢ rate only through their subscrip-
tion expiration date. NO REFUNDS. Credit
only. No credit for typesetting errors will
be issued unless you clearly print or type
your ad copy.
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NOVEMBER 2001

November 2-3

TX - ODESSA - Hamfest. West Texas ARC,
Crarg Martindale W5BU, 915-366-4521.
Email: wSbu@arrl.net

November 3

FL - UMATILLA - Hamfest. Umatilla High
School Annex, 60 Smith St. VE exams.
Talkin: 147.255+. Lake ARA, John Gabele
WBKCE, 352-394-2723. Email:
w8kce@aol.com Web:
http://www.qsl.net/k4fc

OK - ENID - Hamfest. Garfield County
Fairgrounds, Hoover Bldg. 8am-5pm. VE
testing. Talkin: 145.29 -600, 444.400+ 5.0.
Enid Hamfest Group, Tom Worth N5LWT,
580-233-8473 or Fred Selfridge WA50U,
580-242-3551. Email:
enidhamfest@yahoo.com

WA - BLAINE - Hamfest. Mount Baker
ARC, Al Norton K7IEY, 360-354-4622.
Email: k7iey@netscape.net Web:
http://www.qgsl.net/k7skw

November 3-4

GA - LAWRENCEVILLE - State Convention.
Gwinnett County Fairgrounds. Alford
Memorial RC, Randy Bassett KR4NQ, 770-
663-4244 Xt 3989. Email:
KR4NQ@bigfoot.com Web:
www.totr.radio.org

November 4

IA - DAVENPORT - Hamfest. Davenport
RAC, Dave Mayfield WOWRL, 309-762-
6010. Email: hamfest@gwltd.com Web:
http://www.w9wrl.com/hamfest

MI - ST. JOSEPH/BENTON HARBOR -
Hamfest. Blossomland ARA, Duane
Durflinger KX8D, 616-982-0404. Email:
comdac@comdac.com Web:
www.comdac.com/bara

WI - APPLETON/MENASHA - Hamfest.
Fox Cities ARC, John Ensley N9RJZ, 920-
733-3113. Email: n9rjz@arrl.net Web:
http://www.w9zl.ampr.org

November 10

AL - MONTGOMERY - Hamfest. AL State
Fairgrounds, Garrett Coliseum, Federal Dr.
9am-3pm. CAVEC testing. Talkin: 146.84
W4AP. Montgomery ARC, Dennis Rumbley
KS4UO0, 334-409-9971. Email:
ks4uo@arrl.net Web:
http://jschool.troyst.edu/ - w4ap/

FL - PORT ST. LUCIE - Hamfest. Port St.
Lucie ARA, John Cruz KT4VI, 561-465-
9533. Email: brothercruz@cs.com

OH - GARFIELD HEIGHTS - Hamfest. Laura
Lonczak, 216-663-3258. Email:
1n4js@visn.net

OH - GEORGETOWN - Hamfest. Grant ARC,
Dot Silman KB8TQU, 937-446-2234. Email:
Huggee@Bright.net

$C - MYRTLE BEACH - Hamfest. Grand
Strand ARC, Gordon Mooneyhan KE4HXL,
843-448-9379. Email: beachfest2001@hot
mail.com Web: http://www.w4gs.org

TX - AZLE - Hamfest. Tri-County ARC, Jim
Aiello N5QU, 817-444-9465.

Email: drjaiello@aol.com Web:
http://www.gsl.net/tcarc-ntx

November 11

IL - CHICAGO - Auction. DeVry Institute of
Technology, 3300 N. Campbell. Chicago
ARC, Inc., Melissa Meneely KB9QWZ, 773-
384-7514 or Dean NB9Z, 708-331-7764.
Email: carc_inc@hotmail.com Web:
http://www.chicagoarc.com

November 16-17

MS - OCEAN SPRINGS - Hamfest. West
Jackson County ARC, Ernie Orman
W50XA, 228-392-2816.

Email: w5oxa@arrl.net Web:
http://www.datasync.com/-w5o0xa

November 17

A

——

AR

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

—_—

phone number.

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

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

Al listing information should be sent to:
Nuts & Volts Magazine
~ Events Calendar
430 Princeland Court
 Corona, CA 92879

LA - MONROE - Hamfest. Twin City Hams
ARC, Scott Dickson W5WZ, 318-644-2215.
Email: wSwz®@arrl.net Web:
http://www.tchams.org/users/hamfest/
MA - NEWTONVILLE - Auction. Waltham
ARA, Eliot Mayer W1M], 617-484-1089.
Email: wimj@arrl.net Web:
http://www.waraé4.org/auction

NH - LONDONDERRY - Hamfest. The Lions
Club Hall, Mammoth Rd. VE session.
Talkin: 146.850- PL 85.4. Interstate
Repeater Society, Paul Gifford K1NL, 603-
883-3308. Email: kinl@juno.com

November 17-18

IN - FORT WAYNE - State Convention.
Allen County War Memorial Coliseum
Expo Center, 4000 Parnell Ave. Sat: 9am-
4pm, Sun: 9am-3pm. Talkin: 146.88-.
ACARTS, James Boyer KB9IH, 219-489-
6700. Email: jboyer@ail.com

Web: http://www.acarts.com

November 18

NC - BENSON - Hamfest. Johnston ARS,
Bill Lambert AK4H, 919-894-3352 or 919-
894-3100 (7-10 pm). Email:
blambert1@mindspring.com Web:
http://www.jars.net

November 24

FL - OCALA - Hamfest. Booster Stadium,
NE 36th Ave. 8am-2pm. Marion County,
352-236-0744 voice. Email:
jtcomm@atlantic.net

FL - OKEECHOBEE - Hamfest. Okeechobee
ARC ]osh Osterman KF4JHI, 863-634-9862.
Email: kﬂjhi@ﬂweathercom Web:
http://www.flweather.com/oarc/

IN - EVANSVILLE - Hamfest. Vanderburgh
Co. 4-H Center Fairgrounds Auditorium.
8am-2pm. EARS, Neil Rapp WB9VPG, 812-
479-5741. Email: ears@w9ear.org Web:
http://w9ear.org.hamfest.htm

November 25

IL - WHEATON - Radio Fest & Flea Market.
DuPage County Fairgrounds. Fire & Radio
Traders Society of Northern IL., 630-826-
7981. Email: alf3148@megsinet.net

DECEMBER 2001

December 1

AZ - MESA - Hamfest. Superstition ARC,
Ed Cole KB7RMO, 520-468-9015. Email:
colej@cybertrails.com

LA - MINDEN - Hamfest. Minden ARA,
Jimmy White KB5SUE, 318-377-2501.
Email: kb5sue@microgear.net Web:
http:www.bayou.com/ ~ k5dih/fest.html

December 1-2

FL - PALMETTO (TAMPA) - Hamfest.
Manatee County Convention and Civic
Center, One Haben Blvd. at US 301. Sat:
8am-5pm, Sun: 9am-2pm. VEC exams.
Talkin: 145.430- and 442.950+. The Florida
Gulf Coast ARC, Fred Hendershot N3BUL,
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COMPUTER SHOWS

AGI Shows, 317-299-8827
E-Mail: info@agishows.com
http://www.agishows.com

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

Computers And You, 734-283-1754
www.a l-supercomputersales.com

Computer Central Shows
630-782-4625 Fax 630-834-2594
E-Mail: cc@gats.com
www.computercentralshows.com

Computer Country Expo
847-662-0811 Web: www.ccxpo.com

Five Star Productions
810-379-3333 E-Mail: jeff@fivestar
www.fivestarshows.com

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

E-Mail: taylor@gibraltartrade.com
www.gibraltartrade.com

Gibraltar Trade Center, Inc.
810-465-6440 Mt. Clemens, MI.

E-Mail: mtclemens@gibraltartrade.com
www.gibraltartrade.com

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

ComputerShow

770-663-0983

E-Mail: narisaam@aol.com

Web: http://www.shownsale.com

Northern Computer Shows
978-744-8440

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

Peter Trapp Computer Shows
603-272-5008
Web: www.petertrapp.com |

813-671-9556. Email: fgcarc@fgcarc.org
Web: http://www.fgcarc.org

December 2

MI - HARRISON TOWNSHIP - Hamfest.
L'Anse Creuse ARC, Gregg Crump KC8PX],
810-463-0729. Email: grcrump@home.com
Web: www.ameritech.net/users/Ic_
arc/index.html

December 9
IN - GREENFIELD - Hamfest. Greenfield
Central High School Pavilion, 810 N.
Broadway St. 8am-2pm. VE testing. Talkin:

145.330-. Hancock ARC, email:
kb9vzl@excite.com Web: www.w9atg.org

JANUARY 2002

January 5

WI - WAUKESHA - Hamfest. West Allis
RAC, Phil Gural WINAW, 414-425-3649.
Email: janphil@execpc.com

January 11-12

FL - FT. MYERS - Hamfest. Shady Oaks
Community Center, 3280 Marion St. Fri:
1pm-9pm, Sat: 9am-3pm. Ft. Myers ARC,
Earl Spencer K4FQU, 941-332-1503. Email:
k4fqu@juno.com

January 13

IN - SOUTH BEND - Hamfest. Michiana
Valley Hamfest Assn., Bob Denniston
KA9WNR, 219-291-0252 (7-11pm EST).

January 19

MO - ST. JOSEPH - Hamfest. MO Valley
ARC & Ray-Clay ARC, Carlene Makawski
KAOIKS, 816-279-3406. Email:
nem3238@ultra.ccp.com

January 20

MI - HAZEL PARK - Hamfest. Hazel Park
ARC, Jeff Albrecht NSWR, 248-642-3608.
Email: n8wr@arrl.net Web:
http://www.qsl.net/wshp

NY - NORTH BABYLON - Convention.
Great South Bay ARC, Diane Ortiz K2DO,
631-286-7562, Email: k2do@aol.com Web:
http://www.arrlhudson.org/nli

January 27

OH - DOVER - Hamfest. OH National Guard
Armory, 2800 N. Wooster Ave. 8am-1pm.
Talkin: 146.730-. Tusco ARC, Gary Green
KB8WFN, 740-922-4454. Email:
kb8wfn@tusco.net

FEBRUARY 2002
February 1-2

MS - JACKSON - State Convention. Jackson
ARC, Ron Brown AB5WF, 601-956-1448.
Email: abswf@arrl.net Web:
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http://www.jxnarc.org
February 2

SC - NORTH CHARLESTON - Hamfest.
Charleston ARS, Jenny Myers WA4NGV,
843-747-2324. Email: brycemyers@aol.com
Web: www.qgsl.net/wadusn/index.html

February 2-3

FL - MIAMI - Tropical Hamboree. Dade
Radio Club of Miami, Evelyn Gauzens
W4WYR, 305-642-4139. Email:
wdwyr@arrl.org

February 8-9-10

FL - ORLANDO - Convention. Orlando
ARC, Harold Prosser KK1B, 321-235-7513
(days) or 407-365-2444 (eves). Email:
hal@mpinet.net Web:
http://www.oarc.org/hamcat.html|

February 9

MN - ST. CLOUD - Hamfest. St. Cloud ARC,
L. Scott Hall KAODAQ, 320-252-4498.
Email: Iscotth@aol.com Web:
http://www.w0sv.org

February 10

OH - MANSFIELD - Hamfest. InterCity ARC
& MASER, Scott Yonally N8SY, 419-522-
9893. Email: n8sy@arrl.net Web:
http://www.maser.org

February 23

NY - HORSEHEADS - Hamfest. The
National Guard Armory. 8am-3pm. Talkin:
146.700-, 444.20. ARAST, Randy 607-738-
6857. Email: n2syt@arast.org Web:
http://www.arast.org

February 24

FL - ZEPHRYHILLS - Hamfest. Zephyrhills
Area ARC, Ron Russell NBVFE, 813-782-
1602, Email: ron301@aol.com

NC - ELKIN - Hamfest. Briarpatch &
Foothills ARCs, Pat Hill AE4HK, 540-236-
6747. Email: Craig Patton @ kg4fla@ho
tmail.com

NY - HICKSVILLE - Hamfest. Long Island
Mobile ARC, Ed Muro K2EPM, 516-520-
9311. Email: hamfest@limarc.org Web:
http://www.limarc.org

NY - WILLIAMSVILLE - Hamfest.
Lancaster ARC, Luke Calianno N2GDU, 716-
634-4667. Email:
luke@towncountryflorist.com

Web: http://gbhamfest.hamgate.net

MARCH 2002

March 2

FL - NEW PORT RICHEY - Hamfest. Guif
Coast ARC, Rick Brown AG4JN, 727-934-
8741. Email: ag4jn@arrl.net Web:
http://www.gulfcoastarc.org/

March 3

NY - LINDENHURST - Hamfest. GSBARC &
SCRC, Walter Wenzel KA2RGI, 631-957-
0218. Email: info@gsbarc.org

Web: http://www.gsbarc.org

March 9

AR - HARRISON - Hamfest. North AR

ARS, Bill Rose N5VKF, 870-741-7074.

Email: billrose@cswnet.com Web:

Rttpl:nwww.qsl.munaamhamfesuindex.
tm

March 16

N]J - CLINTON - Hamfest. North Hunterdon
Regional High School, Rt. 31. VE testing.
Talkin: 147.375. Cherryville Repeater
Assocation I1, 908-788-4080. Web:
www.gsl.net/w2cra

March 17

OH - MAUMEE - Hamfest. Toledo Mobile
Radio Assn., Paul Hanslik N8XDB, 419-

385-5056. Email: kb8iup@arrl.net Web:
http://tmrahamradio.org

March 23

FL - PLANTATION - Cy Harris W4MAQ
Memorial Free Flea. Robin Terrill N4HHP,
954-583-3625. Email: kgdchw@arrl.net
http://www.geocities.com/bcepn/freeflea.
html

March 30

TX - BRENHAM - Hamfest. Brenham ARC,

Dan Lakenmacher N5UNU, 979-836-8739.
Email: briang@comwerx.net Web:
http://www.alphai.net/ " barc

APRIL 2002
April 6

MN - ST. PAUL - Hamfest. Robbinsdale
ARC, Jerry Dorf NOFWG, 763-537-1722.
Email: k0ltc@visi.com Web:
htep://www.visi.com/ ~koltc

April 6-7

MD - TIMONIUM - Greater Baltimore
Hamboree. Timonium Fairgrounds. Sat:
6am-5pm, Sun: 6am-3pm. Baltimore ARC,
James Green WB3DJU, 410-426-3378.
Email: w3ft@juno.com Web:
http://gbhc.org

April 14
NC - RALEIGH - State Convention. Raleigh

ARS, Chuck Littlewood K4HF, 919-872-
6555. Email: k4hf@arrl.net Web:

QUALITY Parts
FAST Shipping

DISCOUNT
Pricing

__—.___ﬂ
CALL WRITE, pax
or E-MA/IL Foy A

Free 96 p o

CATALOG.

Outside th
eus.a.
Send $3. 00 POstage,

Gearhead Motor and

Turntable Assembly

Heavy-duty,
precision
turntable
assembly
originally
designed for use
in a satellite dish
positioning device.
|| Powered by a 12 Vdc °
motor, the final rotational ™\,
speed is 5 RPM, with quite
a bit of torque. For a description of the
motor see our CAT # DCM-177 below.
The overall size of the turntable
assembly, excluding motor, is 5.6" dia. x
1.84" thick. The outer portion of the
turntable is stationary while the inner
3.28" disc rotates. The rotating disc is
1.38" thick including the heavy gear to
which it is attached and has a rubber
outer ring which serves to weatherproof
it. It is tapped with four mounting holes.
In the center is a ball bearing assembly

with a 0.57" bore. $31 mh
eac

| Motorized 10K Slide Pot |

Solar Panel

Panasonic # EVANMKP08B14
10K linear taper power fader.
100mm travel. 5 Vdc driving g
motor. Operates on :

2 Vdc to 5 Vde.
0.2 seconds
travel time
at 5 Vde.

Overall
dimensions:
7.32" long x 0.6" wide.
Motor, 0.95" dia. x 0.72.”

Threaded mounting holes on 5.27" centers.

Output: approximately
3 Volts @ 40 mA,
2.40" square x 0.13"
thick epoxy- %
encapsulated
silicon photovoltaic panel
removed from solar lighting system. Solid,
almost -unbreakable module with easy-to-
solder spots on backside. Ideal for solar-
powered battery chargers and other projects.

CAT # MSP-10K CAT # SPL-60 s @
s @ 10 for $6.75 each each
each 100 for $6.00 each I Video / RF Modulator I
Multimedia Headset

w/ Boom Mike

CAT # DCM-178
25 RPM Gearhead Motor

Labtec # LVA-8520
Designed for PC interactive
audio applications. Padded
stereo headphones with
electret boom mike.
Adjustable headband.

8 foot cord terminated
with 3.5mm stereo
phone plugs for mike
and headphones.

CAT # PHN-23 $ 20

‘each

Globe Motors

# 409A582
Precision gear-
head motor
equipped with an \j
electric brake and W W\

a tach or positioning sensor. Brake must
be energized to allow motor to rotate.
Brake can be easily disconnected if not
required. Motor rated at 12 Vdc, brake at
24 Vdc. No load rating: 25 RPM @ 12
Vdc @ 130 mA. Overall size, excluding
shaft, 5.15" long x 1.52" dia. 0.25" dia. x
0.9" long shaft with a press-fit gear.
Threaded mounting holes

on gearhead face. 95
CAT# DCM-177 $2 ‘each

ORDER TOLL FREE 1-800-826-5432

Shop ON-LINE www.allelectronics.com

MAIL ORDERS TO: FAX (818) 781-2653 * INFO (818) 904-0524
ALL ELECTRONICS CORP. S~
P.0. BOX 567 * VAN NUYS, CA 91408-0567 E-MAIL allcorp@alicorp.com -

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 Califomia State Sales Tax « NO C.0.D « Shipping and Handling $6.00 for the 48 Continental United
States - ALL OTHERS including Alaska, Hawail, P.R. and Canada Must Pay Full Shipping * Quantities Limited = Prices Subject to change without notice.

640 X 480 LCD Panel

__with CCFT Backlight

Sharp # LM64K101. Graphic
display module with onboard
drivers. Positive-type
display, black dots
on white
background.
Operates on
5 Vdc (logic)
and 18 Vdc
(LCD). Built-in Iy
CCFT backlight §
(inverter not

included). Display size: 4.5" x 6."
Module size: 5.56" x 8" x 0.27" thick."

Includes hook-up diagram.
CAT # LCD-61 $2 %h

Converts audio and
video line level signals to :
RF which can be inputted to any television on
channel 3 or 4. Channel 3-4 selector switch.
Video, audio and power inputs are through a 7
foot cable terminated with a mini-DIN plug
which generally needs to be cut off so connec-
tions can be made directly to conductors in
cable. We supply a hook-up diagram.
Requires a 4.5 - 6 Vdc, 50 mA power supply or
wall adapter (not included). 00
Large quantity available. $ each
LaLENOLe | 10 for $4.50 each |

8.4V 250 mAH Battery Pack

Seven Sanyo AAA nickel
cadmium cells in a single
row. Shrink-wrapped in a
sleeve with internal
thermal cutoff and wire
leads. This pack comes
apart easily if you want to
separate and use the batteries
individually or reconfigure into new
packs. Overall size: 2.82" x 1.76" x 0.43.7

CAT# NCB-84 00
ssﬁc per cell

i o '.L'_."‘““ I

| MANUFACTURERS - We Purchase EXCESS INVENTORIES... Call, Write, E-MAIL or Fax YOUR LIST. |
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SEweizs CALENDAR

http://www.rars.org/hamfest

WI - STOUGHTON - Hamfest. Madison
Area Repeater Assn., Paul Toussaint
N9VWH, 608-245-8890. Email:
n9vwh@arrl.net Web:
http://www.qsl.net/mara

April 20-21

CA - PALO CEDRO - EMCOMM Convention.

MAY 2002
May 3-4

MO - LEBANON - State Convention.

Lebanon ARC, Bill Wheeler KODEW, 417-

532-4642. Email:

bwheeler@advertisnet.com

K3ZMA, 215-822-0749. Email:
k3zma@aol.com Web:
http://www.k3dn.org

May 11
WA - STANWOOD - Hamfest. Stanwood-

Camano ARC, John McCann N7MZ, 360-
629-2921. Email: huppert@whidbey.net

VA - MANASSAS - Hamfest. Ole Virginia
Hams ARC, Jack McDermott N4YIC, 703-
335-9139. Email: ndyic@arrl.net Web:
http://www.qsl.net/olevahams

June 8

PA - BLOOMSBURG - State Convention.
Columbia Montour ARC, George Law
N3KYZ, 570-784-2299. Email:
n3kyz@jlink.net Web:

E%%?g:g??;%ﬁ’iﬁsegﬁ“ ?nr't:ﬁ Jerry May 5 'UHE 2002 http://www.qsl.net/cm-arc
z@arrl.org Web:
RCCp/ /W dLnet/Kkesol Hamfest, Warminster ARC, Bill Strunk | June 2 JULY 2002
July 7
Tired of Expensive Inkjet Cartridges? PA - WILKES-BARRE - Hamfest. Murgas
- Rty
Save 90% on Inkjet Inks ! R G
Refill kits Black (8 oz) Color (4 0z C, Y, M) __ # of Refills | Cost/Refill | Kit Price AUGUST 2002
Printer (Call for Others Not Listed!) Black | Color | Black | Color | Black | Color August 3
HP500 Series, 400, Officejet 300, 350, Fax T 14 471 2.85| 3295 39.95 _
HP600 Series, Officejet 500, 570, 600, 610 630, 700 7 14 471 3.21 | 3295 4495 :gé;ﬁ#ﬁgﬁg;?;ﬂ&g: :g]acfp?rom-
HP820C, 855C, 870C, 1000C, 1150C, Copier 120, 210 6 12 | 6.67 3.33| 3995 3995 8407700, Bl KnShojoctcon Y
HP720C, 722C, 712C, 880C, 890C, 895C, 1120C, 1170C 6 12 6.67 3.75 | 3995 4495
HP900C Series, P1000 Series, Officejet G55, G85, G95 6 12 6.67 3.75 | 3995 4495
HP2000C Pro Color Printer, 2200, 2500 6 12 6.67 3.75| 3995 4495
Canon BJ-10, 200, 210, 240, 250 Apple StyleWriter 1200,1500 14 20 215 2.00| 2995 3995
Canon BJC-4000 Series, 2000, 5000 Series, Multipass Series 60 60 0.50 0.67 | 2995 39.95
Canon BJC-6000, 3000, S400, S450, S600, Multipass 755 14 8 285 1.67| 3995 39.95
Epson Stylus Color 500, 200 20 17 150 2.35| 2995 3995
Epson Stylus Color 400, 600, 800, 850, 1520, Photo 20 17 1.50 2.65| 2995 4495 i
Epson Stylus Color 440, 660, 670, 740, 760, 860 20 17 150 2.65| 2995 44.95 We are Iookmg for
Epson Stylus Color 480, 580, 880 NEW 20 17 150 2.65| 2995 4495 . .
Lexmark 3200, 5700, Z11, Z12, Z31, Z32, 15 17 | 2.67 2.35| 39.95 39.95 New Distributors
Compagq 14300, 1J600, 1J700, 1J750, 1J900 Xerox XJ8C 15 17 2.67 2.65| 3995 4495
Lexmark Z42, Z51, Z52, Z83, Compaq 1J1200, A1000 NEW 15 17 | 2.67 2.65| 39.95 44.95 for Nuts & Volts
Lexmark Photo kit for 3200, 5700, 7000, 7200, Z42, Z51, 252 9 3.11 27.95
Lexmark 2030, 2050, Execjet Il/lic, Medley 4C, Compaq 4200 10 17 | 3.00 2.35| 29.95 39.95 Magazine.
Xerox HC 450, XJ4C, XJ6C 22 12 1.36 3.33 | 2995 3995
New Combination Kits Black dye 4 oz / Color 2 oz each 44.95
New Combination Kits Black pigmented 4 oz / Color 2 oz each 49.95 |f you WOUId be inter-

ested in selling Nuts &
Volts in your store or
on your newsstand,

Save 30 - 60% on New Compatible Cartridges

Quantity Discounts for 3 or 6+ cartridges Mix and match

Printer

(Call for Others Not Listed!)

BLACK Cartridge
Qty 1/ 3 | 6+

Qty 1/ 3 /| 6+

COLOR Cartridge

Canon BJC-4000 Series, 2000, 5000 Series, Multipass Series
Canon BJC-6000, 3000, S400, S450, S600, Multipass 755

Canon BJC-70, 80, 85 (3 pack Black / 3
Epson Stylus Color, Color Pro, Pro XL
Epson Stylus Color Il, Ils, 200

pack color)

Epson Stylus Color 400, 500, 600, 800, 850, 1520, Photo
Epson Stylus Color 440, 660, 670, 740, 760, 860

Epson Stylus Color 750, 900, 980, 1200

Epson Stylus Color 480, 580, 880 NEW

Epson Stylus Color 777, 870, 875, 1270 Requires Empty Return !

4.50 / 3.83 | 3.69
7.95 / 6.76 | 6.52
9.95 / 8. 8.16
9.95 / 8. 8.16
9.95 / 8. 8.16
9.95 / 8.46 / 8.16
9.95 / 8.46 | 8.16
1095/ 9.31 / 8.98
1095/ 9.31 / 8.98
11.95/11.95/11.95

46 /
46 |
46 /

1095/ 9.31 / 8.98

7.50/ 6.38 / 6.15
14.95/12.71/12.26
13.95/11.86/11.44
13.95/11.86/11.44
13.95/11.86/11.44
13.95/11.86/11.44
15.95/13.51/13.08
14.95/12.71 / 12.26
15.95/ 15.95/ 15.95

Quality Inks and Toners for:

HP Epson Lexmark
Canon Apple Xerox

Inkjef

VISA
=
A

= 4

www.inkjetsw.com

New Combination Black / Color Kits

4 oz black dye / 2 oz C,M,Y color - $44.95
4 oz black pigmented / 2 0z C,M,Y - $49.95

Mon - Fri 8:30-5:30 PDT 11:30-8:30 EST
Call or see us online!

(480) 668-1069 Fax
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1-800-447-3469

(480) 668-0959

Write in 38 on Reader Service Card.

we have a great deal
for you!

For complete informa-
tion, ask for our New
Distributor flyer.

Nuts & Volts Magazine
430 Princeland Court
Corona, CA 92879
phone 909-371-8497
fax 909-371-3052
E-Mail

distributors@nutsvolts.com




by Al Williams

In the April 2001 issue, | showed you
how the new PIC16F87x family of micro-
processors can simplify your projects.
Microchip's development tools are very
well-developed, and with their MPLAB
suite, you can even simulate your pro-
grams before you burn a chip.

However, sometimes simulation just
isn't good enough.Working with UARTs,
A/D converters, or complex timing can be
difficult or impossible with software simu-
lation. Software emulators are nice, but
typically quite expensive.

However, Microchip makes

est version off the web anyway.

The ICD has two cables. One is a regular DB9
connector that plugs into a PC's serial port. The
other is a six-conductor telephone jack (R]I1).The
Microchip boards have the mating connector. |
wanted to build circuits on a solderless bread-
board, so | simply cut the cable on one end and
soldered the wires into a SIP socket (if you don't
have a SIP socket, break apart a machine pin DIP
socket). Then you can plug the wires into a stan-
dard breadboard and use that as your target
board.

It would be nice to get the header board —

Hundred
Buck
Debugger

The

I'd have rather had that than the DB cable and
the printed manuals. However, you can easily make
a variety of adapters from two DIP sockets of the
correct size, so the header is not that important.

The bargain kit doesn't come with a power
supply. That's okay because the ICD expects power
from the target board (through the R]1 | connec-
tor). The kit | got had a few sample parts included.

The $100.00 version is part number
DV164002, while the complete kit is number
DV164001. For some reason, you won't find the
DV 164002 in many catalogs (Digi-Key's, for exam-
ple), so you have to ask for it.

an In Circuit Debugger (ICD)
for the PIC|6F87x family that
can really help you write and
debug code.The price is under
$100.00 (although you can pay
more if you want). Here's the
best part: You already know
how to use it. The ICD inter-

ohmSOURCE = Resistance Decade Boxes

cluwnSULURCE

faces with MPLAB — the same
software you already use to
write your PIC programs.

Two Flavors

You can get the Microchip ICD
in a $100.00 flavor or a $160.00
package. The only difference is that
the more expensive package contains
a header board that you can use to
plug between the target processor

Calculator-style keypad or rotary switch interface
100% mechanical isolation from circuit

Current limiting feature to prevent device damage
Quick Value keys for convenient one-touch store/recall
Residual Resistance automatically included in output

Dual Banana Plugs provide easy output connection

and the socket, and you also get a
demo board and power supply so
you can program a part right away.
Both packages contain printed
manuals for MPLAB and the other
tools, the ICD board, and all the
cables.You get a CDROM with
MPLAB and the other tools, but you

Range:
Resolution: 1Q
Accuracy: +1Qupto1kQ

PRODUCT SPECIFICATIONS

ohmSOURCE *

0-24MQ
0.1Q

+05Qupto1kQ
+.1%1kQ-24MQ

ohmSOURCE
0-24MQ

+ 1% 1kQ-24MQ

might as well just download the lat-

Circle #81 on the Reader Service Card.

labMetric )

The Source of Innovation™

Scotisdale, Arizona
Ph: 480,998.3503
Fx:480.998.3504

PATENT PENDING
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B ICD Vetsion 1.42 80

|cun4 _j 57600 ‘j Minimum & Watch windows J 10MHz-20MH |

What Does it Do?

The ICD takes advantage of the special debug-
ging mode in the new PIC chips. It integrates with
MPLAB and acts as a device programmer. As it pro-
grams the chip, it adds a special debugging execu-
tive. Then you can use MPLAB to execute the pro-
gram, single step, view registers, or run at full
speed with a single hardware breakpoint.

When your program is complete, you can also
use the ICD to burn a non-debugging chip.As pro-
grammers go, it isn't as convenient as a dedicated
programmer, but for low volume use, you don't
even need a programmer if you have the |CD.

This sounds great, right? It is very useful.
However, there are a few downsides you should

know about:

* The serial link runs at 57600 baud maximum.
This means that loading all the registers takes
some amount of time, which can make single step-
ping tedious.To combat that, you can ask the ICD
to load only a minimum set of registers, or just the
minimum plus any watches you've specifically asked
for.

* The hardware breakpoint occurs after the
instruction it is set on executes. This is a minor
thing and you quickly get used to it.

» Single stepping always steps into calls.

* The ICD reserves some chip resources for
itself.

* When you build your program, you must
remember to program it to the chip before debug-

ging. This is such a common mistake that Microchip
has a dialog box to remind you. However, if you
turn it off like | did, you'll sometimes forget to
reload the chip. (If you do this, change the
SuppressReprogram|CD variable in MPLAB.INI
back to 0.)

If you are filling up your chip, you may not be
able to use the ICD.The ICD requires you to put a
NOP at location 0 of your program.You also can't
use addresses from 0x|F00 to Ox|FF (on a
I16F877, at least). In addition, the ICD reserves reg-
isters 0x70 and Ox|EB to Ox|EF.

An Example

To test the ICD, | decided to write a simple
pulse width modulation program.The |6F877 has
two hardware PWM outputs, but | decided | want-
ed to do the job in software. | reasoned | might
want many PWM outputs, and a software scheme
would allow me to expand in the future.

The scheme for generating PWM is simple.
You simply add a duty cycle value to an accumula-
tor at a fixed interval. The PWM output tracks the

Listing |.This program outputs PWM on port B pins 0 and |.

1 PWM Demo for |6F877 with ICD
Al Williams

PROCESSOR |6F877
__CONFIG 0x3FF6

INCLUDE <PI6F877.INC> ;PIC include file

i NOTE: ICD uses RAM at 0x70 and Ox | EB-Ox|EF

W_TEMPEQU 0x7F ; shared between banks
STATUS_TEMP EQU Ox6F
PCLATH_TEMP EQU Ox6E
PWMO0 EQU 0x20
DUTY0 EQU 0x21
PWMI EQU 0x22
DUTY! EQU 0x23
IMAGE EQU 0x24 ;port image
TICK_L EQU 0x25
TICK_H EQU 0x26
FLAGS EQU 0x27
TIMEOUT EQU 0
ORG 0D
NOP : 1ICD Wants a NOP here
GOTO START
ORG 4 ;ISR

MOVWF W TEMP :Copy W to TEMP register

SWAPF STATUS,W :Swap status to be saved into W

CLRF STATUS ;bank 0, regardless of current bank, Clears IRRRPI,RPO
MOVWEF STATUS_TEMP :Save status to bank zero STATUS_TEMP register
MOVF PCLATH, W ;Only required if using pages |,2 and/or 3

MOVWF PCLATH_TEMP ;Save PCLATH into W

CLRF PCLATH ;Page zero, regardless of current page

MOVF DUTYO,W
ADDWF PWMO,F

; change port and keep time constant

BTFSS STATUS,C
BCF IMAGE,0
BTFSC STATUS,C
BSF IMAGE.0

MOVF DUTY |,W
ADDWF PWMI F

; change port and keep time constant

ISROUT:

BTFSS STATUS,C
BCF IMAGE, |
BTFSC STATUS,C
BSF IMAGE, |

MOVF IMAGE,W
MOVWEF PORTB ; do real output

BTFSC FLAGS, TIMEOUT
GOTO NOTICK
MOVLW |
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SUBWEF TICK_L,F

BTFSS STATUS,C

DECF TICK_H.F

MOVF TICK_L,W

IORWF TICK_H,W

BTFSC STATUS,Z

BSF FLAGS, TIMEOUT
NOTICK:
; adjust TMRO to turn over in 250 cycles
: @20MHz this gives a 50uS tick instead of 51.2uS

MOVLW 6

ADDWF TMRO,F

MOVF PCLATH_TEMPRW ;Restore PCLATH
MOVWEF PCLATH ;Move W into PCLATH
SWAPF STATUS_TEMPW ;Swap STATUS_TEMP register into W
i(sets bank to original state)
MOVWEF STATUS ;Move W into STATUS register
SWAPF W_TEMPF ;Swap W_TEMP
SWAPFW_TEMPW :Swap W_TEMP into W
BCF INTCON,TOIF
RETFIE
START: CLRF DUTY0
CLRF DUTYI
CLRF PWMO
CLRF PWMI
CLRF PORTB ;output 0's
CLRF IMAGE
CLRFTICK_L
CLRFTICK_H
CLRF FLAGS
BSF FLAGS, TIMEOUT ; start timedout
MOVLW OxFC ;bit 0 and | are outputs
BSF STATUS,RPO
MOVWEF PORTB ; direction register
MOVLW 0x0F ; pullups on, timer on
MOVYWF OPTION_REG&0x7F
BCF STATUS,RPO
MOVLW 0xAQ ;timer 0 interrupt on
MOVWEF INTCON

MLOOP:
:Set up a | second pause
; Since timeout=1, no chance ISR
; will mess up the count in the middle!
MOVLW 0x4E
MOVWF TICK_H
MOVLW 0x20
MOVWFTICK _L
BCF FLAGS, TIMEOUT ;GO GO GO
; wait for | second
ILOOFP:
BTFSS FLAGS, TIMEOUT
GOTO ILOOP
; DUTYO++, DUTY | --
INCF DUTYO,F
DECF DUTY | F
GOTO MLOOP

END



B d:\progia™1\mplab\icddemo. asm

SWAPF W_TEMP,F ;Swap W_TEMWP
SWAPF W_TEMP,W ;Swap W_TEWP into W
BCF INTCOH,TOIF
| RETFIE
'START: CLRF DUTY®
CLRF DUTY1
CLRF PuM@
CLRF PuWM1
CLRF PORTB ;
CLRF IMAGE
CLRF TICK L
CLRF TICK_H
CLRF FLAGS
BSF FLAGS,TIMEOUT ; start timedout
HOULW BxFC ;
BSF STATUS ,RPO
MOUWF PORTB ; direction register
MOULW O8x8F ; pullups on, timer on
MOUWF OPTION_REGEB:X7F
BCF STATUS,RPO
MOULY BxA8
MOUWF INTCON

output 8's

timer @ interrupt on

bit 8 and 1 are outputs

MOUWF STATUS ;Move W into STATUS register

8B 139
BF 15
36 54
ae L]
ic 28
FF 255
ae a
3F 63
3E 62
FC 252
ce 192
FF 255
82 130
FF 255
a8 [}
a7 7
A7 167
aa a
8o a
08 [}
68 8
FF 255
FF 255
L] 8
L] B
FF 255
a8 o
7F 127
a8 i}
(L] g
08 a
08 8
FF 255
00 )
L 14] 8
00 8
o8 [}
L] 8
082 2
ne U}
FF 255
08 B
on a
L] i}
ao a
e 8

]

0008608006

Binary
11180000
100881011
o811 -
pON1B118 6
LT B
fae11160 >
11111111 =
gapese0n -
00111111 7
00111118 >
11111100
11600080 .
11111111 3
188008018 .
SRRRERER) 2
sepasane =
aanes111 5
18180111
anoasann .
saposoon .
aosse8Bn
bopeasBn =
11111111 3
1111111 =
ouesseBo -
EELE )
11111191
dasoaoRn
a1111111
aoBee8Bn
8oppBeoo
sposeene
00800600
AREERERE
oesessB0
oposeeBBn
opaoaeon
EEDDEETT
00000000
Ageee610
8peoaoen
11111111
CEDL T
eopB0BB0
0oeea6ea0
anoopaBn
CLB DT

oo

RNl R

carry from the last addition. So for an eight-bit
PWM output, you'd use 0x80 for a 50% duty cycle.
Consider the sequence:

Step # Accumulator Qutput
0 0 0
I 80 0
2 0 |
3 80 0
4 0 I

After the first cycle, the bit flips on and off on
each step, providing a 50% duty cycle. This requires
precise timing, of course, so | wanted to use the
timer interrupt. At the same time, | decided to
implement a count-down timer the program could
use to time events up to around three seconds or
so.Try the math with a duty cycle of 0x0| and
then with OxFF to get a feel for how this works.

The timer interrupt is easy to use, but it has
one annoying property. Since it counts to 256
before it interrupts, you wind up with odd timing.
For example, with a 20MHz clock, the timer inter-
rupt occurs every 51.2uS. | decided | wanted to
force it to a round number like 50uS to make tim-
ing easier.

This interrupt routine will be generally useful.
As an example of using it, | decided I'd just ramp
two channels — one up and one down — with a
one second delay between steps. PWM like this is

well-suited for dimming lights or LEDs. With a sim-
ple RC integrator, it can also generate a voltage
between 0 and 5V that is proportional to the duty
cycle,

Microchip claims the ICD won't debug inter-
rupt service routines. However, I've found that if
you set a breakpoint in the middle of the routine,
it works fine. | haven't tried putting a breakpoint at
the start or end of the interrupt (where context
switching occurs). Also, you can't step from main
code to an interrupt. Once you've had a break-
point in the interrupt code, however, you can single
step with no problem.

The Circuit

For the circuit | used a solderless breadboard,
a PIC16F877,and a 20MHz crystal. The crystal
goes between pins |13 and 14.The breadboard has
enough capacitance that you shouldn't need load-
ing capacitors. Of course, you need to hook 5V to
pins || and 32. Ground goes to pins 12 and 31,
You also need to hook up the ICD according to
Microchip's instructions. Pin | of the RJ| | is sup-
posed to connect to RB3, but the ICD doesn't
really use that pin and you can leave it disconnect-
ed if you wish,

You can use a different speed crystal, if you
like. Of course, this will change the timings signifi-
cantly. Also, you need to tell the ICD what speed

you are using so it can communicate with the
device properly.

The Project

You'll find complete steps to using the ICD in
the Microchip manuals. However, here is a quick
overview.

1) Run MPLAB.

2) From the Project menu, select New
Project. Name the project whatever you want.

3) From the Project dialog, the Development
Mode should read: MPLAB ICD PICI6F877. If it
doesn't, select the Change button and make the
correct selection.

4) Select Add Node, and enter in the name of
your .ASM file (which probably doesn't exist yet).

5) Select the hex file in the Project Files box
and click Node Properties. Review your options. |
personally like to turn off case sensitivity.

6) Dismiss all the project dialogs.

7) Use File New to create a new file and save
it using the file name you used in step 4.

8) Enter your program (see Listing | for my
PWM code).

9) Use Project Build to build a hex file.

10) Assuming you have no errors, use the ICD
window (see Figure |) to select the correct COM
port and options you need.
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1 1) You might want to review the Options
dialog to make sure all options are set correctly.
You want to make sure the Enable Debug Mode
box is checked (unless you don't want to debug). If
any of the other options interfere with debugging,
the program will warn you.

12) Press the Program button to burn your
program into memory.

13) You can now single step through your
code with F7, or right click in your program to set
a breakpoint and then use the F9 key to execute.
The F5 key will halt the program at its current
location if you are running.

Debugging PWM

If you want to get a feel for how the PWM
program works, try running it with the debugger. It
takes a long time to download every register, so
you should probably change the All Registers
option in the ICD window. Instead try Minimum
and Watch Windows. Then set up a Watch Window
(use the Window menu for this) to view the
PWMO, PWMI, DUTYO, DUTY |, and IMAGE vari-
ables. Put a breakpoint just after the NOTICK
label and you'll be able to watch the PWM calcula-
tions very easily.

If you have a scope, it is very easy to watch
the PWM outputs. If you don't have a scope, try
connecting an LED (with a current limiting resistor,
of course) to the output and watch the LED's
brightness change. This will assure you that the
results you see on the ICD screen are really work-
ing. Of course, while you are at a breakpoint, the
PWM outputs won't continue, so keep that in
mind.

You'll notice that the routine adds 6 to the
current TMRO value, so it will roll over early. This
provides the 50uS tick time instead of 51.2uS as
would normally be the case.

The only other tricky part of the ISR is the
count down timer. TICK_H and TICK_L form a |6-
bit counter. When the first bit of the FLAGS regis-
ter is 0, the interrupt routine will subtract one
from the counter.When the counter reaches zero,
the ISR sets the bit and stops counting.

In practice, this works well.You can load a 16
bit number without fear of interference from the
ISR as long as the flag is set to |.Then you clear
the flag to start the counting process. Obviously, at
worst case you might start the timing just after an
ISR completes and so you'd be almost 50uS off.
For the timing | wanted to do with this counter,
that is a very small error (.005% of one second).
Once the timer is done, the flag is set ready for
the program to react to it and set the count over
again.

Figure 2 shows a debugging session in
progress. Notice that the ICD wiil show you regis-
ters and EEPROM even if they are not correct
(because you are not loading them).You have to be
careful about that.You can always load all the regis-
ter by using Update All Registers (a command on
the Debug| Run menu).

More ICD Tricks

The ICD is ideal for debugging things like soft-
ware UARTs where real-world timing is critical.
Also, since the PIC|6F877 is a super set of most of
the other 14-bit PICs, you can practically cross
develop using the ICD. In other words, if you have

a PIC|6F84 project, for example, you could devel-
op your code on a PICI6F877 with the ICD.You
simply discipline yourself not to use the PIC16F877
features that are not common with the PIC16F84.
Also, you have to be careful about base memory
locations and related items like EEPROM address-
es. But 99% of the code will remain the same. |
usually define for dual targets like this:

#if DEBUG

#define IRPORT PORTD,7
#define IRPORTO PORTD,6
#define MEMBASE 0x40
Helse

#define IRPORT PORTB,3
#define IRPORTO PORTB,4
#define MEMBASE 0x20
#endif

If you don't like cutting up the ICD's cable,
you can get six-conductor R]1| jacks and wire
them to your projects or breadboard. However, be
sure you realize that most R} | hardware you find
will only have four conductors.You can get six-con-
ductor items at home improvement stores and
electronics stores, but most department stores will
only have the four-conductor cable and jacks.

If your time is worth anything to you, the ICD
will quickly pay for itself. Not only can you debug
PIC16F87x code, but with some care, you can
debug code for many other Microchip parts, as
well. Will the ICD obsolete $10,000.00 emulation
systems? No, and Kia won't run Jaguar out of busi-
ness either. However — like a Kia — the ICD will
get you where you are going at a price you can
afford. NV
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by Robert Nansel

Amateur Robotics

got no robotics work done

whatsoever after the madness

of September 11th. Instead, |

spent most of my time listening
to the news, reading the paper,
hugging my kids and wife, wonder-
ing how these attacks could have
happened, wondering what more
might happen, and wondering
what it all meant. | do not yet have
any satisfactory answers to my
questions, and | suspect | never will.
Nothing is normal anymore. | cer-
tainly don't have any clear idea
what Amateur Robotics should be
about in time of war (if this truly be
war).

| do know that, like everybody
else, | have to get back to work and
find out what the new normal is to
be. Manufacture normalcy, if neces-
sary.

| also know that I'm way
behind on the Heavy Iron project.
I've decided the only way to get
caught up is to dedicate the next
two months to blitzing the project
without writing it up for this col-
umn, With your forbearance, |
intend to return to Heavy Iron in
January 2002. This month and next,
| will cover topics of general interest
to robot builders. | won't write as
much — and for dang sure | won't
draw as much — so that | can
devote more time to finishing Heavy
Iron.

Before getting to this month's
topic, though, there's some unfin-
ished business from last month.

The Elusive Figure One

In my October column, Figure 1
was supposed to show both the
internal component layout and the
front panel drilling layout. By some
gremlin, the figure did not come
through whole in the final maga-
zine layout. Only about three-quar-
ters of the component layout
showed up and none of the more
important drilling layout appeared.
To help the instructions given last
month make more sense, I'm mak-
ing a second try this month. To
keep things simple, just the drilling
layout is reproduced here full scale
so you can photocopy it to use
directly as a template for center-
punching hole locations.

Figure 1 wasn't the only casual-
ty in last month's column. Figures 2
and 3 came through okay, but
Figures 4 and 5 both got their bot-
toms lopped off. With Figure 4, it's
not much of a problem since the
critical dimensions shown were ref-
erenced to the top of the chassis.
The only thing missing in that figure
is the end of the dimension line at
the bottom of the chassis.

Figure 5 was a similar story; all
of the layout dimensions except
one made it through unscathed,
but that one dimension determines
how far from the bottom of the
chassis all the rest of the dimen-
sions should be! The dimension in
question is 3.167".

| hope this answers your ques-
tions (but if not, don't hesitate to
drop me a line).

Now on to this month's topic.

Cambrian Intelligence

Rodney Brooks of MIT is the
most influential robotics and Al
researcher of the last 20 years —
and for a good deal of that time he
has been the maost controversial. In

the 90s, thousands of amateur
robot builders got their introduction
to robot building and the concepts
of subsumption architecture
through reading Mobile Robotics,
written by Joe Jones and Anita
Flynn, students of Brooks.

| had read articles since the
early 90s when subsumption archi-
tecture robots first burst onto the
covers of popular magazines. | even
had the chance in the autumn of
'32 to have dinner with Grinnell
More whao had, along with Brooks
and Colin Angle, designed and built
Genghis in 12 weeks in the summer
of '88. Genghis was the famously
photogenic robot that started the
hexapod craze among us gear-
heads.

Grinnell told me he began his
experiments with just four servos, a
standard RC transmitter and receiv-
er, some cardboard, tape, and
chopsticks. With them he built in
one evening what he called the
"lobster" as a proof of principle
machine.

Despite all of this exposure, |
had never actually read any of
Rodney Brooks' papers on the sub-

ject until recently. Cambrian
Intelligence: the Early History of the
New Al (MIT Press, Cambridge,
Massachusetts, 1999; hard: ISBN 0-
262-02468-3; paper: ISBN 0-262-
52263-2) had been waiting on my
bookshelf for months, and | gave it
a read during the worst of the dark
weeks after September 11.

The book is a compilation of
eight of Brooks' milestone papers
on subsumption architecture robot-
ics (also known these days as
"behavior-based" robotics) with new
introductory material describing
when, how, and why each paper
came to be written.

Brooks has divided the book
into two groups of four papers. The
first four deal with details of the
technology — though don't expect
schematics or plans for any of the
robots. The second group deal with
the philosophies behind the new
and old Al, with a little history
thrown in to give perspective.

Methodological Maxims

The main ideas behind behav-
ior-based robotics are:
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» The world is its own best
model.

This means it isn't essential to
build detailed world models as long
as you sample the world frequently.

- The world grounds regress.

Symbolic Al has always tended
to work at the highest level of
abstraction possible, deferring so-
called "lower-level" details of dealing
with perception and action to
future research. Such disembodied
Al systems never make contact with
the world. Real robots, however,
must eventually deal with the world
through sensors and actuators, so
behavior-based robots tackle this
problem first.

- Intelligence is determined
by the dynamics of interactions
with the world.

Complex behavior of a creature
is not necessarily inherent in the
complexity of the creature, but per-
haps in the complexity of the envi-
ronment. An example is an ant
wandering the beach.

- Intelligence is in the eye of
the observer.

A system may appear to exhibit
intelligent behavior to observers
ignorant of the system's internal
details, and these observers may
thus impute greater complexity to
the supposed internal workings of
the system. Psychological and neu-
rological tests show people are very
unreliable at introspecting how
their own mental machinery works.
Most of intelligence seems to work
at a lower level than is accessible to
conscious thought. From Brooks'
point of view, all the power of intel-
ligence arises from the coupling of
perception and actuation systems.

Importance of Testing

You have to test robots you
build in the real world, test each
layer of behavior as it's built and,
only when a layer is thoroughly
debugged, may you add additional
layers.

When a new layer is added to
an old layer, there can be three
sources of bugs: the old layer, the
new layer, or the interaction
between the two layers. Eliminating

If you have suggestions,
questions, or comments about
amateur robotics topics, you
can now reach me at:

Robert Nansel
Box 228
Ambridge, PA 15003

Email: bnansel@nauticom.net

the first of these sources of bugs
makes debugging much easier since
there is then only one thing possi-
ble to vary to fix the bugs — the
new layer.

Sensing the world with lots of
sensors is part of the robustness of
behavior-based robotics. Since indi-
vidual sensors may be unreliable,
use more total sensors and more
different kinds of sensors.

Another part is that lower-level

debugged continue to run as higher
levels are added. A higher level can
only suppress the output of one or
more lower levels. In the case that
it can't produce results fast enough,
the lower levels will still produce
sensible results, albeit at a lower
level of competence.

Layered Competence

In the sense-model-plan-act

behaviors which have been well

framework of classical Al, not one

of the functional modules generate
the behavior of the total system at
any given time. Many modules must
operate together to get any behav-
ior at all from the system. In behav-
ior-based Al, each module by itself
generates a behavior, and you
improve the competence of the sys-
tem by adding new modules to the
system. Even if a particular behavior
isn't working the way it should,
other behaviors keep the robot per-
forming.
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The traditional Al methodology
breaks intelligence into functional
information processing modules
whose combinations provide overall
system behavior. The behavior-
based methodology breaks intelli-
gence into individual behavior-gen-
erating modules, whose coexistence
and cooperation allow more com-
plex behaviors to emerge.

Connections between layers are
relatively few; most of the action is
on sensor inputs and actuator out-
puts. There is no central locus of
control with behavior-based robots.
Rather, the sensor data drives net-
works of finite state machines,
delays, and combinational logic,
and the outputs of those state
machines and logic comprise the
behavior. The arrival of data or the
expiration of designated time delays
cause the finite state machines to
change state.

Evolution and Intelligence

In comparing classical Al tech-
niques with those of the "nouvelle”
Al, Brooks uses ideas about the evo-
lution of biological intelligence as a
rough and ready reality check. His
argument goes something like this:

Single-cell life evolved on earth
3.5 billion years ago. A billion years
passed before photosynthetic plants
appeared, and another 1.5 billion
years before the first fish and verte-
brates arrived. Insects came just
100 million years later so, in our his-
tory, we can say that it took, crude-
ly speaking, about 2.6 billion years
to evolve insect-level intelligence.

By comparison, reptiles arrived
80 million years after insects, fol-
lowed by dinosaurs after 40 million
years, and mammals 80 million
years after the first dinosaurs.
Paleontologists aren't sure how
intelligent dinosaurs or early mam-
mals were, but their modern avian
and mammalian descendants are
ranked as the most intelligent crea-
tures on earth. It's fair to say that
once insect-level intelligence was
achieved, lizard-level intelligence
took on the order of 100 million
years, and mouse-level intelligence
took perhaps 200 million years to
evolve.

From mouse-level intelligence to
the first primates took 130 million
years, and the immediate ancestors
of the great apes appeared 102 mil-
lion years after the first primates. If
you make an arbitrary cutoff at the
primate level for the beginnings of
sophisticated intelligence, it took
evolution altogether about 330 mil-
lion years to go from insect-level to
primate-level intelligence.

This is not to say that there is
an evolutionary lineage going from
insects to primates, or even a trend
toward increasing intelligence
among animals — there most defi-
nitely is neither, and the vast majori-
ty of animals past and present have
gotten along fine with very little
individual intelligence. Rather, it's to
say that evolution's random walk of
2.6 billion years produced creatures
with intelligence comparable to
insects, and a further random walk
of just 330 million years from that
level produced primates.

Design Space

Another way of looking at this
is to understand evolution as a con-
strained search through an infinite
design space. In that design space,
it takes about eight times longer to
build the bodies and brains of crea-
tures as competent as insects (or
ancient fish) as it does to further
elaborate on those basic designs to
produce creatures with the sophisti-
cated behavior of primates.

We humans arrived in roughly
our present form 15.5 million years
after the first primates, just 2.5 mil-
lion years ago. We invented agricul-
ture 10,000 years ago, writing less
than 5,000 years ago, and "expert"
knowledge only in the last 1,000
years. In terms of searching design
space, it took evolution less than
1/20th the time to find human-level
intelligence as it did to stumble
across our primate forebears.

To Brooks, this suggests that
problem-solving behavior — lan-
guage, abstract reasoning, and
learning, the staples of classical Al
— are relatively simple once the
templates for being and reacting
are available to animals. Those tem-
plates include the ability to move
around in a dynamic environment
and sense surroundings well
enough to enable maintenance of
life and reproduction.

Brooks does acknowledge the
dangers of studying biological sys-
tems too closely: "Their design was
not highly optimized from a global
systems point of view. Rather they
were patched together and adapted
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from previously working systems in
ways which most expeditiously met
the latest environmental pressures.
Perhaps the solutions found [by
evolution] for much of intelligence
are terribly suboptimal.”

Minuses

The book lacks an index, which
is a shame, though it does have an
exhaustive bibliography. Also, there
is a surprising amount of typos and
strange punctuation (at least in the
edition | have), but nothing serious
enough to obscure meaning.

All eight of these papers are
available individually elsewhere
(though without the author's new
introductions), and none of them
can be considered cutting edge
since the newest of them was pub-
lished in 1991. Still, it's quite handy
to have them all gathered in one
place, and Brooks' introductions
give context. This is stuff straight
from the horses mouth, and | rec-
ommend it.

Lonely Gearhead Contest

| get lots of letters and email
from folks who are convinced they
are the only robot builders in their
area. Sometimes these people live
in places where there are vibrant
amateur robaotics groups, such as
Seattle, San Francisco, or Hartford.
Others come from isolated places in
third-world nations.

Periodically, | try to connect
these people up with any local
robotics groups I'm aware of,
because there is no substitute for
sitting down with another gearhead
to compare notes and 'bots.

To help our lonely brothers and
sisters, I'm announcing the Third
Lonely Gearhead Contest. Anybody
anywhere who wants to find a local
club or get one going can send me
a letter or email. Also, anybody
who has a club going should give
me contact information. Those list-
ings | receive by December 31,
2001 will make it into my February
2002 column.

Send me contact names,
addresses, URLs, email addresses,
phone numbers, etc., whatever way
you would wish other robot builders
to get in touch with you. If you
have a club you want folks to know
about, drop me a line. Likewise if
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PC-based Instruments!

cables and easy software. Remote audio ready-to-run software and

alarm. Use TC-08 for most thermocouples. lots of physics/chem exp'ts.

Download FREE demo software. Sales only: 1-888-7SAELIG

www.saelig.com 716-425-3753 » -3835 (fax) saelig@aol.com
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by Ray Green

Control Lights, a Burglar
Alarm, and Appliances Using
the Computer's Serial Port

Plug a cable into your computer's
serial port and control a coffee
pot, appliances, lights, and a very
effective burglar alarm featuring a
20-second entrance delay and a
two-minute alarm. All times may
be changed as you desire. Sounds
interesting doesn't it. Build this
yourself with a few low-cost parts
and it gets even more interesting.

he serial port can be used for controlling

devices with many advantages. The serial
port only uses eight wires and is easy to hook
up, and it's relatively easy to program. Using
the serial port also keeps your parallel port for
your printer.

Any IBM-compatible computer can be
used, and the Windows platform is not used for
control purposes. In fact, an old 286, 386, or
486 computer is ideal because it will probably
have either the required programming file
'GWBASIC.EXE' or 'QBASIC.EXE' generally
located in the DOS directory. You will probably
not have a BASIC program on any computer
using Windows95 or later, but a BASIC pro-
gram from an old computer can and will work
on even the very latest Pentium.

Control with a computer doesn't even
require a hard drive, as the programs are small
enough to easily fit on a floppy disk. Ask
around and you should be able to find a neigh-
bor with an old one in their attic. You can also
find them at garage sales or flea markets for a
few dollars. For most people, they have
become obsolete as new applications require
faster and bigger computers to operate effec-
tively on the Internet. Try and find a small one
though, simply because they take up less desk
space. A monochrome monitor will display the
control program nicely, although a color moni-
tor displays the program in attractive colors.

Programs for control purposes ideally
operate in the BASIC language, because they

Serial port with 9 pins.
DB-9 Connector

Pin 1 Input (Carrier Detect) Pin 8
Pin 3 Output (Transmit Data) Pin 2
Pin 4 Output (Data Terminal Ready) Pin 20
Pin 5 Ground (Signal Ground) Pin 7
Pin 6 Input (Data Set ready) Pin 6
Pin 7 Output (Request to Send) Pin 4
Pin 8 Input (Clear to Send) Pin 5
Pin 9 Input (Ring Indicator) Pin 22
Table 1

Serial port with 25 pins.
DB-25 Connector

can be easily modified for any -
application. If you don't know

Computer Controlled Home - 'SerPort.bas' By Ray Green
+

anything about programming, 04-16-2001 Serial Port - Home Control System. |

don't worry. I've written the pro- 12:58:14 i

gram for you to copy or it's " '

available free on our web site. Input Ports :  '0' = no input 1" = alarm input. |

To determine if your com- Numbers in parentheses are Pin number connections. !

puter has the BASIC language, (1) Spare [0] (8) Smoke Alarm [0 ] '
(6) Spare [0] (9) Burglar Alarm [ 0 ]

+

go to DOS. Type CD\DOS
<Enter> to change the directory
to the DOS directory. You
should now see C:\DOS> on

close windows (if you have it) to i
your screen. Next type: GWBA- !

Output Ports :

(3) Security Lights [OFF]
(4) Coffee Pot

[OFF]

!

i

(7) Burglar Alarm [OFF :
Alarm Clock [OFF) -
]

i

i

SIC <Enter>. If it's there, you'll B
get a screen showing something

like GW-BASIC 3.22, followed by (c) Copyright
Microsoft, etc., 60300 bytes free then, OK.
Your version may be different, but it should do
the job. To return to DOS type: system
<Enter>. If you don't have GWBASIC, try typ-
ing: QBASIC <Enter>. You should see a big
box stating "Welcome to MS-DOS QBASIC.” To
exit to DOS, press the Esc key to clear the
box, then click on File, then Exit. If you want
to go back to Windows, type: EXIT <Enter>. If
nothing happens, then type WIN <Enter>. This
program will also run without modifica-

Screen-type view of SerPort.bas

in GWBASIC, press F2 or type RUN <Enter>.
To exit the program in GWBASIC, type "SYS-
TEM." To run the program again in QBASIC,
click on RUN (or press the Alt key and type R,
then S). To exit, click on file (or press the Alt
key) and click on Exit or type X. Now we're
ready to make it work for us. At this point, you
should be able to use SERPORT.BAS to con-
trol things and read inputs without any pro-

tion in Power Basic, Quick Basic, or

Visual Basic for DOS.

Copy the program, "SERPORT.BAS"
or download it free from our web site
(www.nutsvolts.com). Put it in the direc-
tory where GWBASIC.EXE or
QBASIC.EXE is located. This will proba-
bly be the DOS directory if the comput-
er does not use Windows95 or
Windows98. Of course, if you want it in
a separate directory, use the make
directory command: C:\>MD control,
and locate serport.bas there along with
a copy of GWBASIC or @QBASIC.

Switch to DOS and Load and Run
the control program by typing GWBA-
SIC SERPORT <Enter> or by typing
QBASIC/RUN SERPORT <Enter>. As
the program runs, it will display the sta-
tus of the four inputs and three
output circuits. You'll also hear
an alarm coming from the
loudspeaker. This is the burglar
alarm signifying an open input
on pin 8 of the serial port plug.
To stop the program and turn
off the alarm, hold down the
Control Key and press the
Break Key. The program must
be stopped before you can exit
or print a listing.

To run the program again

JUMP START
YOUR USB
DESIGNS

New Edition Includes

USB 2.0

Jan Axelson's USB Complete gff;:;:;’%ﬁ Need

has the answers to your to Develop Custom

questions: USB Peripherals,

v Canmy projectuse a USB  Second Edition
interface? by Jan Axelson

v Which controller chip
should my device use? "This is the best

v How do | access my device  book on the topic.
from Visual Basic and | recommend it
Visual C++ applications? highly."

v What code does my device  Jon Titus, Test &
need to communicate with Measurement
PCs? World

v Can my design use bus
power or will it need its 52;;39&-}22

7 g\:g r?"luupc?':yn?'lore! Lakeview Research

ISBN 0-9650819-5-8

www.Lvr.com/usb.htm
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Figure 1

DBS or DB25

(Female)

gramming knowledge.
About the Serial Ports

A lot has been written about using the par-
allel printer port to control your home, but very
little has been written about using the serial
port in its simplest form. | was attracted to the
serial port because of the challenge it offered,
so | decided to explore the possibilities. Most
computers have two, and they are called
COM1: and COM2:. Either one may be used. In
some computers, a mouse is plugged into
COMI: and a modem is internally connected
to COM2:. If your particular computer has a
PS/2 type mouse that plugs into a small round
socket (which I think is desirable), COM1: will
probably be free for control purposes. If you
decide to use COM2:, make sure any internal
modem is removed and COM2: is enabled in
the CMOS setup or on the Interface card. The
serial port socket will probably be a nine-pin
male oval socket on the back of the computer.
It may also be labeled COM1: or COM2:.

Earlier computers used a 25-pin male oval
socket and either may be used. Some comput-
ers may have one of

water-level detector, photo cell, or a host of
other things. Table 1 shows the serial port con-
nections. Later on, I'll show you how the inputs
and outputs are connected. The official con-
nection title is shown in parentheses between
the plug pin numbers, but it has no real pur-
pose here.

The Serial Port Connections

All discussion of input and output pin
numbers will refer to a nine-pin serial port con-
nector. If you have a 25-pin connector, simply
substitute those pin connections instead. As an

each.

Because of the wide
variety of readers, I'll try
to keep this article as
simple as possible. To
begin with, the serial
port as | use it can
switch "on" or "off" three
external power circuits.
These circuits can
include lights, motors,
alarms, a coffee pot, or
anything else electrical.

In addition, there
are four different avail-
able inputs that can

Figure 3

read the status ("0" or
"1") of four different devices. These inputs are
simply open or closed switches from a smoke
or burglar alarm, a thermostat calling for heat,
fan, or air conditioning, a freeze detector,

Seriol Port

Connections Connect to Dutput Pin's 3
@ IN914

4, or 7
—O
To AC CIRCUIT

I—O

9
8
7 It
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Figure 2

example, when | specify pin 1, use the wire
from pin 8 if you have a 25-pin connector. (See
Table 1.)

Note that pin 2 (receive data) is not used
because it is not easily programmable.

To use your serial port to control external
circuits, mount two barrier strips —
RadioShack™ part numbers 274-670 and 274-
656 — on a block of wood as shown in Figure
1. Connect the eight-terminal strip through an
eight-wire cable to the serial port female plug.
Use part number 276-1538 for a nine-position
connector or part number 276-1548 for a 25-
position connector. Number and connect the
barrier strip with the same pin numbers as the
nine-pin serial port, 1 through 9, omitting pin
2. All external devices will connect to this barri-
er strip. The two-terminal barrier strip is simply
used as a convenient tie point for the output of
the 12 VDC adapter. Note that a single jumper
connects serial port pin 5 to the negative lead
on the adapter’s barrier strip. This jumper pro-
vides circuit ground for the adapter.

SUPPORTS
DEVICES TO

cable both of which store inside the case. A real printed user and

EPROM+

A device programming system
complete info at www.arlabs.com

+ EXCEPTIONAL POWER FOR THE PRO

+ EASY-TO-USE FOR THE NOVICE

Here’s what you get: A rugged, portable nwgmmmmg.uqit .lncludlr!g wlehmwer pack and printer pon
which includes sct ic di

Deskto S[{:tﬁn
P90 CPU, 8§ & 2MB
video, IDE HD interface, 3.5"

for the programming unit plus diagr for all technology family ad: *. C

Flopg:_v Drive, 2 DB9 High

ive, casy-to-use software

High Voltage
energy storage
pulse capacitor, s :
SMFD & e —
4.75MFD Two Serial ports with 16550
@ 21KVDC, UART. One 9-pin & one 25-pin
Mineral Oil serial connector. 16 Byte
Impregnated transmit/receive FIFO buffer.
Mylar/Kraft Full modem control signals.

tissue with

which is specifically designed to run under Windows 95, 98, ME and DOS on :m;' speed machine. The software has
features which let you READ, PROGRAM, COPY and COMPARE plus much more. You have full access o your
system’s disk including LOADING and SAVING chip data plus automatic pmccssini; of INTEL HEX, MOTOROLA
S-RECORD and BINARY files. For detailed work the system software provides a full screen buffer editor including a
comprehensive bit and byte tool kit with more than 20 functions.

Broad device support: inciuing FIRST GENERATION EPROMS (2708, TMS2716%, 25XX erc.)
SECOND GENERATION EPROMS (2716-27C080)(8 MEG), 40 and 42 PIN EPROMS® (27C1024-27C322)(32 MEG)

 EEPROMS (2816-28C010) PLUS ERS901, FLASH EPROMS (28F 29C 20EE 29FN32 MEG), NVRAMS (12,20.X2210/12)
BIPOLAR PROMS® (745/828), SERIAL FPGA CONFIGURATORS (17CXXX)
MICROS® (874X 875X ETCSX BTCTIN89C) ATMEL MICROS*(895 908 AVR)
PIC MICROS*® 5, 18, 28, 40 PIN (120XXX, 16CSX,6X. 78X PLUS FLASH & |7C)
MOTOROLA MICROS* (68705P3/U3/R3, 68HCTOSCR/CHIZPY, 6BHCI | all familics)
1 YE AR WARRANTY - 30 DAY MONEY BACK GUARANTEE \.11"” b&"z:r'g;’ > iﬁl')w C']::'L!",
*REQUIRES SNAP-IN ADAPTER (DRDER FACTORY DIRECT OR BUILD YOURSELF) SA @ MAS CA * AMEX
ANDROMEDA RESEARCH, PO. BOX 222, MILFORD, OHIO 45150
(513) 831-9708 FAX (513) 831-7562

# PIN SERIAL EEPROMS* (24 25 85, 03, 95, B0011A) PLUS ERI400/M58657*
In cludes step-by-step tutorial plus explanation of EPROM fundamentals
email - arlabs@worldnet.att.net

\_ website - www.arlabs.com MADE IN THE US.A. J

One bi-directional parallel

serial ﬂ)orls
(16550 UART), One Parallel Post, ‘ ;
printer port. Each serial port

4 expansion slots ( 2 ISA 2 PCI aluminum foils

or ISA), PS/2 Keyboard and (film /foil independently configurable as
mouse ports, Includes PS/2 construction). New surplus. COM1- COM4 IRQ 3/4/5/7
Keyboard and mouse. Shipping wgt 204 & 65# with jumpers. Each port can be
No Hard Drive in Computer. enagieed or disabled.

www.escrap.com/barebones.htm

www.escrap.com/capacitorhtm | www.escrap.com/serialhtm

*Visit our »

Forms of payment: Visa, M/C, Am Ex, Paypal

Crow International,Inc.
PO Box 1048 / Washington Junction Rd., Ellsworth, ME 04605
Voice 207-667-6688 * Fax 207-667-6481
email: surplus@escrap.com ® web: www.escrap.com
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Hooking Up the Output

An easy way to connect the serial port out-
put is to build and wire a simple relay circuit.
It's a good idea to wire at least one of these cir-
cuits so you can test your control system.
Build three of these units and connect each
one to an output pin. Pin 3 controls the securi-
ty lights, pin 4 controls the coffee pot, and pin
7 connects to the burglar alarm.

Figure 2 and the photo in Figure 3 shows
the circuit and layout for a relay switching unit
you can use to switch up to 1,250 watt AC
loads for control purposes. Wiring is fairly sim-
ple and you should be able to build a unit in a
couple of hours, if you've built circuits before.
Note the 2N914 (or 1N4148) diode in series
with the input to block the polarity shift. This
circuit gives great isolation because the
15,000-0hm resistor in series with the input to
the transistor limits the load to less than 1 mA.
The + 12 VDC input connects to the adapter
jack.

Although the RadioShack unit listed will
work fine in the circuit, | have bought many
adapters at the flea market for 50 cents to
$1.00. Any unit with an output over 200 mA
may be used. Buy one made for a radio or cas-
sette player because it'll have better filtering.
Check the output polarity with a voltmeter to
make sure which side of the adapter jack is
positive and connect it in the circuit according-
ly. Of course, all the relay units, the input cir-
cuits, and the motion detector is connected to
one adapter, and only one is required to power
the whole system.

Hooking Up the Inputs

Here is the suggested Parts List for one relay circuit.

The circuit in Figure 4
actually makes a very simple
and practical burglar alarm
input.

The four inputs are on plug
pin number's 1, 6, 8, and 9.
These pins are normally '0'
(Lo) when open and switch to
'1' when an external positive
DC voltage is applied. All input
circuits require a (+) voltage on
the pin to switch. This may be
any voltage above 5 VDC.
Because we are using the DC
adapter, we'll also use a resistor
in series with each input and
the (+) connection on the
adapter. well.

This is because most
adapters have no regulation
and the output voltage will likely be 18 VDC
without load. This resistor provides isolation
and reduces loading on the serial port pins. A
resistor in the range of 10,000 to 22,000 ohms
should be used. If you decide to experiment,
measure the series input current and use a
resistance value to keep the current below 1
mA. The (-) lead of the adapter is grounded to
pin 5.

To wire the burglar alarm, connect all of
the normally closed switches (NC) from your
windows, doors, and infrared motion sensors
so they are connected in series. That way, if a
circuit is cut or broken, the alarm will sound.

RadioShack™ part numbers are shown

1 - PC board, No. 276-159

1 - Five-lug tie point solder type, No. 274-688
1-10A, 12 VDC, 400-ohm relay, No. 275-248

1 - 2N4401 NPN transistor, No. 276-2058
1-10,000 ohm, 1/4 watt resistor, No. 271-1335
1 - 15,000 ochm, 1/4 watt resistor, No. 271-1337
1 - 2,200 ohm, 1/2 watt resistor, No. 271-1121
2 - 1N914/4148 silicon diodes, No. 276-1122

1 - Red LED any type, with holder, No. 276-018
1 - Molded coaxial DC jack, No. 274-1565

1 - 12 VDC adapter, 500 mA, No. 273-1773 (Only buy one)

Each relay assembly only requires 40 mA so one AC-to-DC
adapter will easily operate the three relay assemblies plus your
infrared, motion sensors, smoke alarms, and other devices, as

Referring to Figure 4, one side of the series
string connects to ground on pin 5 and the
other connects through a 4,700-ohm resistor to
pin 9 and a 2,200-ohm resistor to the +12 VDC
adapter. When the door or window opens, the
switch opens and the input voltage rises to '1"
to sound an alarm. Note that | have included
an LED indicator that will light at the same
time.

The diagram also shows a smoke alarm
switch (NC) connected to the junction of two
10,000-ohm resistors between pin 8 and +12
VDC. Other devices may be connected in the
same manner. As with the burglar alarm, when

10 COLOR 14, 9, 3: CLS : KEY OFF: REM SerPort.BAS Article SerPort3.doc

20 REM by Ray Green, contact - raygreen@juno.com 4/17/2001

30 REM Control your Home through the Serial Port. 'SerPort.bas'

40 BASE = &H3F8 : REM &H3F8 is Base Address of COM1: Use &H2F8 for

cCOom2:

50 CLS

60 COLOR 14: REM *** DRAW COLORED BOX ***

70 LOCATE 1, 1: PRINT CHRS(218); : FOR X =1 TO 78: PRINT CHR$(196);

80 NEXT X: PRINT CHR$(191)

90 LOCATE 3, 2: FOR X = 1 TO 78: PRINT CHR$(196); : NEXT X

100 LOCATE 3, 40: PRINT "+"

110 LOCATE 7, 2: FOR X = 1 TO 78: PRINT CHR$(196); : NEXT X

120 LOCATE 13, 2: FOR X = 1 TO 78: PRINT CHRS(196); : NEXT X

130 FOR X =2 TO 21: LOCATE X, 1: PRINT CHRS$(179): LOCATE X, 80

140 PRINT CHR$(179): NEXT X

150 LOCATE 22, 1: PRINT CHR$(192); : FOR X = 1 TO 78: PRINT CHRS$(196);

160 NEXT X: PRINT CHR$(217): COLOR 15

170 REM

180 LOCATE 2, 12

190 PRINT "Computer Controlled Home - 'SerPort.bas' By Ray Green"

200 LOCATE 4, 38 : PRINT "Serial Port - Home Control System."

210 LOCATE 8, 6

220 PRINT "Input Ports :  '0' = no input '1' = Alarm input"

230 LOCATE 9, 13: PRINT "Numbers in parentheses are the serial plug pin
numbers."

240 LOCATE 11, 10: PRINT "(1) Spare [isl”

250 LOCATE 11, 48: PRINT "(8) Smoke Alarm [ "

260 LOCATE 12, 10: PRINT "(6) Spare [ I

270 LOCATE 12, 48: PRINT "(9) Burglar Alarm [ ]"

280 LOCATE 14, 6: PRINT "Output Ports :"

290 LOCATE 16, 9: PRINT "(3) Security Lights"

300 LOCATE 16, 50: PRINT "(7) Burglar Alarm"

310 LOCATE 17, 9; PRINT "(4) Coffee Pot"

320 LOCATE 17, 54: PRINT "Alarm Clock"

330 LOCATE 4, 9: PRINT DATES: LOCATE 5, 11: PRINT TIMES

340 REM

350 REM *** Start Control ***

360 REM **** Read 4 Input Port Registers ****

370 IN1 = -((INP(BASE + 6) AND 128) = 128): REM READ PIN #1 INPUT

380 IN6 =-((INP(BASE + 6) AND 32) = 32): REM READ PIN #6 INPUT

390 IN8 = -((INP(BASE + 6) AND 16) = 16): REM READ PIN #8 INPUT

400 IN9 = -((INP(BASE + 6) AND 64) = 64): REM READ PIN #9 INPUT

410 REM

420 REM **** Display Input Ports Status ****

430 LOCATE 11, 28: PRINT IN1 : LOCATE 11, 67: PRINT IN8

440 LOCATE 12, 28: PRINT IN6: LOCATE 12, 67: PRINT IN9

450 REM

460 REM **** Set Event Times and Control Output Ports ****

470 PIN3=0:PINd=0:PIN7=0

480 REM

490 REM Set Alarm Clock Wake up Time to Play Tune for 30 seconds

500 ACLK = 0: IF LEFTS(TIMES, 5) = "06:30" THEN ACLK = 1

510 REM

520 REM Set Coffee Pot Time to switch Pin (4) On

530 IF TIMES > "06:30:00" AND TIMES < "08:30:00" THEN PIN4 = 1

540 REM

550 REM Security Lights are Clock Controled

560 IF TIMES > "19:30:00" AND TIMES < "23:30:00" THEN PIN3 = 64

570 REM

580 REM Burglar Alarm sounds after 30 seconds when Input is '1' (hi)

590 IF IN9 = 1 THEN Tl = TIMER : WHILE TIMER < Tl + 30 : WEND : PIN7 = 2

600 REM

610 REM *** Display Output Port Status ***

620 LOCATE 16, 29: IF PIN3 = 64 THEN PRINT "[ON ]" ELSE PRINT "[OFF]"

630 LOCATE 16, 68: IF PIN7 = 2 THEN PRINT "[ON |" ELSE PRINT "[OFF]"

640 LOCATE 17, 29: IF PIN4 = 1 THEN PRINT "[ON |" ELSE PRINT "[OFF]"

650 REM

660 REM Switch Outputs On or Off

670 OUT BASE + 3, PIN3 : REM Output pin 3, Clock Controlled Security Lights

680 OUT BASE + 4, PIN4 + PIN7 : REM Output pin 4 Coffee Pot and pin 7
Alarm

690 REM Output Burglar Alarm for 120 seconds, turn it Off and end program

700 IF PIN7 = 2 THEN TI = TIMER : WHILE TIMER < Tl + 120 : WEND

710 IF PIN7 = 2 THEN OUT BASE + 4, 0 : GOTO 950

720 REM

730 IF ACLK = 1 THEN LOCATE 17, 68: PRINT "[ON ]™: GOSUB 860

740 LOCATE 17, 68: PRINT "[OFF]": REM Alarm Clock

750 IF IN8 = 1 THEN GOSUB 780: REM Sound Smoke Alarm

760 GOTO 330: REM Let's Check everything again!

770 REM

780 REM Sound Speaker Smoke Alarm

790 FOR X =1 TO 10: REM 10 Second Alarm

800 SOUND 587, 4

810 SOUND 988, 8

820 SOUND 32767, 10

830 NEXT X

840 RETURN

850 REM

860 REM Alarm Clock Speaker Music Wake up

870 Tl = TIMER: WHILE TIMER < TI + 30: REM 30 Second Timer on Alarm

880 PLAY "MF O3 L8 EE E4 EE E4"

890 PLAY "EG C. D16 E4 P4"

900 PLAY "FF F. F16 F EE L16 EE"

910 PLAY "L4 GG FD"

920 PLAY "C1"

930 WEND

940 RETURN

950 END
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I mentioned earlier that a
,!m computer may be used with-
4700 out a hard drive. To do so,
9 [N % % ¥ boot the computer with a DOS
8 X4 Y a boot disk and format a floppy
; 3§ 3'::;* g “ % with the system option FOR-
S [} St B e 1 ég : g g | MAT AyS. This will make the
-+ Normolly W, =] & (g) =] floppy self-booting by putting
? oy 8 Closed 8 the system files onto the disk.
VINE Copy either the program QBA-
) )| a4 P SIC.EXE or GWBASIC.EXE
(€3 & onto the disk. Copy the pro-
+12VvDC gram SERPORT.BAS onto the
Figure 4 disk, as well. Switch to the A:
drive and in DOS, type EDIT

the smoke detector switch opens, the voltage
at the junction of the resistors rises and the
serial input switches high to 'l." A similar con-
nection scheme may be used to switch the
spare input pin's 1 and 6. For a dusk-to-dawn
light switch, try replacing the smoke detector
switch with a CdS photoresistor.

If used, smoke alarm and motion detectors
require an additional 12 VDC to operate. These
connections are not shown on the diagram, but
should go to the adapter also.

Connect the key switch in parallel with the
exit door's switch. It should be accessible from
outside the house, or ideally in the garage
beside an interior door from the house. Close
the key switch before setting the alarm and
leaving the house. Then switch it open after
leaving to arm the door.

Of course, you will want to modify the pro-
gram to re-label the inputs and tell it how to
react. A little bit of study of the program may
show you that this is a fairly easy thing to do.
Enjoy your project!

AUTOEXEC.BAT and type in
one line, GWBASIC SERPORT or
QBASIC/RUN SERPORT. Click on Save, then
Exit. Anytime the disk is in the A: drive, the
computer will start and run the program as
soon as it's turned on. The big advantage of
not having a hard drive is the low power con-
sumption of the computer. Of course, you may
also turn the monitor off when it is not in use.

More About Serial Port Inputs

You can do everything in the preceding
section of this article and build and operate a
control system without knowing much about
programming. However, since you have
accomplished so much, let’s see if we can
learn some more about what we are doing. It
would be a good idea, if at this point, you
would print a listing (contents) of the program
SERPORT.BAS. This will give you a chance to
study the program and to follow the operation
by reading the REM (remarks) lines, or the lim-
ited explanation shown later.

A line starting with a REM does not do
anything. Its purpose is to divide the program
or to give the reader instructions.

To print a listing in GWBASIC with the pro-
gram stopped, type LLIST <Enter>. To print a
listing in QBASIC, simply click on File (or
press ALT) and then select Print.

When an external voltage between + 5
volts and + 15 volts is applied to an input pin
on the serial port, the presence of this voltage
can be read at the pin's address (like a street
address). For my experiments, | used a six-volt
lantern battery with the negative terminal con-
nected to pin 5 (ground).

The positive battery terminal wire in series
with a 4,700-ohm resistor is touched to the
respective input pin to create an input. Higher
voltages may also be used with a higher resis-
tance value. The resistor provides isolation and
reduces loading on the input pins. | used a
22,000-ohm resistor for voltages higher than
12 volts.

The base address for serial port COM1: is
&H3F8 and is used for all program examples
in this article. If you are using COM2: as your
serial port, then type LIST 40 <Enter>. Simply
replace &H3F8 with &EH2F8 in line 40. Type
SAVE SERPORT.BAS <Enter> to save the
change in GWBASIC.

The input address for pin 1 (or pin 8 on
the 25-pin connector) is written in GWBASIC
as INP(EH3FD) AND 128. By adding a print
statement, you may read pin 1 and display a
"0" or "1" on your computer monitor, depend-
ing on whether or not a positive voltage is
applied to the pin. This command may also be
written using the base address + 6, or BASE =
&H3F8 : PRINT -((INP(BASE + 6) AND 128) =
128).

RF Data Modules

Tl

AM TRANSMITTER AM RECEIVER
oSmall size: 17.78 x 11.43mm
«CMOS/TTL input

eNo adjustable components
¢Low Current. 4mA typical.
*418MHz or 433.92MHz O0OK
e Simple to integrate -simply

add antenna, data and power
eRange up 1o 25011

e Wide supply range, 2-14Vde
*SAW controlled - stability

¢ Also available in DIL package

AM-RTS .....ccueeee. $12.10

eCompact size: 38.1 x 13.7mm
»On-board data recovery. CMOS
oLow current, 2.4mA typical

*2kHz data rate. CMOS/TTL output
*5Vde operation

oOn 418MHz or 433.92MHz (4xx)
#No adjustable components
#Patented Laser Trimmed component
»High stability

»Sensitivity: -105dBm

® Available also in 0.8mA version

AM-HRR3-4XX .ccovrrnenne $10.95

RS232 TRANSCEIVER MODULES

*4 800 10 38.400 bps half duplex
*3-wire RS232 interface
s Controller with user EEPROM
‘ol *RS232 interface protected to £15kV
';:tl'um packetizing performed by user
4 o Auto TX/RX changeover

LU *0-25mW & 10mW versions
4 ‘i #Reset switch and status LED's
B 07.5-15V de via DBY connector, 20mA

T 65 x 15mm

Transceiver.........

Transmitter..

BIM-4xx-R5232 .... $139.30

Wn LacoM
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® o Transparcnt data packetizing
ti-.‘;uppnrl.\ 8 or 9 hit protocols

. RTcomTx-4xx.

Receiver.....covin

abacomtech@compuserve.com

eatures

* 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

*Only 23 x 33 x 1 lmm

eLUip 1o 40k bps data raie

= 19200 baud with ASCII

«Up to 5001 range

»5v operation

(0. 25mW into 50

*418 or 433MHz FM

#Fast Ims enable

e Direct interface to 5V CMOS

® Auto TX/RX changeover and 3-D Surface plots

* Real-Time Recording and
Post-Processing modes

BIM-AXX-F <.corecer $87.36 .

Applications

+ Distortion Analysis
o Up to 19,200 bps half duplex
*3 wire RS232 interface

+ Vibration Measurements
eRange up to SO0ft

* Acoustic Research
Self test function System Requirements
Reset Switch & Staus LED's
* [/4 wave wire antenna on board
» Available in a Simplex Tw/Rx
pair,(RTeomTX & RTcomRx)
*7.5V-15Vdc operation
RTecom-4xX..ccnimisee $247.90
e $ B715

e $105.52

+ 486 CPU or greater
* 8 MB RAM minimum

* 16 bit sound card
RTcomRx-4xx.......
Tel: (416)236-3858

Fax: (416)236-8866
www.abacom-tech.com

» Transfer Functions, Coherence
* Time Series, Spectrum Phase,

« Frequency Response Testing

« Win. 95, NT, or Win. 3.1 + Win.32s
* Mouse and Math coprocesser

Tuw Wy Pioneer Hill Software
PHS 24460 Mason Rd. S
A A EMT Poulsbo. WA 98370 _

a subsidiary of Sound Technaology, Inc

Turn Your Multimedia PC into a Powerful

Real-Time Audio Spectrum Analyzer

Priced from $299

(U.S. sales only — not for export/resale)

DOWNLOAD FREE 30 DAY
TRIAL!

www.spectraplus.com

Spectra Plus

FFT Spectral Analysis System

Sales: (360) 697-3472

Fax: (360) 697-7717

e-mail: pioneer@telebyte.com
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Here's how to read all four input addresses.

For pin 1 input: PRINT -((INP(&H3F8 + 6)
AND 128 = 28)

For pin 6 input: PRINT -((INP(&H3F8 + 6)
AND 32 = 32)

For pin 8 input: PRINT -((INP(&EH3F8 + 6)
AND 16 = 16)

For pin 9 input: PRINT -((INP(&H3F8 + 6)
AND 64 = 64)

The Serial Port Outputs

The three available outputs appear on plug
pin numbers 3, 4, and 7. The RS-232 standard
specifies that a "1" ("on") is defined for an out-
put between +5 and +15 volts and a "0" ("off")
is defined for an output between -5 and -15
volts.

If you use a voltmeter and measure each
of these three between their respective pin and
ground (pin 5), you will note that each output
reads about -11 volts (or "0" as defined above).

Let's try some experiments. Plug your
cable with its attached barrier strip into the ser-
ial port connection on your computer. Go to
the "DOS" prompt and switch your computer
to BASIC by typing the command: GWBASIC
<Enter>. The screen should respond with "OK."
If you use @QBASIC, these tests must be made
in the immediate mode, or a short program
written to conduct them.

Now, connect the positive lead of your digi-
tal voltmeter to pin 3 and the negative lead to
pin 5. It should read about -11 volts. Next,
switch the output pin 3 to a "1" or "Hi" by sim-
ply typing the Basic command: OUT &H3FA,
64 <Enter>. Note that the output voltage
changes to about +11 volts. To switch to "0"
again use: OUT &H3FA, 0 <Enter>. The volt-
age should now read again about -11 volts.

To switch any of the three output ports to
a "l," simply use BASIC command as follows:

For pin 3 output: OUT &H3FA, 64 or
BASE = &H3F8 : OUT BASE + 3, 64

For pin 4 output: OUT &H3FB, 1 or BASE
= &EH3F8 : OUT BASE + 4, 1

For pin 7 output: OUT

pin on/off status to
the screen.

Lines 670 and
680 switch the out-
puts on/off.

Line 700 runs
the burglar alarm for
120 seconds.

Line 710 turns
off the burglar alarm
and stops the pro-
gram.

Lines 500, 730,
740, and 860 to 940
are the alarm clock.

Lines 750, and

P PAK-V—-PWM

Let PAKs energize your next
microcontroller project:
P PAK-lI—Floating Point Math

P PAK-IX—Floating Point A/D

Microcontroller Power!

Want to add advanced features like floating point
math or PWM to your next Basic Stamp, PIC, SX,
AVR, HC11, or other project? Supercharge your
design today with PAK coprocessors from AWC.

Features
P 32-bit floating point math (PAK-1 & 1X)
P 8 channels of PWM (PAK-V)
P 5 channels of 10 bit A/D (PAK-IX)
P Connects with as few as 1 or 2 wires
P Data sheets online

780 to 840 are the S AWe

smoke alarm. 310 IvyGlen .
Line 760 starts L”Wm
the program again (2313 754-4462 (fax)

Check out all of our PAKs, plus RS-232 prototyping
tools, PIC loaders, and much more.

Visit our Web site now for free tools and projects!

and says "Let’s do it
again."

The

www.al-williams.com/awce

Loudspeaker

The alarm clock and the smoke detector
sound an alarm through your computer’s inter-
nal loudspeaker. This internal speaker may not
be loud enough as is, but [ found that by con-
necting a separate speaker (in a cabinet)
directly across the internal one, | was able to
get more than enough volume for an alarm
clock. Note that a sound card probably will
not work in this program.

You may also run an extension speaker
from the computer using an amplifier. Simply
connect a .01 mF capacitor between one side
of the speaker on the computer and the input
to an amplifier. Connect the ground side of the
amplifier to the computer’s circuit ground or
chassis. Try the capacitor on each side of the
computer speaker to see which works best.
Now connect your external speaker to the out-
put of the amplifier.

While using the burglar alarm system,
remember to use the entry key switch or you

will have 20 seconds after entering your home
to stop the program before the alarm sounds.
Stop the program by holding down the Ctrl
key and press the Break key. Switch off the
alarm by turning off the 12-volt adapter.

When the burglar alarm sounds, it'll do so
for 120 seconds. Of course, you may set the
times as desired in the program, SerPort.bas.
After the alarm sounds, it will shut off and the
program will stop. This is to keep the alarm
from sounding again. To restart the program,
simply press F2 or type RUN <Enter>.

Enjoy Your Project

The Basic Program, SerPort.bas may be
downloaded free from our web site (www.
nutsvolts.com). I'd like to hear comments
from those of you who build this system.
Please contact me by email:
raygreen@juno.com or FAX: (727) 866-1595.
NV

&H3FB, 2 or BASE = 6H3F8 :
OUT BASE + 4, 2

To switch both pin 4 and pin
7 to"1," use: OUT BASE + 4, 3

“ PRIMECELL S

InkMun inks
T i B

REFILL INKS FOR
INKJET PRINTERS

To terminate BASIC and
return to the "DOS" prompt, use
the command: SYSTEM <Enter>.

How the Program
SerPort.bas Works

Put the correct port address
in line 40 for COM1: or COM2:.

Lines 60 to 160 draws lines
and colors the screen.

Lines 190 to 330 write infor-
mation and layout the screen.

Lines 370 to 400 read the four
input pins.

Lines 430 and 440 display the
input data on the screen.

Line 500 sets your alarm
clock wake up time.

Line 530 sets your coffee pot
— on/off times.

Line 560 sets your security
lights on/off times.

Line 590 sets the 30-second
entry timer and turns on the
alarm.

Lines 620 to 640 print output

IF YOU NEED NEW BATTERIES FOR YOUR ELECTRONIC EQUIPMENT
DON'T PITCH EM' - SEND THEM FOR REBUILDING /- SAVE $ §
+ WE INSTALL NEW N-CAD OR Ni-MH BATTERIES INTO YOUR CASE
* WE IMPROVE PERFORMANCE TO BETTER THAN ORIGINAL
+ WE FIX WHAT CAN'T BE FOUND. ( OR AFFORDED )
+ WE PROVIDE QUICK SERVICE. / EXTEND LIFE OF OLDER EQUIPMENT
WE OFFER FREE QUOTES, / FREE RETURN IF QUOTE IS REFUSED
« WE PROPERLY DISPOSE OF YOUR OLD CELLS BY RECYCLING.
« WEGIVE YOU A 12 MONTH WARRANTY
« WE WILL BE HERE WHEN YOU NEED US / EST. 1986
+ WESAVE YOU ™™ MONEY “* 5555
WE SERVICE RECHARGEABLE BATTERY ASSEMBLIES FOR ALL TYPES OF ELECTRONICS
RADIOS, SCANNERS, CORDLESS TOOLS, BAR CODE READERS, GPS, SCIENTIFIC, SURVEILLANCE

GENERAL ELECTRIC UNIDEN RADIO SHACK
MPD PLS MPA 4850P § 3460 APXE50 1050 110553250 MHTX 202/404  §22.50
MPD PLS MPA 4860P §3g.50 101010701100  §32.50 NEW NiMh HTX pack
MPR MPS MPX 763777 § 30.60 1120 1200 Series §32.50 8.4V 1650mAh $ 39.50
MONOGRAM 4506P1/3 § 37,60 BP2500 850mAh § 18.50 KENWOOD

BP205 1600mAh  § 2250 oo emaray $ 28.50
M AXON SA-1155 1160 §39.95 " ,cggz — PBI/ARMY14/18 $ 34,50
BP2/BP3 . KNB6/7/12/14/16 § 34.60
MOTOROLA
BP6/BP23/24 §27.650
WX300 HT600 MT1000 STX 4 PRI, AL
NTN 4686 4824 6414 § 37.50

BPT/CM7/BP8 § 34.60
BP1ET/174/180 § 34,60 sﬁwmﬁn
NTN 6447 8621 6646 $37.60  Cpmyq0/141/166 § 41.60 '
NLN 6860 NTN 4327 §39.50
YAESU

Any brand 7.2V $§ 21.60
Any brand 9.6V $ 29.50

MIDLAND FNB3 4121416 $32.95 Any brand 12.0V § 36.50
70-B10 B16 B19 B21 $3996 FNB1921 26 27 38$32.95 Any brand 14.4V § 39.50
B26B26B32BIEBE0 $39.96 FNB 101117 26 35§ 23.95 Any brand 18.0V § 44.60

BATTERY REBUILD SERVICE

See our web pages about rebuilding battery packs used for Land Surveying.

FOR INFORMATION ABOUT YOUR REQUIREMENTS ... CONTACT US:
USE THE EASY INFO. REQUEST PAGE AT http://www.primecell.com
PHONE OR FAX : (814) 623-7000 E-MAIL TO: sales@primecell.com
SEND PACKS FOR FREE QUOTATION BY: UPS, FEDEX, OR US MAIL

CUNARD ASSOCIATES INC., 9343 US RT 220, Bedford, PA 15522

Circle #65 on the Reader Service Card.

| Refill your old cartridge and
)| save. All refill kits come

‘| with instructions and need-

| ed materials for refilling
inkjet cartridges. Available
for Canon, Epson, Hewlett Packard, Apple,
Compagq, and Lexmark printers.

HARD-TO-GET

PRINTER RIBBONS T \Y)

Gorilla Banana, Commodore, Texas Instruments,
Centronics, Riteman, Apple, Printronix, Star

Over 300 different ribbons in stock.
All ribbons new, not re-inked.

Check our web page or write for complete price list.

H.T. ORR Computer Supplies

249 Juanita Way, Placentia, CA 92870-2216
714-528-9822 - FAX 714-993-6216

Toll Free 1-800-377-2023

e-mail: Htorr@aol.com
http://members.home.net/htorr/index.htm | I =

Circle #61 on the Reader Service Card.
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Cool Web Sites

Have questions? These web sites have answers.

Society for Amateur Scientists — weekly projects from the pages of
Scientific American's Amateur Scientist column (recently retired), and other
projects.
http://sas.org/

How OLEDs (organic light-emitting diode) work.
www.lumex.com/new/press_releases/Leddy29.html
komar.cs.stthomas.edu/qm425/0 | s/Tollefsrud2.htm
www.techreview.com/2free_popup.htm
www.kodak.com/US/en/corp/display/index.jhtml
http://nlo-serv.ethz.ch/staff/kiy/oleds/oleds.html
Silicon Zoo — a new collection of photomicrographs featuring many of the
interesting silicon creatures and other doodling scribbled onto integrated cir-
cuits by engineers who designed them.
http://micro.magnet.fsu.edu/creatures/index.html

2001) and | noticed that the |uF cap is supposed to be tantalum ... but aren't
tantalum caps polarized? If so, would | be correct in assuming that the + side
goes toward the |M resistor?
Steven Shamlian
via Internet

Reponse:

In this design, the voltage across the cap reverses as the circuit oscillates, so it
will alternately change polarity. Tantalums are hearty beasts and will not deteriorate
with this use. But you are correct in assuming that the + side would be better placed
toward the | M resistor.

IJ Byers
Q & A Editor

Dear Readers:

| received a telephone call last evening from an individual identifying him-
self as an AT&T Service Technician who was conducting a test on telephone
lines. He stated that to complete the test | should touch nine (9), zero (0), the
pound sign (#), and then hang up. Luckily, | was suspicious and refused. Upon
contacting the telephone company, | was informed that by pushing 90#, you
give the requesting individual full access to your telephone line. This scam
appears to have been originated from many local jails/prisons. | have also veri-
fied this information with Telecom, Pacific Bell, MCI, Bell Atlantic, GTE, and
Verizon.The GTE Security Department requested that | share this information
with everyone | know, so I'm passing it along. Please beware. DO NOT press
90# for ANYONE!

name withheld by request
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Subscribe to Nuts & Volts.
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http:/ /www.nutsvolts.com

Celebrating our 19th Year Of Service !!

VISIT US AT WWW.UNICORNELECTRONICS.COM
What Do We Have ?

« TIL JALS «74C

« EPROMS «EEPROMS PAL's

* GALs *CMOS «/80

* Linear *Generators «8000 series
* 63500 series *6800 series  =Capacitors
» Oscillators »Connectors *Crystals

* Trimpots *|.C. sockets * Switches

* Diodes «Kits «Tools

* Vises *Laser Diodes  *LED's

o Vises * Transistors *Resistors

* And much, much more! |

* Order Line — (B00) 824-3432 + International — (724) 495-1230 « Fax Orders — (724) 495-7882
= Technical Support — (724) 495-1231 » $25.00 Minimum Order *UPS 3 day, Biue, 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 / Quantity Discounts Available »We accept M/C, VISA, Discover & AMEX
with no surcharge * Call For FREE Catalog ($2.00 Outside U.S.)

* We Carry A Complete Line Of Electronic Components « Email - unielect @ aol.com

Visit us on the web | www.unicornelectronics.com Unicorn Etectronics
1142 State Route 18
FREE SHIPPING!! on pre-paidorders  Aliquippa, PA 15001
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Serial in, graphics out.

Almost too easy.

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
120x32-pixel LCD
SGX-120L 399‘00

* Same size as 2x16 text LCD
« Editable font(s) in 4 sizes
+ Up to 6 screens in EEPROM

» Easy terminal protocol & .

(3.2x14in.)

G12864
128x64-pixel LCD
s 199.00 scx1z601

= Large, sharp LCD

+ Editable font(s)

* Up to 14 screens in flash

* Separate text, graphics layers
= DB9 connector built in

* AC adapter jack built in

« Easy terminal protocol

tron.com




Continued from page 13

In addition, more than 80 per-
cent of the respondents believed
that the Internet will ultimately have
a major impact on payments, collec-
tions, and investments. Seventy per-
cent expected a major impact on
borrowing and foreign exchange
practices.

"The survey's participants do
not believe their organization's com-
mitment to the Internet has lessened
with the widely publicized fall of
many dot-coms.Very few respon-
dents believed that their company's
pursuit of web-based activities had
lessened in the past year," according
to the executive summary of the
survey.

Less than one-third of the sur-
vey's respondents felt that e-com-
merce and the Internet had an
"extremely” or "very important”
impact on their treasury area in the
past 12 months. However, they listed
improved workflow efficiencies,
including more "real time" informa-
tion, sharing access to data and
working from multiple locations, as
the Internet's most significant impact
on their companies' treasury opera-
tion.

The survey respondent pool
included 1,000 professionals repre-
senting a broad range of industry
segments. More than half have
worked in the treasury profession
for 10 or more years. About one-fifth
were senijor-level practitioners with
titles including treasurer, controller,
CFO or president, and just over half
were middle-level practitioners.

LAND INFO Now Delivers
Global Sub-Meter Russian

Satellite imagery; Satellite
Photos for Major USA and
International Cities

AND INFO International, LLC, a

provider of digital geospatial
information across the world,
announced the new availability of
0.95-meter, |.56-meter, and two-
meter imagery from Russian satel-
lites. The data includes recent satel-
lite photos for hundreds of major
cities in the United States, Germany,
Mexico, Italy, Brazil, Pakistan, Egypt,
Turkey, and other regions.

"Our US and international
clients are demanding satellite
imagery worldwide, especially for the
Middle East, South America, and the
United States,” commented Michael
Blakeman, CEO and president of
LAND INFO International. "The
Russian satellite data, combined with
our other digital map products,
enable LAND INFO to continue
delivering quality data as it has been
for the past 10 years."

The expanded coverage includes
archived panchromatic data from
1992 to 2001.The data is captured
through Russia's DK-1, DK-2, and
KVR-1000 satellites. Data coverage
includes hundreds of major interna-
tional cities, including Boston, MA,;
Dallas, TX; Washington D.C,;
Islamabad, Pakistan; Buenos Aires,
Argentina; Cairo, Egypt; Rio de
Janeiro, Brazil;Vienna, Austria; and
Berlin, Germany.

LAND INFO offers this data as
low as $22.00 per square kilometer.
Full pricing, availability, and product
information is available at the compa-
ny's website, www.LANDINFO.com.

LAND INFO International pro-

vides digital geospatial information of
the world, including satellite imagery,
3D models, and topographic maps.
LAND INFO markets to engineers,
government agencies, project man-
agers, and other international profes-
sionals for a variety of GIS, remote-
sensing, and land-use applications. For
more information, visit www.LAND
INFO.com.

Microsoft Hails 10 Years
of Publisher

his autumn brings two reasons to

celebrate Microsoft® Publisher:
it marks the |0th anniversary of the
Microsoft Office desktop publishing
solution and the release of Microsoft
Publisher Deluxe with Photo Editing
version 2002. Publisher Deluxe gives
customers all the features of
Publisher 2002, plus the photo-edit-
ing technology of Microsoft Picture
[t!® Photo 2002.

Designed specifically for small-
business users who do not have
training in desktop publishing,
Publisher combines design and layout
tools to help users set up the most
common types of sales, marketing
and communications documents,
including brochures and newsletters,
as well as assist them in designing a
web site. The Publisher Task Pane
makes it easy for users to modify
design elements, including Color
Schemes and Fonts Schemes.

Publisher Deluxe with Photo
Editing version 2002 is on store
shelves now. The software gives
users more tools to edit photo-
graphs before adding them to a
Publisher publication and includes a
CD with more than 25,000 images.

"The approach we took with the
original version of Publisher was to
give users a powerful set of tools,
while making it easy for them to use

Continued on page 80

DesignNoteg.com

Your Dedgn Recource on the Web

Improve Your Decign
Skille, Find Project
Advice and More

*k% NEW ik
Velleman’s PCG10

PC Function
E=H

Generator
0-1MHZ

$199.95

For complete specs, visit.
www.designnotes.com

Visit Our Online Forum

On-Line Circuit
Archive

Hundreds of Circuits.
Over 23 Different Topics

Designing for Dollars
1) Submit your favonte circuit or
program
2) Each month the best desian entry
{Judged by your peers) wins $100
3) Monthly winners are eligible for
the yearly $1200 Grand Prizel

NEXT GRAND PRIZE DRAWNG IS
OCT 2002

Qham What You Know and
Learn Wha{ You Don't

Visit Us at

‘www.designnotes.com
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ECL-1200MC ECL-372 ECL-1200MN ECL-377

. $98 > $39° . B %67 ‘ $67
_ 5

WEATHERPROOF
B/W BULLET CAM.

ECL-1200MN

ECL-380

> $67 $89

1.2 GHz HIGH POWER 3.5 INCH B/W MINI CAM

MINIATURE 1.2 GHz VIDEO B/W MINI DOME WITH INFRA-RED Bﬁmﬁé‘lﬁeﬁrﬁoﬁim
VIDEO TRANS. TRANSMITTER CAMERA 420 TVL ILLUMINATORS 420 TVL 0.1 LUX RED ILLUM. 420 TVL
500 FT L.O.S. 1000 FT L.O.S. 0.1 LUX OLUX @ 10FT 1

OLUX@10FT
1
|

ach.vioeo # ¢ N

SWITCHER
ADJ. DWELL TIME

24 GHzMINI_# ¢ Wy
VIDEO TRANSMITTER
11/2 INCH LONG
500 FT L.O.S.

12 INCH B/W ff |
MONITOR
1000 TV LINES

4 CHANNEL # ¢ L\
B/W REAL TIME
QUAD WITH SWITCHER

2.4 GHz WIRELESS™ ' | b}
4 CHANNEL RECEIVER
AUTO SWITCHING

1.2 GHz : ECL-1200VR

\
4 CAMERA }35(

DIGITAL RECORDING, Y
AND MONITORING SYSTEM
VIEW CAMERAS FROM ANY
LOCATION - IP ADDRESSABLE

GREAT PLAYBACK I_!ESO‘ITU'!'ION

SPECIAL: B/W CAMERA WITH 4MM AUTO IRIS LENS
PLUS OUTDOOR HOUSING AND BRACKET:

$98
CALL NOW FOR YOUR FREE COLOR CATALOG!

1-800-323-8746 WWW.CCTVOUTLET.COM
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those tools," said Adam Eversole, a
lead software development engineer
for Publisher at Microsoft Corp. and
member of the original Publisher
development team.

Released in September 1991,
Publisher 1.0 was widely acclaimed
for making design accessible to non-
professional designers, garnering a
PC Computing Most Valuable
Product award and a host of other
recognitions. Successive versions
have met with similar success, and
through the years, Publisher has
remained one of the best-selling
desktop publishing programs for
everyday business users.

Publisher, the first desktop pub-
lishing program from Microsoft,
introduced wizards, step-by-step
instructional guides that walk users
through the setup of almost any type
of document and allow those with-
out formal design training to make
use of the application's professional-
level tools. The concept quickly
caught on, and wizards have since
become common in Microsoft soft-
ware and operating systems.

It's all part of Publisher's
empowering approach, which has
resonated with consumers since the
beginning. "Publisher has stayed true
to its roots,” Eversole said. "For the
past |0 years, Publisher has been giv-
ing customers increasingly powerful
capabilities to produce professional-
looking results."

Palm-Powered
Handhelds Enable
Iimproved Patient Care
Within Hospitals

andhelds based on the industry-

leading Palm OS® platform are
helping hospitals ensure smoother,
more efficient patient care, such as
streamlining post-operative patient-

management, medication-monitoring
and risk-assessment procedures,

Miami Children's Hospital Uses
Palm-Powered Devices to Track
Pediatric Cardiac Patients

The Pediatric International
Heart Center at Miami Children's
Hospital uses Palm Powered™
devices to track the post-operative
management of pediatric cardiac
patients in the Cardiac Intensive
Care Unit (CICU). Physicians and
nurses who once used paper forms
to collect patient data now use
handheld devices to gather the infor-
mation and then transmit it wireless-
ly over a network to the hospital's
clinical outcomes database.

"Using the Palm OS based solu-
tion, doctors and nurse practitioners
can now spend more time with their
patients, rather than spending time
filling out paper forms,” said Jeffrey
White, biomedical engineer and soft-
ware developer, Miami Children's
Hospital. "Progress notes and billing
summaries that used to take several
hours to write by hand are now
completed in several minutes. In life-
and-death situations, hospital staff
have the information they need at
their fingertips and can share it
quickly as needed."

West Park Healthcare Centre
Monitors Patient Medication
with Palm-Powered Handheld
Devices

West Park Healthcare Centre in
Toronto uses Symbol 1740 handheld
devices running on the Palm OS plat-
form to manage medication distribu-
tion at bedside and enhance the safe-
ty and security of drug administra-
tion to its patients and residents.
Nurses use the handheld device to
access patient profiles, review med-
ication that needs to be adminis-

tered, and scan bar codes on the
medication labels. A warning appears
on the handheld if the medication
selected and scanned by the nurse is
different from the medication
ordered by the physician. Nurses
also can use the handheld to scan
the patient wristband to help ensure
that the right medications are admin-
istered to the correct patient at the
right time.

"What the Palm Powered
devices provide is a way to monitor
that the five 'Rs' of medication
administration — right drug, right
dose, right time, right patient, right
route — are being followed," said
Anne Marie Malek, vice president,
Programs, at the centre.

St. Joseph's Hospital and
Medical Center Emergency
Room Uses Palm Handhelds to
Assess Heart-Attack Risk

Doctors at St. Joseph's Hospital
and Medical Center in Phoenix,AZ,
use Palm™ handhelds to streamline
heart-attack risk-assessment proce-
dures.When patients enter the
emergency room complaining of
chest pain, doctors use the Palm
handheld solution to access an evi-
dence-based risk-assessment evalua-
tion, recording answers to a series of
patient questions. The handheld pro-
gram provides a risk-stratification
based on patient questions. The risk
assessment is used to assist with the
decision to admit patients to a
Cardiac Care Unit vs. a short stay in
the Chest Pain Unit. Doctors using
the system can now have more data
available to assist rapid decision-mak-
ing.

More information on case stud-
ies and the use of Palm Powered
handheld computers is available at
www.palm.com/enterprise/studies.

Scientific Energy, Inc.,
Announces Completion of a
24-Hour Battery Pack for
Laptop Computers

Scientific Energy, Inc., announced
that it has successfully tested a

newly developed battery pack that
will power portable laptop comput-
ers for up to 24 hours.

Todd B. Crosland, chairman and
President of Scientific Energy, Inc.
stated: "The preliminary test results
from the portable battery pack have
reached 24 hours of continuous
operation for a laptop computer.We
are now focusing on the design of
the battery pack, as well as perform-
ing additional tests at various tem-
peratures to assess the functionality
of the battery pack under extreme
conditions. If the testing and develop-
ment continue as planned we would
anticipate having product ready for
the market by mid 2002."

Crosland continued, "We are
extremely pleased with the efforts of
our research staff. We look forward
to reporting our progress in the
coming months."

Scientific Energy's technology is
designed to be incorporated into
existing portable electronic devices.
The target market for this technolo-
gy includes; portable laptop comput-
ers, handheld devices, cellular
phones, and a variety of other elec-
tronic devices.

Gateway 910 Series
Delivers Server
Performance at a PC Price

ateway, Inc., has introduced the

Gateway® 910 Series entry-
level server for growing small busi-
nesses and home offices that need
reliability and solid server perform-
ance.With a starting price point
comparable to a desktop computer
— just $699.00 — the 910 Series
will enable more small businesses to
purchase a server for file and printer
sharing, Internet access, and email.

"Many small businesses are look-
ing to move to a network architec-
ture for the first time, and they need
both comprehensive services and
reliable hardware to make it happen
— that's why they turn to Gateway,"
said Jim Jones, vice president of seg-
ment marketing, Gateway, Inc. "As
the leading provider of personalized
technology solutions in local commu-
nities, Gateway is well poised to help

Rotary (PPS-1)

+ Low cost motion
control
+ Wide operating
voltage (12 - 28)
+ Onboard
programming
and parameter
storage
Self-contained
electronics

PROGRAMMABLE SOLENOID

$145.00 + 55 5/h

Linear (PPS-2) + Simple connection

only 3 wires:
Power, Ground,
and CMD signal
- Long Life:
Brushless ball
bearing stepper
+ Constant current
Torque/Force

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
maotion 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 innovative PPS gives programmability to
the motion of a solenoid without the expense of a costly motion control system.

PICARD INDUSTRIES

Specializing in Miniature Smart Motors and Sensors
Phone/Fax 716-589-0358

4960 Quaker Hill Road
Albion, New York 14411

Email: jcamdep4@iinc.com
www.picard-industries.com
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Do You Repair Electronics?

For only §9.95 a month, you'll receive a wealth of information:

® TechsChat live chat room.

® Automated email list server.

® 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.
® 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
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our small business customers
enhance office efficiency and collabo-
ration with our new server offering.
The combination of performance,
low price point, and exceptional sup-
port available when and where they
need it makes the Gateway 910
Series the server of choice for any
small business."

Gateway will support its 910
Series customers on several levels —
through its nearly 300 Country®
stores |located across the US, online
at Gateway.com, and through its
nationwide network of service
providers. At Gateway Country
stores, small businesses can receive
consultative services, training, and
technology and application demon-
strations, Free on-site consultation,
installation, and integration services
further assist companies with limited
IT resources.

Small businesses without in-
house IT support will further appre-
ciate the user-friendly design of the
Gateway 210 Series server. The mini-
tower can be opened via its tool-less
entry for quick and easy servicing,
resulting in reduced system down-
time and increased productivity.
Once inside the system, changes and
upgrades are a snap with color-
coded tabs that direct users to easily
accessible components. And drives
are securely mounted without the
use of any screws, allowing quick
upgrades.

The Gateway 910 Series incor-
porates reliability and performance
attributes typically found on high-
level servers.The base configuration
of the fully configurable Gateway
910C model includes:

-- A single Intel® |GHz
Celeron® processor with 128KB L2
cache. The processor is supported by
ServerWorks' Champion LC-T serv-
er chipset, which further improves
performance and network productiv-
ity

- 128MB PC 133 Error
Correction Code SDRAM

-- 20GB ATA IDE hard disk drive

-- Integrated motherboard for
improved performance and system
access including 10/100 Ethernet and
PCI Graphics

-- Five PCI expansion slots and
seven drive bays

-- 64-bit PCI I/O technology for
optimal system performance

The Gateway 910L2 model,
priced at $1,499.00, is an example of
how the 910 Series can be well con-
figured to meet a range of small busi-
ness needs in environments. The
Gateway 910L2 model includes:

-- A single Intel |GHz Celeron
processor with |128KB L2 cache

-- A total of 256MB of PC 133
ECC SDRAM

-- 40GB ATA IDE hard disk drive

-- Microsoft Windows 2000
Server with five client access licenses

-- Integrated motherboard with
10/100 Ethernet and PCl Graphics

-- Five PCI expansion slots and
seven drive bays
-- 64-bit PCI I/O technology

The 910 Series servers offer
manageability features that make it
easy to use and maintain. The sys-
tem's HP® OpenView™ ManageX
Event software proactively monitors
key system operations such as volt-
ages, temperatures, fan speeds, and
ECC memory to ensure security and
reliability. The software also helps
ensure maximum uptime by alerting
users to potential problems and
allowing them to plan for preventa-
tive maintenance accordingly.

Gateway also introduced the
Gateway 935 Series, a |U-height
rackmount server line, which gives
customers fast, reliable performance,
backed by Intel's |.13 and 1.26GHz
Pentium® lll processors with 512KB
high speed L2 cache.The system's
slim 1.75-inch high space-saving
design is ideal for small and medium
businesses that have increasing serv-
er requirements, but limited physical
space. Unlike many competitive sys-
tems, the Gateway 935 Series sup-
ports up to three hot-swappable
hard disk drives, another must for
growing and evolving businesses,
such as Internet hosting sites. It is
available at a starting price of
$1,799.00.

The Gateway 210 Series server
is backed by a one-year parts and
labor, and on-site limited warranty.
The 935 Series is backed by a three-
year parts and labor, and on-site lim-
ited warranty.

The Gateway 910 and 935
Series can be ordered directly from
Gateway by calling 800-846-2106, vis-
iting the company's web site at
www.gateway.com, or going to one
of nearly 300 Gateway Country
stores nationwide. NV

Why should you
subscribe to

Nuts & Volts?

Il tell you why. Because you
won’t want to miss any of the
great features coming up in
the next few months.

We have articles in the works
for launching and tracking
model rockets, more on giving
your project a USB interface,
SCR and Triac principles and
circuits, computer interfacing,
furnace fan control, computer-
ized heart monitor, lots more
robotics, microcontrollers, kits,
projects and just about every-
thing else an electronics hob-
byist could ask for.

So don’t wait! Just think about
all you don’t want to miss and
get that order in now! Before
it’s too late!

www.nutsvolts.com

1-800-783-4624

Electro Mavin

Great Buys - Great Products - Great Gadgets
Check Out Our Great WebSite at

http:/mavin.com

For Computer Items, Hobbiest Projects,
Microwave Goodies and Some of the
Greatest Prices on the Web....

800-421-2442 or FAX 310-632-3557
E-Mail

john@mavin.com or sean@mavin.com

If you need to know more about radio
engineering, you need

PRACTICAL
RADIO

COMMUNICATIONS Practical Radio

Communications,
Volumes 1 & 2

This is a short course for begin-
ners that teaches you how to work on
broadcast equipment.

Most books assume you are going
to design the equipment and use the-
ory at the molecular level. This course
keeps theory to an absolute mini-
mum. We don't want to design it, we
just want to know how to fix it.

Starting with things as simple as "How to wire a mike plug,"
information is given in a logical, small dose learning pattern. Each
section provides a building block for eventually getting an under-
standing of FM stereo and AM directional arrays.

George Whitaker, the author, says, "When | was growing up in
this business, every book | could find was nothing but mathemati-
cal formulas for designing equipment, with a little bit of practical
information buried in them. | decided to turn it around and write a
book with a lot of practical information and a little bit of math
behind it. | never saw the need for me to know how to design a
diode, | just wanted to know how to check to see if it was good or
bad. | couldn't find anything that would teach me troubleshooting
procedure for a transmitter control ladder; that was what | needed
to know. What [ wanted was a book that said 'If you have these
symptoms, first you ..." After 40+ years in the business, | wrote
one."

Volume 1 $45.00 * Volume 2 $45.00

or

Order Both Volumes for $80.00%!

Order through the Nuts & Volts
Book Store today!
Zall our order only line at
1-8OO-7& 2-4624 or
check out the On-L jne Book Store
at wiww. nutsvolts. com
for all the details!
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(Part 2)

by Jeff Mazur

The world of AIBO — Sony's robotic pet — continues
to evolve. Last month, we discussed the wireless LAN
card and some new software from Sony.

We continue now with a look at several other
programs, most available for free over the Internet.

A, s described last month, AIBO
/}L_j% Master Studio is a great pro-
“gram for creating custom
behaviors and motions. However, the
AMS motion editor lacks the ability
to alter individual joints separately.
Every keyframe specifies the position
of all joints making it difficult to build
up a motion joint-by-joint. For exam-
ple, in creating the dance routines |
discussed last month, it would have
been nice to finish the entire body
motions and then go back to animate
AIBO's mouth separately.

Motion File Tools

One solution to this problem
can be found on DogsBody &
Ratchet's Domain website. The site
offers a series of free tools to address
this and other shortcomings of AMS.
These tools are MSDOS command-
line driven (no Windows interface),
but are real timesavers. Here is a brief

description of each of the five tools:

TAILWAG — Automatically
generates tail wagging and applies this
to an existing motion file. You give as
parameters the motion filename, the
angles and speed of wagging (both
horizontally and vertically), and
optionally, start/stop frame numbers.

MCOPYJOINT — Copies
head/tail/leg position from one frame
to one or more other frames.You can
copy as few or as many joints as
needed. You give as parameters the
motion filename, the source frame,
the start/stop frames to be altered,
and finally a list of target joints.

MMIRROR - Mirrors
head/tail/leg movements left to right
and vice versa.

You give as parameters the
motion filename, the body parts to
mirror, and optionally start/stop
frames to be changed.

MREFLECT — Reflects a

“Mail | Voice

-.wé-s—rnx—---;.-— ITra"fp.‘—‘a"‘”‘::; r —

X
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~ AIBO's voice
Voicel: Microsoft Mary

Yoice2: Microsoft Mike

Lok ][ concel ]

Figure |. Setting AIBO Messenger's voice configuration.

motion file around a given frame (i.e.,
plays it backwards after the reflection
point) You create your performance,
and then have this program create
the reverse to undo it back to the
starting point. Parameters are the
motion filename, and the reflection
frame.

MSCALE — Adjusts motion file
timing to match sound files. This pro-
gram adjusts the spacing between
keyframes. As mentioned last month,
Master Studio doesn't accurately esti-
mate the speed at which AIBO plays
motion files. Thus, motion, sound, and
LED performances diverge over time
on AIBO versus the Action
Composer simulation. The "Test
Action" command also has problems
because motion files played under
RCode run slightly slower than when
tested stand-alone. MSCALE can
adjust motions (from one-half to
twice normal speed) to compensate
for these variations.

While these tools can be a real
lifesaver when choreographing long
routines such as dances, it still
requires more effort than should be
necessary. You have to save your
work in AMS, switch to DOS, figure
out the correct parameters, type in
the DOS command, return to AMS,
and finally reload the changed motion
file. Hopefully, future updates to AMS
will include functions like these or
perhaps even a "plug-in" architecture

so that third parties can add new fea-
tures directly within the program.

Sony AIBO Messenger

While AIBO won't be fetching
your newspaper any time soon, with
the AIBO Messenger software you
can have AIBO check your favorite
websites and email, and read aloud
what it finds there. The text-to-
speech algorithm used is quite natu-
ral and there is a configuration page
that lets you help AIBO speak certain
words correctly.You also can select a
speaking voice and speed for AIBO to
use for normal text and a second
voice to be used for quoted text
within emails (see Figure |).

Setting up Messenger is quite
simple, once you get the wireless
LAN card working (see last month).
Although there are some restrictions
on which email programs can be
used, | had no trouble configuring it
to work with Microsoft Outlook
Express.You can also set an optional
password to restrict access to your
account. For web pages, you preset
up to five URLs which are then
accessed with a voice command such
as "Read page number two."

As AIBO reads aloud an email or
web page, it flaps its mouth in time
with the speech. It often becomes
quite animated, wagging its tail or
flapping its ears. Its head also moves
and tilts in an eerie fashion as if it

Click the item you want to edit

X

Spel | Ponuciation | PatofSpesch
L T Yk T N T RS

el

IR0

Figure 2. Using the User Dictionary Tool.
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Albo Language Toels Help

really is talking to you. Certain key
words will prompt AIBO to make

of key words is provided in the User's
Guide.

particular motions. For example,
when speaking the words hello, good
morning, goodbye, etc., AIBO will
wave its paw; it takes a bow after
reading, "thank you." Words that
express yes/no, happy/sad, and weath-
er-related conditions also evoke an
appropriate response.A complete list

While AIBO is speaking, it will
not respond to further voice com-

mands. However, AIBO's touch
switches can be used to stop, re-read,
or scroll through your email or web
pages. Unfortunately, when not
actively reading, AIBO doesn't do
much of anything else. It will make

raphic Interface With Touch Screen
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Graphic displa
Touch screen (%p!lonall or 12x12 input matrix
Serial munication (R8-232C)
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includes graphic controller board throtg
y to use development software
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Powerful friendly instruction Interpreter
Create screens by PC pllllthﬂllh
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cute noises and perform short skits,
but otherwise just lies there. It does-
n't even recognize its own name. ['ll
have more to say about this later.
Also, as with all AIBO software, the
voice recognition is sometimes "iffy"
and you must make sure AIBO is in
the correct mode (either sitting or
lying down) for certain commands to
work.

The User Dictionary contains a
list of correct pronunciations. You
specify pronunciation using 40
phonemes and other symbols to des-
ignate syllable boundaries and pri-
mary (and optional secondary) stress
points, or accents. Without help for
example, AIBO mispronounces my
last name which is Mazur (rhymes
with laser). When AIBO reads this, it
comes out as "masser." By adding the
correct pronunciation as shown in
Figure 2,1 can make AIBO appear as if
it's known me all of its life (which it
has!).

Strangely however, | also had to
tell Messenger how to pronounce
"email" correctly! Common emalil
abbreviations such as RE:and FW: get
spelled out when read, but you could
configure the dictionary to have
AIBO say "regarding" and "forward"
instead. | also found some interesting
surprises as AIBO read "Sept. 12" as
"September 12," enunciating the full

Figure 3.AIBO Scope program provides
a wealth of information about what
goes on inside AIBO.

word from its abbreviation.

On the downside, | was disap-
pointed to find AIBO having trouble
speaking some of its own "canned"
phrases. For example, when opening
an email which is blank or contains
only attachments, AIBO proudly
announces, "There is no text to read
out." The only problem is that AIBO
pronounces the second to last word
as if it were spelled "red." So much
for its grammar engine. One can only
wonder why Sony didn't hard code
these phrases phonetically correct.

There is also a glaring omission
from the User Dictionary Tool: a
"Test" button to play out your pho-
netic entry and hear how it will
sound. As a workaround, | created a
new email with the words | wanted
to test and saved this as a draft. Then
| moved the draft to my Inbox so that
Messenger would see it (of course,
you could also just send the email to
yourself).Then | asked AIBO to "Read
mail" so it would read the latest mes-
sage in my Inbox. If | didn't like what |
heard, | could go back to the
Dictionary Tool to make changes.
However, | found that you cannot
change Messenger's settings when
AIBO is in the "Reading" mode.
Therefore, you must issue the "Finish
reading" command and wait for AIBO
to lie down before you can access the
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configuration screens. After making
the changes, you then have to go back
to the reading mode (AIBO sitting)
and try again.

Messenger has a couple of bonus
features. You can ask AIBO for the
current time, which it will speak back
to you. There is also an alarm/
reminder feature that you can config-
ure to have AIBO speak any message
at a given time.

AIBO Scope and Other
AiboPet Contributions

While Sony has been busy creat-
ing new applications for AIBO, our
favorite AIBO guru has also been
hard at work.AiboPet first brought us
Disco AIBO, Bender AIBO, and Obey
Cat. Then, along with RCode Plus,
AIBO Life Plus,and MasterStudioPlus,
we got many of the features that
Sony should have put in from the
beginning. More importantly, these
new tools unveil even more of the
inner workings of AIBO and are
invaluable in probing exactly what
goes on inside your favorite robot
pet.

AIBO Scope may be one of the
best programs written to hack into
the psyche of your AIBO. It works in
conjunction with AIBO Life Plus (a
modified version of Sony's AIBO
Life). As shown in Figure 3, there is a
color view of AIBO's camera in the
upper left. To the right are eight
color-separated views showing the
favorite color and pink views, as well
as an edge-enhanced image. This real-
ly helps show how AIBO's pattern
recognition works.
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Below this is a readout of the
various mood variables used by AIBO
to direct its actions.Then comes a list
of the last voice commands that were
recognized. This is augmented by the
top 10 matches in the voice diction-
ary for the indicated command (indi-
cating how AIBO looks for the clos-
est match between what it hears and
the list of commands stored in its dic-
tionary). With this window, you can
finally see all of the voice commands
that AIBO hears, especially the ones
that it seems to ignore. | often won-
dered whether AIBO was having diffi-
culty with its speech recognition.
Now | can see that it's not a problem
with recognizing a command, AIBO
just chooses to ignore it!

Below this is an event log that
offers lots of juicy nuggets as to what
AIBO is thinking. Finally, there are
two screens to the right which indi-
cate the direction of various stimuli
to AIBO. One shows a forward-look-
ing view and the other a bird's eye
view. From these two ‘'radar
screens," you can tell where AIBO
thinks a sound came from or where
its ball is. It also shows the position of
any cliffs sensed by the IR rangefind-
er, or any objects that seem to be
moving. Here is proof that AIBO can
use its stereo microphones to sense
the direction from which a sound is
coming. This can also be seen with
the "ComeHere" command in
ObeyCat, where AIBO follows you
around by the sound of your voice.

AIBO Remote

The AIBO Remote program is

similar to Sony's Navigator software,
except that it's free! It also gives you
three different ways to control AIBO:
using a very simple interface — one
that's soccer oriented with various
kick buttons (Figure 4a) — or the
full-blown configuration shown in
Figure 4b. This program also shows
various real time and edge detected
views of what AIBO sees through its
camera, as well as information from
the IR sensor and the built-in pattern
(color) recognition detectors.You can
direct AIBO to walk in one of eight
directions using any of over 40 differ-
ent walking styles, such as creeping,
skipping, careful, jiggy, or even limping.

You can also have AIBO perform one
of more than 1,200 actions or have it
run a custom program created in
AIBO Master Studio. Although most
of the built-in actions have Japanese
names, many are readily recognizable
such as stand_smell, lookaround, and
sneeze.

AIBO Cam

AIBO Cam is a simple capture
program that records AIBO's video
to an AVI file. As shown in Figure 5,
you can select one of the three image
sizes that AIBO uses, gaining resolu-
tion at the expense of frame rate.You

And our layout software is FREE!
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AVI file.

can also elect to record the color
detection images in one of two for-
mats.Audio recording is promised for
a future release,

BrainBo

This is the latest creation from
AiboPet and opens up a new realm of
applications for AIBO. BrainBo puts
AIBO's voice recognition and speech
skills on steroids. But it does this by
moving all of the processing power
onto your PC and basically just uses
AIBO's microphone and speaker for
input/output.

This brings the full power of
your PC — running Microsoft's
Speech.net software — to bear on
the task of voice recognition and
speech response. This software is
available for free as part of the
Microsoft Speech SDK (Software
Developer's Kit) and includes the
Microsoft continuous speech recog-
nition engine (MCSR) and Microsoft
concatenative  speech  synthesis
engine (also called text-to-speech).

Using the wireless LAN card,
your PC receives audio from AIBO
and sends responses back to be "spo-

Aibo PID Walker

ken" by AIBO. The responses come
from a database which, at present, is
mainly derived from a natural lan-
guage program called Alice; this lets
you hold a limited conversation with
AIBO. For example, you can ask
AIBO, "How do you feel?" and it will
respond, "l am fine." Or you can ask,
"What is 30 divided by four?" and get
the response, "seven point five."

Figure 6 illustrates how AIBO
interacts with the various programs
on the PC.To aid in recognizing voice
commands, BrainBo normally oper-
ates in a "push-to-talk" mode; you
press one of the paw switches, wait
for an LED "record" light, and then
speak your command or query.

The recorded audio is then sent
via the LAN card to the PC where
the Speech.net software interprets
the speech and sends it as text to the
talk3 program.Talk3 then searches its
grammar and knowledge databases
to form an appropriate response.The
reply is then converted from text to
speech and finally sent as audio to
AIBO where it comes out its speaker.
Of course, all of this processing and
network transfer takes considerable
time, so AIBO may take up to four

Figure 6. Block diagram of the BrainBo program.

seconds to respond.

BrainBo can also be put into a
continuous listening mode, eliminat-
ing the need to press the paw switch.
As you might guess however, the
voice recognition performance drops
dramatically as can be seen on the PC
status screen. Noise and superfluous
talking make it difficult to determine
exactly when a command is being
spoken.

It is not hard to imagine how
other programs could take advantage
of BrainBo's concept. True, the PC
could perform all of these functions
without AIBO. Even as a remote
microphone/speaker linked via a
wireless LAN, AIBO extends this
capability to users not sitting in front
of a PC. But of course, you cannot
dismiss the "adorable factor" of hold-
ing a conversation with a small pet-
like creature that can also perform
small skits at the same time.

Aside from the advanced voice
recognition and basic math skills,
BrainBo also does other tricks. You
can ask for the time/day, AIBO's bat-
tery condition, or temperature. If you
place an object in front of AIBO, you
can ask what color it is and how far
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away it is from AIBO's nose. Of
course, you can tell AIBO to "Take a
picture,” and it will do so, placing the
image on your PC.And here's a new
twist — ask AIBO to "Take a memo"
and it will begin recording your voice;
you tap its head lightly when finished.
This voice recording is saved as a
WAV file on the PC and the last
recording can be played back by ask-
ing, "What was the last memo?"

More Advanced Utilities

Several other nifty programs can
be used to explore AIBO's program-
ming. AIBO Terminal, found on the
COOL Online website, lets you talk
directly to the RCode interpreter
using a telnet connection. AiboPet's
PidWalker is also an advanced tool
that gives direct control over the
servo characteristics in AIBO's joints.
This can be used, for example, to
change the way AIBO walks. Figure 7
shows how to manipulate these
parameters.

As explained in the PidWalker
instructions, "AlIBO's servo control
uses a standard "PID" algorithm to
move the servo from its current posi-
tion to a desired position. The algo-
rithm uses three terms: Proportional,
Integral and Derivative. By adjusting
these terms, you can adjust the
movement speed, strength, and boun-
cy-ness of how the legs move.
(NOTE: Head and tail servos are also
included, but most interesting PID
values to change are for the legs.)

Conclusion

Since one of AIBO's most revo-
lutionary features is its autonomous
capability, it is interesting to note that
programs such as Messenger and
BrainBo move much of this function
onto a host PC.While one can argue
whether or not this diminishes
AIBO's autonomy — after all, it now



Meet the Latest

AIBOs

Next month, we'll
introduce you to the
newest additions to the
AIBO line: LATTE and
MACARON, also known
as the ERS-311/312.
Further down the road,
we'll see the ERS-220, an

Hopefully, we can shed some light on this new model, as well.

update to the ERS-210.

depends upon an operating PC with-
in wireless range — it certainly does
not lower the coolness factor as you
interact with this increasingly intelli-
gent creature.

One problem | am beginning to
observe as more programs become
available for AIBO is this:You have to
load a different memory stick into
AIBO (and often have to run a special
program on the PC) to get your pet
to perform in one specific way. It
seems critically important that some
method be found to run more than
one program at a time.

For example, why must | give up
the functionality of AIBO Life just to
run Messenger? It's like the early days
of PCs when you had to load a dedi-
cated floppy disk (or even earlier, a
cassette tape) each time you wanted
your computer to do something dif-
ferent. Kudos however go to AiboPet

for including several Disco AIBO rou-
tines in BrainBo while also using the
same program files on the ObeyCat
memory stick.

Since Messenger requires 3.4 MB
and AIBO Life consumes 3.1 MB (not
including diary entries and photos), it
is clear that larger capacity memory
sticks would be necessary. While all
current memory sticks for AIBO only
hold 8 MB, larger sticks have been
made for Sony's digital cameras and
other computer uses.

Assuming that AIBO's other
hardware can support larger sticks,
perhaps we can soon see a mecha-
nism for running multiple programs.
Then this incredible robotic pet
would indeed seem to grow — per-
forming new and better tricks as we
continually add new software.

Who said you can't teach an old
dog new tricks? NV
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Auto door on the outer frame

*  ABS material of outer frame, High
efficiency cooling fan

+  Worldwide patent pulling function
handle

+  CE Approved

+ Coating iron bottom cover

*  For IDE interface

+  For |" high 3.5" HDD

+ Mot compatible with our RHI0 & RH20
series. Compatible with cur RHI7-IDE
model.

for PC Interface and Printer
e web site for details

#MR-27

Details at www.web-tronics.com

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
Lens

All Include Pre-Wired Cable Harness for
Video & Power

12V Regulated Power Supply Required (120mA typical
power consumption,

0.1 LUX Rating (B/W), 1 LUX (color
CCD Area Image Sensor for Long
Back Light Compensation Circuit
Built-In Electronic Auto Iris Lens

amera Life

VMCW-H11A 32mmx32mmx30mm, Color CCD with standard lens, pre-
wired cabling for video/audio, 12V DC Power *139.%°/*129.°5 or more
VMCW-H12A 32mmx32mmx|9mm, Color CCD with pinhole lens, pre-wired
cabling for video/audio, 1 2V DC Power Input " 139.%/ *129.%5 or more
VCC-3232 32mm x 32mm x 10mm, CMOS COLOR, std. lens, see web for
specifications 579,00/ 572.00 5 or more
VMPS-718A 25mmx25mmx30mm, B/W CCD with standard lens, pre-wired
cabling for video/audio, 12V DC Power Input '59.% / 49 "5 or more

VMPS-250A 25mmx25mmx|5mm, B/W CCD with pinhole lens, pre-wired
cabling for videolaudio, 12V DC Power Input '59.% / 49 75 or more

"?:vr& O’Scope Offer
BEST 30MHz! ONLY $299! ofily
DEALS! - - a

NOW Offering
Dish Network
\\‘:

Direct TV *Dual Channel
| «Dual Tm‘c':“ #0SC-1030
Great Equipment & Service *Vert Trigger
See Our Website for our * | Year C.5.l. Warrantyl

. e Includes | oscilloscope probe
Incredible Offers !
Manufactured for CSI by a leading
Also GREAT HDTYV Prices! 0.E.M. manufacturer. See our website

for detailed specifications!

300w pure sine wave:$109.00(G-12-3008) Digital Read Out 3Amp Bench Power Supplies (AS
800w modified sine wave:$139.00(G-12-800) . - . A 4 AS
1000w modified sine wave:$179.00(G-12-100) Available in 0-30 volt & 0-50 volt versions 7F7%
3000w modifed sine wave(phase corrected), High stability digital read-out bench power supplies featuring constant voltage . L) o
(G-12-300)...ccceernrennennnn. 548900 and current outputs. Short-circuit protection and current limiting protection = jjy L'-"

is provided. Highly accurate LED accuracy and stable line regulation maka._
the 3000 series the perfect choice for lab and educational use.

Line Regulation: 2x10* +Ima

LED Accuracy: Voltage + 1% +2 digits
Current £1.5% +2 digits

Wave Line Noise: <Imvrms

Dimensions: 29Imm x 158mm x 136mm

See Our web site for DETAILED Specs.! G-12-030 s00w

=T
G2 9%

Our Most Sophisticated DMM We Soid Over 800 Last Year!
with RS-232 Interface & Software, 3-3/4 Digit, 4000 Count,
Auto-Ranging with Analog Bargraph

+ K Type T Probe Included
: TEﬁHiHFsmm Cotigee - FulrepeSdg::?f:'-‘Lmu;c &Mdinbfe Test

« Time Mode with Alarm, Clock, : E:;:i‘r;:'::ymiade L

CSI13003:0-30v/0-3amp |4/ $99.00 5+ /$89.00

and §top Watch + Auto Power OFF/"Keep ON" Mode A ——"
(D locon emory " Fsed 108 puc v Warning oo CSI5003:0-50v/0-3amps 1-4/ $129.00 5+/$119.00 ===
* Min,Max Avg and Relacve , 2fPU Web Site : PP | -
Mode T B iR Mode PROTEK 506  Bookmark our WEB Site! Many more Power e |

+ Safety Design ULI244 & VDE-041 |
* Protective Holster
» Silicon Test Leads

CIRCUIT SPECIALISTS, INC. 220 s. Country Club Dr., Mesa, AZ 85210

* Cap and Ind. Measurement
+ Temperature Mode (C/F)

Supplies are Available. Look Under Test Equipment

800-528-1417/480-464-2485/FAX: 480-464-5824




PROFESSIONAL DISK DUPLICATION

CLONE, TEST OR REPAIR ANY
$995!

HARD DRIVE

www.proworkstation.com

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

www.mp3forme.com

$395!

after mail-in rebate

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. 1D-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 A/V 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.CORPSYS.COM

408 330-5524

COPY ANY CD NOW
NO PC REQUIRED

www.dupeit.com

from $795!

STAND ALONE CO DUPLICATOR

* 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 model to 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
from $495!

www.driveduplicators.com

* 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. © 2001 CSC.

Circle #47 on the Reader Service Card.
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FUREKAY

Easysensor interface to Phillips'12€ and Dallas'1-Wire patis!

I
T10%order visitmwww.parallaxinc.com'or call toll-ﬁée

(the US.)888:512-1024 (M+F, 7.ami- 6 b, P11}
) i)

PAALLAX A

i

bk
Wi

Parallux's_mgpg@aner Kitiprovidesiconstructive s
S¢uolasof 2uilling BG and DdlREesalaollisio st
WithinjahalEhooryoudIdookupsheincuded iiCranl
time clock, EEPROM farid 1 =Wire HHermometer und have a
working fime and femperatiYe dayalogoer

IHeBSZpStarteritinclvnes a B52p24 modvle B52n 24
DEmoBoard) BASICStampWianydl Version 2.0, seritl
robleand a COXROMSHatinclbaes documentationiand

software; Alcomponentpuckwithjomperaviras; aiicros
ohip ZALC3 2 ECEEEPROM, aiRhi | ips iPCEBS B3 1 LGRer]

§ TimeGlocky and DallasSemicondcioyd 822 demperature
=sensordemonstratestheBSZp s newicommunds:With

thesepariswe'll showapu How o build a¥ime and
temperaturedatalogaey:

Whybotheravith tHe BSZn 22241 S eommantisforinters
facing WithHEse sensorsremothing more than'a
couple ofdinesiotote;

Orderthe BSZp2aStartenKitionline#27285) at o pro*
mofional price’ofS1994requlariyS229)8 |

Write in 154 on Reader Service Card.

NUTS & VOLTS MAGAZINE
430 PRINCELAND COURT
CORONA, CA 92879-1300

II‘]I’HIH’I’I”I‘”I’NH”IlIll,lH”Hl”l,lhllhhhl”ll,l’




