ROBOTICS - MICROCONTROLLERS - GOMPIITER GONTBOI. I.ASEHS

THE PREFERRED MAGAZINE OF THE February 2002
ELECTRONICS HOBBYIST/INDUSTRY Vol. 23 No.2

WA, AUt syvolts. com

' In This Issue

Tutorial on Triacs

Lots of Robotics S
Microcontrolleks = **‘f*"‘-*;‘““-—fis
FRS Radios 3 =¥ 55
Lasers %

- Q&A
Much Morel

Build the BLAB BUSTER and
keep thoge loud TV commercials

v.s. $5.50 canapa $9.25

HHIRY on the straight and level




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!

@ _4

4 ' CORPORATE SYSTEMS CENTER

CSC 3310 Woodward Avenue, Santa Clara, CA 95054 (408) 588-1110
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Wall Wart Special!

# 12VAC, 1600mA Class 2 transformer
¢ In:120VAC, 60Hz, 26W wicoaxial plug
# Plug: 2.1mm dia center, 5mm sleeve

+ Available by the case - 3000 available
+ Case of 25 - (29 Ibs)

+ New unils - 80-day warranty

HSC# 18524 $29.50

2.1GB IDE Laptop
+ Model No. DCRA-22160
+ 4200 cyl, 16 heads, 63 sec/T
4 5V0C @ 520mA. (peak)
# HSC 50-day warranty

HSC# 19220 <
$39.95

Disk Drive Deals!

4.3 GB SCSI1/2HEIGHT
¢ ST15150N hard drive

4 21 Hds, 11 Disks, 3,711 Cyl.
+ 7,200 RPM, 9.0 mS avg. seek
4 HSC 90-day warranty

HSC# 18412 €
$24.95

9.1GB SCSI ULTRA-W
+ Seagate ST19171WC
4 7200RPM, 4.6mS av. latency
+ B0-pin connecior
+ HSC 90-day warranty

HSC# 18753
$39.95

Variable Transforme

+ Model AEEC-2090

+ 0-130 VAC output @ 20A
+ Measures 8° x 10" x B” tall
4+ Meter, illuminated switch
+ New...90-day warranty

HSC# 80461 $95.00

Analog VOM!

+ 20 KOhm per Volt Multitester

¢+ 0-1KVDC/VAC, 0-50uA,.5-500 m.

4 0-20 MOhm, -20 dB to 56 dB

+ Std banana jacks, 3.5" x 5.25" x 1.5"

+ Mirrored dial, damped meter movement

+ New..90-day Warranty. Batteries nol incl.

HSC# 18260 $9.95

DMM witilt-display!

AEEC-2890 DMM with extras!

AC/DC volts, Ohms, Current, Capacitance
Frequency, Temperature, hFE

Wide range measurements
Compare at $70, $80 +! \
New, witest leads, temp probe, cradle

Pentium M/B

Asus Model No. P599VM

For Intel PS5C-MMX/P54C/P54CS [ETTig
AMD K6-2/K6-1Il. IBM/Cyrix Ml
3-DIMM,3-PCI,1-15A,SIO/PIO/USE

8MB AGP, 2MB Flash, 1MB cache

+ Much more!! 90-day warranty

HSC#PSBQVM $39.50

56K modem/hub

+ Four-pont hub card, with 56K V90 modem

# For multi-PC web access! -

+ [SA-type, OEM package
$17.50

+ 50-day warranty

HSC# 18942

HSC Web Specials!

You can find these in the “Specials” area of our on-line shopping pages at
www.halted.com...check them out and use our secure site to place your order.

4- Port hub card -i

HSC# 18489 $9.95

Tower, cabinet, 7-bay
HSC# 80544 $42.50

Color camera, digital

HSC# 17503a $9.95 a

4
e

Batt charger, NiMH
HSC# 19151 $17.50

AV ‘Firewire' card,

Mouse, 2-button
HSC# 18731 $3.95

SCSI Controller, PCI
HSC# 18218 $9.95

P
iy

SCSI Controller, ISA
HSC# 17995 $7.50

VW

Check out our

Weekly Specials!
www.halted.com

“=Zn

Solder Pot, 600W
HSC# 80611 $97.50

ATX, 145W Power Supply
HSC# 18350 $9.95

i

Tablet PC Combo
HSC# 80604 $99.00

N ————

Server Cabinet, ATX
HSC# 80541 $149.95

Four-port hub card
HSC# 18944 $14.50

12VDC 40 AH, lead/acid (Tl
HSC# 18917 ¥

8.
$29.50

Advanced Clamp Meter
HSC# 80609 $110.00

Bargain DMM

10-Base T card, ISA
HSC# 18943 $4.95 b

Mouse, w/ keypad
HSC# 80539 $4.95

Motherboard, 486DX4 AT
HSC# 18529

$9.95

ﬂ

AC Inverter 100W
HSC# 19021 $14.95

Networking Kit, ISA card
HSC# 80599  $29.95

My
\a‘ ’

Pixie2 Tranciever Kit
HSC# pixie

$9.95

Joystick, “FX2000"
HSC# 18772 $3.00 ¢
n

ATX 200W Power Supply
HSC# 18665 $14.95

HSC# 80370 $14.95

Variable Transforme

4 Model AEEC 590

¢ 0-130 VAC ouput @ 5A

¢ 7 dia. (8.5" wlext,), 6.5 tall
¢ llluminated switch, meter

+ New..90-day warranty

HSC# 80474

$45.00

Dual Power Built-In!
+ Model No, VHS-108 player deck pulls
+ Std NTSC VHS format, fmi-pnl controls
+ Perfect for on the road!
+ HSC 90-day warranty

HSC# 19048 TN
$19.95

Video Players!
115VAC Unit
+ Magnavox video player, working pulls
# Standard ‘F' & RCA connectors
# Switch selected Ch, 3 or Ch. 4 output
# HSC 90-day warranty

HSC# 19152
$17.50

12VDC Unit
+ Same as #19152, but 12VDC
# Full front panel controls
+ Remote capable - remote not incl.
* HSC 90-day warranty

HSC# 19223
$17.50

3 S

Electronic

Supply

Since 1963!...
Silicon Valley’s

prior sale.

Order Toll-Free:
1-800-4-HALTED (442-5833)

or...ONLINE, AT: www.halted.com
ElECtl’OI‘IIC Ma rketplace Terms: Some quantities limited; all items are subject to

Minimum order: $10.00 plus shipping.

External CD-R/W!

# HP 7200 series CD-R'W

4 Shares printer porl

+ 2% write, up to 6x read

+ EIDE-(ATAPI) interface

¢ Power supply not included

4+ Relurbished, 90-day HSC warranty

HSC# 19036

PCMCIA Ethernet!

EPSON Type Il PCMCIA interface card

10Base? &10BaseT cables included!

For notebooks/PCs with Type |l slots

For Windows 3.1, 95/98

No jumpers or switches - Two LED status lights
New, boxed, diskette & manual, 80-day warranty

$49.50 |

HSC# 19125 $9.95

PCMCIA SCSI!

4 EPSON PCMCIA interface card
+ Epson/Adaptec APA-460B

+ Up to 2mBisec. bus rate

+ For DOS, Win3.1, 95/98 & NT
+ OEM pack. w/DB-25 cable

+ 90-day warranty

HSC# 19160 $49.50

For secure, online
shopping...
www.halted.com
Plus...more info...
..BIGGER pictures!

Clamp Meter

¢ Model No. AEEC-2891 /
4 AC Volt: 200/600 - DC Volt: 2-600
# AC Current: 200/600 Amps

+ Diode/Continuity Test, Date Hold
+ Up 1o 2 Meg Ohm. witest probe
+ New, 80-day warranty

HSC# 80608 $45.00

Handy Solder Pot!

# AEEC-10P - handy compact desktop unit

# 110VAC, 60Hz - perfect for small jobs _ Gy,
+ Adj. temp - 300 to 430 deg. C -

+ Bath: 36mm. dia x 30mm. deep '

+ New, OEM box, 90-day HSC warranty

HSC# 80610 $32.00

Lab Power Supply!
+ AEEC-350, 0-50VDC @3 Amp .il

4 110VAC, 60Hz - 150VA

+ Digital voltage/current display !-i
+ Short-circuit protected -
+ New, w/EC power cord, manual, 80-day warranty

HSC# 80606 $129.00

Orders under $20.00 subject to $2.00 handling fee, in
addition to shipping. All orders shipped by UPS Surface
unless otherwise specified. $6.00 UPS charge added for
COD. Visit our website for detailed information on
domestic and international shipping methods.

Santa Clara  1-408-732-1573
Sacramento 1-916-338-2545
Rohnert Park 1-707-585-7344

3 Retail/Wholesale Locations in California:
Main Office - Mail Orders...
3500 Ryder St. Santa Clara, CA 95051

s

Circle #51 on the Rexdar Service Card, Nuts & Volis Magazine/Fesruary 2002 3




The New Basic Micro Atom, offers more in the same
package you are already familiar with. Built-in features
like upgradeable firmware, Analog to Digital, Hardware
Serial, In Circuit Debugging, 32 Bit Math, 32 Bit Floating
Point Math and more !

The Atom includes powerful expanded BS2p syntax
compatible software with commands such as; OWout, 3]
OWin, ADin, LCDwrite, IfThenEIseleIseEndlf, ‘._ a [} ATOM-IC MODULE
LCDread, HPWM, Hserout, Hserin, Do..While, ' ONLY $59.95
Repeat..Until and more !

e " POWERFUL SOFTWA
Ned Lk 8 ¢
m Easy to use multi docum
s many files as you want
o . .
| £ Easily navigate your fil
‘ window.
a0 IN CIRCUIT DEBUGGING
i D F & T Coole foges Doen
oo . o T |
e [ : Watch your program run step-by-step as the
ST (N o | N Atom executes each line of code. Easily debug
RO roucry TP your code. Bring your programs to life quicker
AR T | than you ever thought possible !
[T ks (i Yo ».»r-_mﬁ'— o I
& Tur tenp - ¢ LTSS ITI—] = — — =181 x|
| il P ro— < WATCH IT COME TO LIFE
. s | - | Ll . .
=== e No more strategically placing
z §.... . debug statements throughout
z : I your program! Not only can you
E vyatch your program execute
B live, you can keep an eye on
e (=p—=] T every variable and ram location
(e as they are affected by your
e : program. Each program variable is
o] .| displayed in binary, hexadecimal
s and its real values.
| |
li [/ 15 tmbog | Tt | T Ve, Y = ! _._| _;'-J

FEATURES

* Graphical Debugging (ICD) « Over 300 Bytes of RAM e

* More Software Commands = 256 Bytes of Data EEPROM Q. J

« 32 Bit Integer Math « External & Internal Interrupts - -

« 32 Bit Floating Point Math = 3 10 bit A/D Converters

« BS2p Compatible Syntax « 2 Capture and Compare

« Expanded BASIC library « Internal Adjustable Vref

« Firmware upgradeable + + /- External Vref

« Unlimited Support « 3 Timers, 2 PWM Kit Includes: Development

* Free Software Updates + UARTS, 12C, SPI Board, Atom, Manual, Cable

* Plus More! ¥ + Plus More! and power supply ONLY $ | 29.95

3 -c nhcao lln TO ORDER VISIT WWW.BASICMICRO.COM OR CALL
A.)I . 1111 | US AT 734-425-1744 M-F 1O AM To 6 PM
Microcontrollers Made Easy™

4  Feeruary 2002/ Nuls & Volts Magazine
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9 LEARNING RVK-BASIC — PART 2

This session introduces a program that will use a small AVR
to generate two different output frequencies simultaneously.

By Bob Vun Kannon

Nuts & Volts

75
If you are planning a ski
trip or winter camping

in touch. But remember,
not all handheld radios
qualify for cold weather
land adventures. Find out

what's hot and what's not.

By Gordon West

29 TRIAC PRINCIPLES AND CIRCUITS — PART |
Take a look at basic triac principles and some practical triac
circuits. By Ray Marston

37 BUILD AN ANTIQUE ROBOT

Learn how to take an antique Erector Set and combine it with
modern sensors, actuators, RC servos, and electronics to
make totally “cewl” robots. Plus, much of the BASIC Stamp

COLUMNS DEPARTMENTS

TECHKNOWLEDGEY 2002 6
Spaceborne instruments capture solar wind; Lobsters
provide design ideas for F = s
sensors; New operating
system on its way; Another
“World’'s Most Powerful” com-
puter; Free program teaches
arithmetic; Rotary position . :
sensor only 2.1mm thick; and Zilog nearing the end?
By Jeff Eckert

ELECTRONICS Q & A 18
What's Up: Use your PC to help in the fight to find
a cure for cancer. Answers concerning temperature
sensors, controllers, non-contact sensing, and
thermal imaging. Need to design a squarewave

oscillator? Got your numbers. And Gordon Moore's
legacy. By TJ Byers

LASER INSIGHT 24
Take a look at another kind of laser system that has
deeply penetrated our industrial lives — the laser
marker. By Stanley York

STAMP APPLICATIONS 46
Weather on the Wire: Utilizing the 1-Wire weather sta-
tion with the BS2p. By Jon Williams

AMATEUR ROBOTICS

Learn how to wire and test the
Power Drive Module (PDM) chassis
for Heavy Iron. By Robert Nansel

62

trip, bring along handheld
radios for safety and staying
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BS2-based robotics software can be used with just a few
modifications. By Daniel Ramirez

Keep those loud TV commercials on the straight and level

automatic volume control device.

KRONOS CRAWLER PHASE 2 —THE IR

53 MUFFLE THE LOUDMOUTHS!
with the Blab Buster — an
By TJ Byers

68
CONNECTION

It's time to add sensors to our robotic friend, but with an
infrared remote control system. By Michael Simpson
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Advanced
Technologies

Spaceborne Instruments
Capture Solar Wind

Genesis, a remote-controlled
space mission, went into
orbit MNov. 16 around the
Lagrange 1 (L1) point, a place
nearly one million miles from the
earth where the gravitational pulls
of the earth and sun are equal. In
December, its instruments began
capturing particles of solar wind.
Genesis will remain in this loca-
tion for nearly 2.5 years and then
return to earth. During this time,
Genesis' instruments will collect
samples of the solar wind to
reveal the make-up of the cloud
that formed the solar system
nearly five billion years ago, which
will help scientists understand the
origin of the solar system.

Conventional wisdom is that
the solar system was formed from
a solar nebula (a cloud of gas and
dust) that collapsed in on itself.
Most of it formed the sun, but out-
lying particles became planets,
moons, and comets. We have a
general understanding of how that
happened, but the composition of
the initial nebula remains a mys-
tery. However, its history is
thought to be preserved in the
outer layers of the sun, and the
solar wind provides a continuous
flow of that material into space.
By analyzing this material (with a
particular focus on oxygen con-
tent), it is believed that we can
learn more about the nebula.

Los Alamos designed and
built a solar wind concentrator to
collect a high concentration of
oxygen and return the sample
back to earth for analysis. The

concentrator takes solar wind and
passes it through a series of elec-
trically charged grids into a bowl-
shaped mirror. The mirror reflects
a filtered stream of elements
heavier than hydrogen upward
into a centrally-poised collector
tile where oxygen and other ele-
ments embed themselves.

Also aboard Genesis are solar
wind ion and electron monitors.
Genesis' ion and electron moni-
tors instantaneously determine
the speed, density, temperature,
and approximate composition of
the solar wind and translate that
knowledge into actions for the
solar wind concentrator and solar
wind collector arrays.

Genesis will collect just 10 to
20 micrograms of solar wind, the
equivalent of a few grains of salt.
The extraterrestrial material will
return to earth in 2004 for study
by scientists around the world.

Lobsters Provide Design
Ideas for Sensors

tudies being performed by
researchers at the University

of California, Berkeley (www.
berkeley.edu) and Stanford
University (www.stanford.edu)
are aimed at reverse engineering
the olfactory sensors used by
spiny lobsters to "sniff" their way
around in the sea. According to
Mimi A. R. Koehl, professor of
integrative  biology at UC
Berkeley, "If you want to build
unmanned vehicles or robots to
go into toxic sites where you do
not want to send a scuba diver,
and if you want those robots to
locate something by smell, you
need to design noses or olfactory
antennae for them. We are learn-
ing how animal antennae capture
odor molecules from the water
around them.

== % T
i -l

The solar
wind concen-
trator under-
goes testing
inside a vacu-
um chamber.
A laser sen-
sor located
on the arm in

front of the

vacuum win-
dow is being
used to check
the flatness of
the thin, high-

voltage screens (invisible in this photo) that stretch across the front
of the instrument. Courtesy of Los Alamos National Laboratory.

6 Fesruary 2002/Nuls & Volts Magazine

by Jeft Eckert

A scanning electron micrograph of the chemosensory hairs on the
end of the antennules of the spiny lobster, Panulirus argus. The

hairs sensitive
to odors are in
the center,
protected by a
phalanx of
strong guard
hairs. Courtesy
of Jeff
Goldman/Duke
University,
Oxford
University
Press®©.

We want to
understand

which designs of odor-catching
antennae work successfully in
nature so that they could provide
inspiration for man-made anten-
nae."

Lobsters and other crus-
taceans sniff by flicking a pair of
antennules, dragging them
through the water to bring

chemosensory hairs on the ends
of the antennules into contact
with odor molecules. On the outer
edge of one of the split ends of
each antennule is a brush of hairs
sensitive to chemicals.
Understanding exactly how the
lobsters collect and process data
could provide a blueprint for elec-
tronic sensors that accomplish
the same thing. The next step will
be to work with neuroscientists
who can help relate odor concen-
tration in the hairs to electrical
signals triggered by the hairs.

Computers
and Networking

New Operating
System On Its Way

n 1998, Michael Robertson

founded MP3.com, Inc., the
well-known Internet music service
provider. Now, he intends to shake
up the personal computer world
with a new company,
Lindows.com, Inc. (www.lin-
dows.com). While the product
was not commercially available as
of this writing, LindowsOS is
described as a low-cost (under
$100.00) that can run both
Linux® and Windows® programs.
It is based on a Linux core, but will
run Windows applications without
any additional software.
LindowsOS offers the wusual
graphical user interface (GUI) and
will run on computer systems that

use a Pentium or AMD processor
and have a minimum of 64 MB

RAM and 1 GB of hard drive
space. The product will be avail-
able for purchase directly from
the company's web site.

According to Robertson,
"Putting another choice on the
shelf for consumers is the ulti-
mate tonic for high prices, restric-
tive licenses, and intrusive securi-
ty measures. The power to
choose means consumers will be
in the driver's seat and not
beholden to the policies of one
company."

Is anyone taking this little
start-up company in San Diego,
CA, seriously? One indication
might be that Microsoft has
already filed a trademark infringe-
ment complaint against
Lindows.com. You see, Microsoft
thinks that its 384 million users
might be confused and unable to
tell the difference between the two
names, LindowsOS and Windows

XP.

Another "World's Most
Powerful” Computer

Logic tells us that there can be
only one world's most power-
ful computer at any one time, but
there are several hundred super-
computers whose owners pro-
claim them to be the "world's
most powerful." This is accom-
plished by modifying the claim to
include only a particular task. For
example, the machine on my
desk is the world's fastest com-
puter used to generate these
columns. And IBM (www.ibm.
com) is assembling a system that
is being touted as the "world's
most powerful weather supercom-
puter." Marketing hyperbole aside,
the "Blue Storm" system, being
produced for the European
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Software engineer Daria
Dooling examines a wafer
of IBM Power4 chips des-
tined for the company's
eServer p690 computer.
Each Power4 chip contains
174 million transistors.The
Power4 chip functions like
an individual computer and
contains two high-speed
processors, a system
switch, memory, and I/O
functions. Information

flows between the memory and the processor at nearly 125 GB per
second. Courtesy of International Business Machines Corporation.

Unauthorized use not permitted.

Centre  for  Medium-Range
Weather Forecasts (ECMWF,
www.ecmwf.com), is a formida-
ble machine, based on an IBM
eServer Cluster 1600 supercom-
puter built with multiple eServer
p690 enterprise UNIX servers
and code-named "Regatta." The
computer will provide advanced
weather information to help with
activities that include early warn-
ing of severe floods, navigation
assistance for ships at sea, and
planning of family picnics.
ECMWF researchers will access
Blue Storm via an [IBM
IntelliStation workstation running
Linux, and others in Europe will
be able to access it via a wide
area network. According to an
ECMWF representative, the sys-
tem will offer advancements in
three areas:

It will take better advantage
of information provided by an
enhanced network of satellite
observation systems. Blue Storm
will help scientists more accu-
rately determine the initial state
of the atmosphere and oceans,
thus significantly improving the
Centre's forecasts.

It will offer enhanced repre-
sentation of heating and cooling,
cloud formation and dissipation,
rain, snow, and other processes
in the Centre's model of the glob-
al atmosphere. The model uses
21 million grid points distributed
throughout the atmosphere
between the surface and a height
of 65 km.

It will improve the techniques
developed by the Centre, based
on chaos theory, to estimate the
uncertainty in the forecasts and
the probabilities of alternative
developments over the coming
week, month, and season.

The system, to be delivered
in stages from 2002 through
2004, will be based on a cluster
of p690 enterprise servers initial-
ly capable of seven teraflops.
This will be expanded to 20 ter-
aflops in the final installation.
Also included will be a range of
data storage products. The price
of the system was not
announced.

Free Program
Teaches Arithmetic

t the other end of the scale

of computational require-
ments is a free arithmetic educa-
tion program available from
Argonne National Laboratories.
"The ArithmAttack" is designed to
answer the provocative question,
"How many randomly generated
arithmetic problems can your ele-
mentary-school children answer
in 60 seconds?" The game ran-
domly creates problems using
numbers that the user sets
between 0 and 25. Users can
focus exclusively on addition, sub-
traction, multiplication, or divi-
sion, or random combinations of
these. You can download the free
software (www.anl.gov/OPA/
attack.htm) and play the game
on any computer running a
Windows 95 or higher operating
system. For non-Windows com-
puters, an earlier version, written
in JavaScript, can be played or
downloaded on the World Wide
Web at www.dep.anl.gov/
aattack.htm or downloaded free
for use on individual computers.
The JavaScript version runs as a
Web page on Microsoft Internet
Explorer, version 3.0 or higher,
and Netscape MNavigator, version
3.0 or higher.

Circuits
and Devices

Rotary Position Sensor
Only 2.1 mm Thick

urata Electronics North

America (www.murata.
com) has introduced a new con-
tact rotary position sensor (PVS1
series) for the automotive and
entertainment markets. Using
highly resistive materials and
wipers, the surface mount rotary
position sensor is said to have a
rotational life of one million
cycles. Murata also claims a
greater level of accuracy and reli-
ability than in competitive prod-
ucts, and a very thin design pro-
file of only 2.1 mm. The PVSI

series is designed for use in a vari-
ety of industries. Among its appli-
cations for the automotive market
are automatic seat and mirror
position adjustments, as well as
trunk opening and climate control
regulation. The sensor works by
detecting the angle and position
of equipment through a change in
the output voltage. In addition to
automotive applications, the sen-
sor is suited for use in the enter-
tainment industry. The sensor can
be used in robotic pets, electronic
motor driven bicycles, and radio-
controlled toys. The PVS1 series
also provides lead-free construc-
tion, making it suitable for the
high peak temperature re-flow sol-
dering process and compliant
with environmental regulations. It
also incorporates sealed construc-
tion, giving it a stable perform-
ance, as well as a D-formation
through-hole rotor (which enables
the selection of many kinds of
gear shapes). The series is avail-
able in a tape-and-reel package.
The sample price for the PVSI
series is approximately 50 cents.
The lead time for volume pur-
chases is eight to nine weeks.

Industry and
the Profession

Zilog Nearing the End?

In the early 1980s, when IBM
executives still believed that the
personal computer was a passing
fad, most microcomputers ran
Digital Research's CP/M operat-
ing system and were driven by
Zilog's venerable Z-80 processor.
Prominent among them were

RadioShack's TRS-80 (affection-
ately known as the "Trash-80"),
the Osborne 1, and various
Kaypro models. But when IBM
finally awoke, the company decid-
ed to demolish the existing com-
petition by basing its machines on
Microsoft's MS-DOS operating
system and Intel's 8086 micro-
processor, thus imposing a new
industry standard. (Had IBM
decided to develop its own operat-
ing system, Bill Gates would prob-
ably be selling home appliances
at a Sears store now, but never
mind.) The result was a relatively
quick death for Osborne, Kaypro,
Digital Research, et al. However,
because the Z-80 was essentially
a very nice piece of hardware that
could also be adapted for use in a
range of low-end microcontroller
applications, Zilog managed to
hang on.

The company is still breath-
ing, but it recently announced
plans to enter Chapter 11 bank-
ruptcy after defaulting on an inter-
est payment on its $280 million
debt. Creditors have agreed to
trade the $280 million owed to
them for a $30 million unguaran-
teed note, which could put the
company on firmer financial
ground. "We have made signifi-
cant progress in returning Zilog to
full financial health," said Jim
Thorburn, chief executive officer.
"We have a cash flow positive
business and, on approval of this
plan, we will substantially
strengthen our balance sheet,
with the elimination of our senior
notes." But will the company con-
tinue to survive with a small niche
in a very competitive market?
Well, maybe. NV

Tools for the Imagination

— =
& - Micro Modu 01} .

%7 controllers and countless
configurations, we can help
you turn your imagination into reality.
For a complete look at our product line,
visit our website at www.micromint.com,

e N\ .
Micromint

www.micromint.com

(800) 635-3355

Circle #29 on the Reader Service Card.
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Learn

By Bob Vun Kannon

VK-Basic is a free Basic | that you will be able to use the work-

N

g RVK.

Basic

Part

compiler for the Atmel | ing device as a stimulus for the next
AVR line of microcon- | article in the series. _
trollers. You can down- The idea behind this design is & _
load a copy of this com- | that we will use the counter-timer &= |51 ut
piler from the Nuts & Volts web site. | (called TIMER 0) on the chip to 'ﬁ = ] S
With this compiler you can write and | establish a time-base. Using this i ‘ ’ L e
compile very fast, efficient programs | time-base, our software will vary the | i|‘_""" 1L el
for most of the AVR microcontrollers. | two output frequencies according to 3.l ) ki
In this lesson, we are going to | an eight-bit DIP switch. This will allow |‘ F ek | A=
introduce a program that will use a | the user to change either of the two | '
small AVR to generate two different | output frequencies independently by - S T o L L e
output frequencies simultaneously. | throwing switches. gé G e 2 'E CHEE
You will want to build this one and TIMERO is a free-running gji S 3
get it working and keep it around | counter. It is a piece of hardware on 1818 Giisor il
because it will be very useful for | the chip that will count continuously o
checking out the code in the third | in real time without any software i o [ e
article of this series. intervention. In software, we can read 1!!5’ s jBla s ..ﬂBIB,:su _‘Biﬁ sl
By all means, do not be alarmed | this timer any time we want to. To L —
if you do not understand all of this | help clarify the idea, the following | ? P
program at this point in your learning picture shows a real-time picture of ,,ﬁfs.su -..,!3i5.\su \ b '”TB-W
process. It really is too much pro- | the TIMER and the two outputs when [ [ I SCHEMATIC

gram for some rookies at this point, | one output is half the TIMER fre-
but | am giving this to you now so | quency and the other is 1/6 of the

-CALL OR CHECK ON-LINE TO ORDER Y UR FHEE COI.OR v EO CATALOG

. LP-850W - 99.95

Our new color 2.5" TFT module mnbe
usad for 2 variety of purposes such a5
custom automotive dash instaliations,
TFT-M25-$139.95  boal installations, covert ultra-compict
(Dinver board not shown) -surveillance packages, and more.

The MH-SC01 features a
0.5 inches to infinity. It
contains a true color CCD
chip rather than a CMOS
type sensor for excellent
resolution. Each comes
_complete with a 20" camera

uaity rmlu sand & small bu
or home owner 1o a loan officer,

The PV-140 Series inlegratas & color quad processor, multiple oy
zone video motion detecior, mulliplexer, and a real lime digital
video recorder (DYR) b
+ TCP/IP
+ MODEM PV-140-A - $299.05

v u"fw.ﬁl_l
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avaltable upon rsqml

We have § different configurations 1o mest

your requiramants for outdoor o indoae .
salt-contained cameras AV-48WC8 - 235.95

€ Configurations .k
* BAN: Reguiar, Auto Ins, Var- |
Focal Lens
* Color; Regutir, Autd Ins,
Varl-Focal Lans sk’ U Fong Sewc, A Cosy
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timer frequency. The top output
changes on every change in TIMERO.
The lower output changes on every
third change in TIMERO. The num-
bers across the top are the states of
TIMERO and the waveforms are the
resulting outputs.

In order to use TIMERO we need
to use the TIMERO statement in RVK-

take the form TIMERO ON N, where
Nis 1, 8, 64, 256, or 1024. N is called
a prescaler because it scales the
AVR's clock down by dividing its fre-
quency by N. So if N is 64 and the
processor is running at 4 MHz,
TIMERO will be running at 4 MHz
divided by 64, or 62.5 KHz.

Another statement we will use is

AVR Sprint 8535 Development System $189.95
+  AVR Sprint 8535 module Program the Sprint in circuit.

+  AVR Sprint Experimentation Station II"™ Includes programming cable,
power supply, CD with Sprint Basic (full version) and C compiler, printed
Sprint Basic manual, and complete device descriptions manuals.

AVR Sprint 2313 Development System $134.95
¢ AVR Sprint 2313 Microprocessor Module Program the Sprint in circuit.

+  AVR Sprint 2313 Experimentation Station Includes 1 AMP regulated
power supply, programming cable, 8 LED's and 8 switches. Includes reset
switch, connector for output to standard LCD displays, 2 analog voltage
sources, in addition to a prototyping area, and wall power supply.

+  Sprint Basic Compiler™ Plus the GNU 'C' Compiler.

See our Web site for additional AVR Sprint products.

Emhedsys.com

(763) 767-2748 » ESI 11931 Highway 65 NE. Mpls., MN 55434

AVR Sprint, Sprint Basic, and "Lick the Stamp" are registered trademarks of ESI. AVR™is a
registered trademark of Atmel™, Inc. I*C is a registered trademark of Philips Electronics NV. Other
trademarks are the trademark of their respective companies.
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Basic to turn it on. The statement will

the PAUSE statement. This simply

DEVICE 1200
MHZ 4
REVISION FGEN 011016.1-RVK

DIRPORT D,OUT
‘DIRPORT B,IN
OUTPORT B,&HFF

B is input port. Bottom four bits control outputl. =
top four bits control output2. =
On startup, the bottom four bits control the freq
range. =
Output3 is set to timer0 freq / 2. =

{ T A |

EQU "D,0","OdT1"
EQd "D,1","OUT2"
EQd "D2","0OUT3"
PAUSE 50 '.allow system to settle
INPORT sftent,B

INCR sftent  '..a software frequency divide by sftent
o (10 $=sftent <=256. ...

TIMERO ON 64 '.TIMER FREQ IS 62500 Hz...
'..Max OUTPUT is 31250 HZ/sftent...
"..Min OUTPUT is 1953 HZ/sftent...

1110 '.logical frequency divider for outputl
12=11 '.logical frequency divider for output2
'———BEGIN MAIN LOOP-
MAIN: DO
'..toggle output 1?....
DECR I1
IF11=0THEN
INPORT temp,B
11 = temp AND &HOF
INCR 11
TOGGLE "OdT1"
END IF

'..toggle output 2?....

DECR 12
IF 12 =0 THEN

INPORT 12,B

SHIFT 12,4,RIGHT

INCR 12

TOGGLE "odT2"
END IF

FOR temp = 1 TO sftent
'...wait for next timer tick...
TIMERO READ ctime
WHILE ctime = oldtime
TIMERO READ ctime
WEND
oldtime = ctime
TOGGLE "OUT3"
NEXT
LOOP

...OUTPUT3 runs at TIMERO/2 freq...

'———FEND MAIN LOOP
You can run this program on an STK200 or STK500 board, to see it work. To
compile this program, put FGEN.BAS in the directory where the compiler is and
enter:

RB FGEN

What you do next depends on how you intend to program the device. If you are
using Windows software to program through a serial cable, enter:

ASMHEX FGEN

The file you need for programming will be in FGEN.HEX.
If you are using the parallel described in RBP.TXT, enter

ASM FGEN
RBP FGEN /1200/Y




causes the program to wait for the
number of milliseconds specified
after the word "PAUSE." In our case
here, | will insert a 50 millisecond
pause after power up to allow the
voltages on the input switches to sta-
bilize before we read them.

Another new idea in this pro-
gram is the OUTPORT command for
an input port. PORT D is our output
port where the frequencies come out
and PORT B is the port where we will
read the DIP switches. When we write
a 1 out to any bit of a port which is in
an input state, we turn on a pull-up
current source for that port. By doing
this to all eight pins of PORT B, we
allow the DIP switches to be connect-
ed without any further need for exter-
nal pull-up resistors. L1 and L2 in this
program are byte variables used for
storing the commands for each out-
put frequency.

SFTCNT is a byte variable that
controls the scaling of the frequen-
cies. It is read only at power up and
thereafter remains fixed until the
next power cycle. Before you turn
power on to the unit, set the switches
to control SFTCNT,

Where F is the frequency of the
processor clock and B is the number
on the DIP switch at power up, the
maximum frequency of either output
will be:

Fmax=F /2 / (B +1)

The minimum frequency out of

either output will be
Fmin = F/32/(B+1)

Other statements new to the stu-
dent in this program are "INCR," "IF,"
"END [F,)" "WHILE," and "WEND."
These will be explained in detail in
further articles, but to see the details
of their usage now, look them up in
the file RB.TXT that comes with the
compiler.

In the following program (which

FOR statement (see RB.TXT again).
This is a simple counting loop that
counts from 1 to SFTCNT. Inside the
loop, we have a WHILE loop that
waits until we see a change in the
TIMERO state. So the FOR loop will
delay the program for SFTCNT tran-
sitions in TIMERO.

Toward the bottom of the FOR
loop, you will notice that | have
placed a command to TOGGLE the
D2 pin. This is there solely for debug.
No matter where you have the
switches set, the D2 pin should be

running at a constant frequency of
the processor clock divided by 128.
Check out the complete program list-
ed in the shaded box.

In our next installment, we will
need two separate frequency inputs.
So if you don't happen to have to sig-
nal generators laying around, you will
want to build a piece of hardware to
run this program. | am including a
schematic that you could use to do
this. Program your processor on your
development board and then plug it
into the board you build according to

the schematic.

You'll notice that there is no
power supply on the schematic and
no output connector. These are
details left up to you. You could
decide to put a three-terminal regula-
tor on this board if you wanted to. Do
make certain that you have power
and ground correctly connected to
the processor before you actually
insert a processor.

You get this one going and I'll be
back with a device that measures fre-
quencies next time. NV

QUALITY Parts
FAST Shipping

CALL, WRITE, £ay
or E’MA”_ FOI" A

Free 96 Prge

e l e DISCOUNT
Pricing CATALOgG.
Outside th
C O R R A T se eusa,
/ﬁ nd $3.00 Postage,
|  Cheap LED Flasher | Nickel-Metal Hydride | CCFT Lamp 3.2mm X 250mm
The simplest electronic flasher 4.8V 850 mAH Battery Pack - o
ever. Great for attention

getting displays, party
decorations, night
time warning signals. [
A red 5mm LED with 0
flasher chip is attached 'to
a battery snap that snaps onto a 2 AA cell
battery holder. Will flash for months on a set
of batteries. Flash rate, approximately 120
flashes per minute. Batteries not included.

Philips # 25733.
New, recharge-
able pack
manufactured for
cell phones. Contains :
four 1.2 Volt, 850 mAh cells.
Each cell is 1.8" x 0.65" x 0.3".
With little effort you can remove the cells from the

cut-away

enclosed battery pack and reconfigure them to

1.9A Switching Power Supply

Autec # DT25-1004
Input 100-240 Vac
Output: 5V @
1.9Amp, 8V @
1.1 Amp, 15V @ 0
0.36 Amp, -15V @ RN
0.09 Amp. If you need = (7
a constant regulated -

&

output for scanners,

cameras or sensitive equipment, have a look
at this inexpensive benchtop supply . 3.25"
x 6.39" x 2.35" high. 7' 6" output cord is ter-
minated to custom Molex-type connector.

CAT# FSH-10 [ 100 for 70¢ each suit your needs. CAT# NMH-53
00 500 for 60¢ each
) pt 1000 for 50¢ each | | $ %gh |__10for$17.50 |
Special Purchase! 5 Vde ||| 1.38” Piezo Disc |

Kyocera. 35mm brass/f =

piezo element with [ ¢ A\

exciter circuit. l\" /)

Three 2" wire leads. \m i i

CAT# PE-44 -
00 [ 1oforsss0

$ each | 100 for $60.00 T~

Video / RF Modulator

l

3.2 mm diameter X 250 mm long. White.
JKL BF3250-20B. CAT # BF-3250

$7each | 100 for $6.00 each |
|  Inverter, 5 Vdc Input |

TDK-2090. Inverter for small to é

medium CCFT lamps. Operales

on 3-5 Vde. No official specs T
available at this time. Our 'ﬂ“’r«.- 3
tests indicate that it lights i
lamps of 250mm length or less.
Module is 2.17" x 1.1" x 0.4" high. PC pins on
2" x 0.84" centers. Large quantity 00

available. CAT# INV-7 each

16 Character X 2 Line LCD
with LED Backlight

Alesis Corp. ———
G8 LCD [

16 x 2 LCD
Module size:
485" x1.7."
Display size: 3.67" x 1.05." Black bezel
around the display, 4" x 1.46." Input through
16 pin male header, 2 x 8 pins on 0.1" centers.
LED backlight operates on 5 Vdc. No spec or

| have named FGEN.BAS). we read Requires detachable IEC pawer cord like our hook-up sheet available. 00
the DIP switches into SFTCNT, set up CAT# LCAC-60. UL, CSA listed CAT # LCD-68 $ ‘each
the TIMERO to run at the processor CAT# PS-531 10 for $4.50 each
clock divided by 64, and set L1 and ¢ 00 50 for $4.00 each |__Lithium lon Battery Pack |
L2 tfc; temp?rary ﬁalﬁesf’which will be each 100 for $3.50 each Audiovox# BTE-600 eee
in effect only until the first transition 7.2 V 1000 mAh
on each output_ Thereafter, the out- I LED TeSter I Converts audio and lithium ion battery
Pocka: lize led tester. | video line level signals to pack. Greal tor use

pyt_freauencies_are set_bu the last
known state of the DIP switches.

In the MAIN loop of the pro-
gram, we first decrement the output
control variable (l1 or 12) and check
to see whether we have reached 0
yet. When we reach 0, we toggle the

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

in any applications
requiring recharge-
able power. Lithium
batteries have no
"memary-effect” and do not need to be dis-
charged before recharging. Consists of two
cells in a fully-enclosed plastic case with a pro-
tective cover. Each cell is 2"long x 0.80" dia.

Makes it easy to check
functionality, color, bngh!

ness and uniformity. \h a \._.\
Plug anyleaded LED '~ "= /

: ~
into one of 12 positions on NG
the socket strip to test at current "*_L
ratings from 2-50ma. The seven
middle positions on the strip are set at 10

b i mA allowing comparison of LEDs in those wall adapter (not included). 00 Battery pack size: 2.45" x 1.92" x 0.95" thick.
OUIPUI line ?nd read in the control spaces. Requires 9 v battery (not included). Large quantity available. $ each CAT# BTE-600
variable again. CAT# LT-100 95 CAT# MOD-6 $350
The SHIFT 12, 4, RIGHT state- S aech | 10 for $4.50 each | [0 for $3.00 each | each

ORDER TOLL FREE 1-800-826-5432

ment causes the upper four bits of
the DIP switch to move to the lower
four bit positions of 12, thereby mak-
ing the upper four switches behave
for output 2 exactly like the lower
four control output 1. The SHIFT
command will be treated in more
detail in a later lesson, but you could
look it up now in RB.TXT.

After we've finished toggling or
skipping each output, we come to a

Shop ON-LINE www.allelectronics.com

MAIL ORDERS TO:

PR st FJE{ JI(/;};)L 781!}2653 : ;%Fc; ;31 8) 904-0524
P.0. BOX 567 * VAN NUYS, CA 91408-0567 . alicorp@ailicorp.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 California State Sales Tax = NO C.0.D = Shipping and Handling $6.00 tor the 48 Continental United
States - ALL OTHERS including Alaska, Hawaii, P.R. and Canada Must Pay Full Shipping * Quantities Limited * Prices Subject to change without notice.
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LINEAR SLIDE, from THOMSON,

Type: ACCUGLIDE RD10HL0836, with 33" RAIL
Recirculating, minature series, supplied —
with three type CDI0AAAH carrioges
per rail. Like new, remaoved from lob !"
equipmen!. Load bearing in all
directions. Accurate to +/-0.04 mm
typical. Rail Size: 0.39" W x 33" L x 0.35°H, Slide size- 1.02°W x 1.58"L x 0.52°H
These are really nice. Very limited quantity.

Thompson-33...........895ea.

( KOLLMORGEN, ServoDisc MOTOR with |

R Lt e,

Rugged, ironless, low inertia
rofor for high acceleration
and zero cogging. Very
compact 3.4° diometer x
4.2" high including the
encoder. Peak torque 214

NEW, “"STEALTH CAM", MICRO, with AUDIO!
The sleek aluminum housing fits like a glovel Removeable mounting bracket ond o 1.3M
cable with BNC vid,, RCA oud,, [internal mic] & DC borrel jack for, no sweat hook up. Why

fool around with an open P.C. boord? Now you can have the "STEALTH CAM". 1/3° CCD, 410

Lines, 0.3 Lux, AGC, Auto Shutter. Pwr. from 9 to 12VDC @110ma, 250k pixels, Sid. model,
4mm, 78° FOV lens, Pinhole model, 90° FOV. A real glass lens. Focus from 10mm 1o infinity.

NTSC video out. Only 1.7 ounce! SENSITIVE 1o IR. Size Sid: 30mm sq. x 29mm d. PH is 16mm d,
WARNING: Don't conluse these models with LOW RESOLUTION, HIGH LUX C-MOS CAMERAS
GM-20005-5TD, w/audio....$69 OR GM-20005-PH, w/audio ......569

oz-in, raled speed 3000
RPM. cont. torque, 21 oz-in,
Power output 46W, Max
speed 6000 rpm, Peak
acceleration, 251 kRads/s’, Rated voltage 17 7vé@
5.2Amps, Weight 2.3Ibs. A fantastic servomotor.
Removed from new equipment

KOLL-56M4H......$99ea.
CARL ZEISS, S-PLANAR LENS,

IEE, 1X20 VACUUM FLUORESCENT DISPLAY MODULE
New, model 503601-82-02C series.module includes, VFD,
microcomputer and driver. Connects directly 1o the system
bus via 8 bit, TTL compatible inpul. Display up 1o 20 dol
matrlx, 5 x 7 characters (96 character U5 ASCII-7], 5mm H
% 3.5mm W with cursor. Display is green af 505nm. Brighfness |
is 170fL, Weight: 4 oz Size: 6.63°L x2.2°H x 0.6 thick. SVDC@
386maA. Perfect for any high visibility display requirement
with dota. IEE-VFD20..$12ea. 4 for $39

GCA typ .4/75, M1:5nA=0.30,

A fontastic lens with u current replacement cost of

B&W QUAD PROCESOR, The GM4-BQ is an unbeatable value. Four camera inputs with loop through Full
screen image, REAL TIME display, high resolution: 960 x480,
brightness adj. for each chan. Alarm time [1-20 sec | 4 alarm
inputs. Auto Sequencing mode with od|. dwell-1-4 sec. Quality
video processing. Specs: =4 video inputs. «1 monitor oul and VICR
in/out, «4 alorm inputs *Buzzer #2 Alarm Oul *Dim: 239 x166

$169

x55mm. GM4-BQ QUAD..........

S20K. Extremely flat field and extemnely high quality.
Removed from waofer-lithography system, excellen!

condition. ZEISS-PLANAR................$495
WEATHER RESISTANT and HEATED

Outdoor, Camera Enclosure,
Solid, extruded aircraft aluminum
Glass window. Strain -

NEW, GM960R TIME LAPSE VIDEO RECORDER

Finally o brond new, 4 head, T/L recorder with all the features ol o price you can afford, Fealules * Lp to 960
p———

hours on a standard T-120 VHS lape_» 12 different modes
for record and ployback « Audio recording in the 12H and
24H mode. » 30Day memory bockup * Easy mode =i
sefting.® On- screen menus * Aulo-Repeal recording mode
» Serial or One-shot recording » Time, Date, speed, and

refiefs for
cables. Size
35wx3Th
x14°, New. |
Perfect for our
new “Nigh!
vision cameras”

Alarm indicators on screen. These deluxe units are front
loading and are 14"W x 3.5°H x 12.2'D, 110VAC powered, SPECIAL, GM960R-VCR

GM-10H.

569eu.

...... $37%a.

| Adjustable Heavy Duty Mount.....$19¢a. |

TEKTRONIX, TDS 744A, 4 CHANNE[ Digitizing Oscilloscope.
500MHz Bandwidth and S to 2 GS/s... WOW!
A super color LCD display prown‘es crisp digital accuracy.
Some spec’s include: Max sample length 50K points, Verfical sens. of ImV/div,, Rise
time 700pS, Main time base [

500pS/div 10 105/div., Minimum

glitch trigger: InS. Porallel, GPIB

and R5-232 ports. Tes! paftern l’
storage of up o 10 patterns. Bullt in
floppy disk drive. External video
outpul. Size: 17.5"W x 7.6"H x 17°D,
weight 31Lbs. Opfion 5, 13, 1M, 1F,
2F Units just removed from service
ond in mint condition. Mo manual or probes

Reg. Price: $20K SPECIAL TEK-744A .........
BRAND NEW, VIDEO MOTION SENSOR. The model VM-10 connec! 1o any

standard video signal and you've got an electronic "watchman® diligently walching the
entire scene. Or any adjustable sized area wilhin the scene. Such as a doorway or even
o drawer or cabinel. A stole of the art
security aid. The unit will close @ contact
when it senses a change. Aulo or manual s 8 @
resel. Internal buzzer with volume control and L
adjustable on fime. VCR record and VCR stop output. luse wilh time lopse VCR.] 110VAC
powered. Adjustable sensitivity, Video loop through. NEW, VM10......$17%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. Excellent confrast rafio, high —— P
II “
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quality, full color images are comparable
fo o CRT. Perfedt, portable, general
purpase color monitor for standard NTSC
color or B&W video, Fully compatible with
all our cameras as well as Camcorders,
VCR's, DVD's efc. OEM “component” style
unit has no outer cobinet. Designed fo be
installed in YOUR housing via four
mounting tabs as shown. Specs
Resolution, 1152H x 234V, 270K Pixels!
Viewing angle, Top 107, Down 30°, Left
45¢, Right 45° _ Brightness, 300 nit, Size- W
#HxDlmmdinl, 157.2 %1226 x 8.0, 6.2° x 483" x 1.1", Weight, 100z Supplied with 30"
inpu! cable. Video inputl via BNC jock . 12VDC input vio a stondard borrel connector

B

ND NEW, FIRST QUALITY. GMTFTé8.......$16%ea.

Regulated 12 VDC/110VAC power supply.......$8.95ea.

-
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 setfings and built in
object illumination via two ultra bright, white
LED's. Enfire system is fully integrated into a
rugged ond ergonomically designed, hand held
unit only 2.7°W x 3"H x and 1.8°D Video oulpul is
sfandard NT5C via a RCA jack. 12VDC powered
CCD provides 380 lines of resolution and 0.8lux
sensitivity . Complete with power supply and 3
fool RCA cable, A fontastic and useful device for
inspection, diognaoslics and observation of

small objects. Perfect for SMT inspection

SPECIAL, GM- MAGCAM....$19%ea.

NEW, 470 LINE, DSP COLOR Micro CAM
The HIGHEST PERFORMANCE available.
MICRO SIZED PACKAGE too!Yes 470 lines
with a 60db S/N ratio to bock it up! That's 16X
better than a fypical 46dB standord comera! The
GM-4500, CCD camera with its' DSP technology
provides high speed white balance with no color
rolling. Auto shulter speed of 1/60 0 1/120,000
second. Truly state of the on. Sleek cas! aluminum
housing profecis the 18mm x 26mm pc board
inside Mounting bracket & 18° cable with BNC
video and DC pwr, jack for, no sweat hook up
requires only 12VDC@ 65mA. Optional mirror
function ovallable. Why fool around with an open
P.C_ board? This camera has il all, » 1/4° CCD » 1 Lux « AGC = Aulo Shutler » 270k pixels
« Sid. 3.7 mm, 687 FOV lens = Focus:10mm o infinity » 3<ounce! * Size [mm). 33W x

29Hx 300 GM-4500-STD, SPECIAL...§9%ea.

NEW! 0.005 Lux, COLOR NIGHT VISION CAMERA!
UNBELIEVABLE LOW LIGHT PERFORMANCE.
State of the Art Video, Exclusive ON SCREEN, menu driven setup of
all camera parameters!
For coverl, military & scientific opplications that mus!
' be color, this is il. Unbelievable 0.005Lux @ 1.2
performance is enhanced through low speed
electronic shutlering, digilal frame integration and
advanced DSP. Aulo sensifivily mode starts as il
becomes dark. 24 hour surveiliance is possible with
the optional f1.2 aulo iris lens shown below, Seven
Gain/Shutter modes are user selectable. Normal, X4, X8,
K16, X24, X32, %64, These provide frame rotes of 60, 15, 8, 4
3, 2 and ) per second. Auta/Man. white balance 3200° 1o
100007, aulo/man BLC, S/N =52dB, Mirror an/off, Gain on/off, auto electronic shulter
1/60 10 1/120,000 sec, Alum. housing, dual 1/4x20 mig. Specs: 1/2° CCD, T68[HI X
4941V, with 380K pixels, 470 Lines, 12VDC £IV@200maA, 5td. video oul on BNC. Size:
51mm x 51mm x115mm long. Regulated power adapter included. All functions can be
externally controlled. Use standard ¢-mount lens nof included
GMV-3K-OSD..........544%a.
High performance auto iris lens, 12mm, f1.2...§19%¢a.

SONY, ROBOTIC COLOR CAMERA, 450Line, BX ZOOM, NTSC &
S-VIDEO OUT, Serial Control of Pan, Tilt and Zoom, Auto Iris and
Auto Focus too! Five user presets =

olow one click “go-to” scenes with pan, filt
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 to almost anything we
have seen. Comera and lens is an
infegral assembly. Excellent condition
Rugged black ABS enclosure. 8 pin mini-
DIN & Sid. SVHS jock Size: 8"Dx6.5™H
With software and serial cable for remote
control. Regulor price over 34K Limited
quantity. What more could you want?

PICTEL-4K $39%ea. or 2 for $699

ORDERS. 800.810.4070
Tech 603.668.2499

NEW, DAY/NIGHT TECHNOLOGY,
OPTIMIZED COLOR / IR OPTICS
DSP technology and 10 Automatic LED's.
Weather Tight GM450K-IR Makes it Happen
Features include:
Interactive infrared
lluminator with 10
high power, wide
angle LEDs @
880nm . See
objects 60 feet
away during total
darkness. A super
quality 5 element,
glass lens,
specially coated with a 100 layer optical coating. For
perfect focus with white light and a crisp image
under infrared. Normally impossible due fo the
different focal point for IR and visible light. Solid state
infrared optical switch provides day time IR cut filter
for excellent color. At night infrared filter will turn off
to allow infrared to pass. Also, night fime IR LEDs will
gradually turn on with proper amount of lllumination.
You can also see color images such as lights and
signs al night. Fog free cover glass. Specs: 0.5 lux
color sensitivity. 60dB S/n ratio typical. 12° I/0 cable
with BNC video and DC barrel jack. 120 dB smear
rejection rafio. Adjustable mount and C power
ladapfer included. GM450K-IR.........519%ea.

-

NEW! WEATHERPROOF B&W mini TUBE CAMERA
Industrial sl'rengh‘l solid machined housing.

o “Sleek black anodized, BRASS, housing Is
O-Ring seoled & WATERPROOF Adjustabe
mount included. Specs: V3" CCD, 400
Lines resolution, 0.05 Lux sensitivity, AGC,
Autg Shutter, Operates on 12VDC
W @200mA, 4mm, 78" FOV lens. A real
giass lens. NTSC video out. Superior
construction. SENSITIVE 1o [R. Ultra smiall
1.25" diom. X 2° long With 60 fi. cable. Great for outdoor use 1oo

NEW, GM300K-N.......599

NEW, lower cost, High quality, MINI BOARD CAM.
173" CCD, 420 Lines Res., 0.3 Lux sens., AGC, Pwr M E AL i
from 9 to 12VDC @100maA, 266k PIXELS, 3.7mm, 92 = -
FOV lens,A real glass lens. Auta shutter from 1/60 to I/
100,000 sec. Focus from 10mm to infinity. Std. NTSC
video ouf. 1/2 ounce! SENSITIVE 1o IR, Size: 1.257sq. %
I"d. Connections vio o 3" piglail with PC board

connecior GM-1000B-5TD........845¢ea.

PULNIX, TMC7 INDUSTRIAL 1/2", COLOR CCD CAMERA,
with Pentax Lens. For No Compromise Performance.
Spacs: 1/2° CCD, 460
Lines resolution, 768H
% 494V Piels, 2 Lux
sens. @1 4, Auto/
Man AGC, Auto/Man l{lm_
Shutter; 1/60 10 1/ .
10,000 rermotely controlloble via 6 pin connector inot incl | Auto/Man white
balance, Manual gain and hue confrols are external Complimentary color filter
12VDC @320maA, Pwr supply incl. Pentax, 16mm 1.4 lens, A real glass lens.
Included. Std. NTSC video out on BNC, Y/C [S-Videol output avallable on 12 pin
connector supplied. Superior construction. Compac! size only: 1.6"W x 1.25H x
5.5" long, Perfect for use in process monitoring, medical, surveillance and
microscopy, Used, excellent condition, Regular price $600. Limited quantity

PULNIX, TMC-7.............8149ea. or 2 for $249

NEW! 4 or 8 CHANNEL, VIDEO AUTO SWJ'TCHERS
Connec! four or eight std, video signalsand [ - - ¢+ il
they will be sequentially oulput 1o the dual rd 444 A . ]
rear panel BNC outputs, Fron! panel user T vl
adjustoble, varioble dwell 1 fo 15 sec per chonnel. Auto/manuci switching
with channel bypass. Compact only 8.6"W x 3.7° D x 1.75" H, ac powered

Size only

' Ih.l

N

r T

NEW! 0.01 Lux, COLOR NIGHT VISION CAMERA!
FANTASTIC LOW LIGHT PERFORMANCE. Exclusive ON SCREEN,
menu driven setup of all camera parameters.

Perfect for covert, military & scientific
applications that must be color. Unbelievable
0.0lux @ 1.2 performance is enhanced
\ digital frame integration & advanced DSP
Auto sensitivity mode starts as it becomes dark
24 hour survelllance is possible with the optional 1.2
1/120,000, 60dB S/N ratio!, 154d8 Smeor rejection!, AGC gain 0 dB to 18
dB. Digital gain 0dB 1o 1208 Digital zoom continuowus from up to 2X in 0.1X steps. Masking
maode ollows hiding 4 progrommable zones for privacy protection. Comero on screen
identification.) White bolonce modes: Auto tracking, one push or selection from 3200k,
4800k, 5600k, 7800k, ond “double white balonce” independent white balance circult for
both bright and dark zone, maintains corect while balance even with combined indoor
lighting situation. Negative made lor negafive film reading. Mirror image and up/down
selection for rear view and comera mounted upside down. Seven Gain/Shutter modes
ore user selectable. Normal, X2, X4, X8, X16, X24, X32, X64, These provide frame rotes
CCD, 811(H) X 508{V), wilh 412K pixels, 470 Lines, 12VDC <1V@250mA, 5td. video ouf on
BNC. 5td 5-Video oul on 4Pin connector. Size: 2°H x 2°W x 4.5 long. Regulated power
adapter included. C-mount lens not included.  GMV-35K0SD.............$39%a.
SPECIAL PRICE, 350MHz, TEKTRONIX 2467, MICRO CHANNEL
PLATE CRT! with 4 Channels, 500ps per div. in normal room light.
Displays intermittent voriations as they happen. Captures the slowest one shol events
increase in the visual writing rate
over conventionol CRT Features
1 ns rise time, 500ps/Div lime
at 350MHz, 20ps time inferval
resolution, 1Mohm / 50-ohm
input, 500Mhaz trigger bandwidth,
waveform cursors provide vertical
& horizontal scale factors, trigger level, vollage, lime, freq,, phase, ratlo values and
maode indication, With 2 probes, pouch and manual. EX. cond. 20 doy warranly

|Video loop through GM-34, 4 Chan...$65, GM38, 8 Chan...575 |

NEW, STATE of the ART, GMV-35KOSD,
through low speed electronic shuttering,
lens shown below. Specs: Shulter speed outo or manual, 1/60 to
name. Choose you own name for the comera and display it on monitor for easy
and outdoor lighting. Programmable 48 zone back light compensation mode for difficult
of 60, 30, 15, 8. 4, 3, 2, and 1 per second. Alum. housing, dual 1/4x20 mig. Specs: 1/3"
High performance lens, 4mm, [1.3.::“9:;::.
with 4ns per division a 100 fold
base, 2mV/Div, vertical sensitivity
four channels. On-screen
[New..$12K Now SALE, TEK 2467........51995.
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Reader Feedback

Dear Nuts & Volts:

| am 75 years old and for
almost 50 years my interest and
my passion has been regenera-
tive radios. | hope we never lose
this link to our electronic past.

| have built hundreds of
these little “signal grabbers” and
most are my own designs. |
would like the opportunity to
share some of these circuit
designs to those with similar
interests. | am not interested in
profit and would just like to
share my ideas with others.
Almost all of my circuits are in
the aircraft frequencies of the
general aviation band, as well as
the military band. These are the
super regen types (too lazy to
wind tickler coils even if they
would work at these frequen-
cies).

Do you think electronic
hobbyists are still interested in
building simple electronic proj-
ects that can be completed in a
few hours, have the joy of seeing
them work or be dismayed at
having to start over? Even when
the projects are unsuccessful,
they are a learning experience
and patience and perseverance
will help you find and correct
the error.

W.T. (Bill) Stratton
1211 New Hope Rd.
Columbus, MS 39702

Dear Nuts & Volts:

I've read through the article
from T] Byers on his Versatile AC
Power Supply,and have a couple of
questions:

1) He briefly mentions some
surge absorbers used (PCI, -2 and
-3) and they are included in the
parts list, but without part num-

bers or a source. How should these
be spec'd and where can we pro-
cure them?

2) In the schematic, F2 is shown
as fusing the neutral side of the AC
mains. | thought that this was not
good practice, since, with both Fl
and F2 fuses being the same value
and effectively in series, it becomes
a 'crap shoot' as to which one will
go first in the event of a fault. This
can still leave a 'hot' chassis for an
unsuspecting experimenter in spite
of a blown fuse, if the neutral fuse
goes first. It would be better, | think,

to leave out F2 and just have Fl. If

I'm all wet here, please set me
straight. Thanks. Thought I'd men-
tion these items.

Dan P via internet

Dear Nuts & Volts:

In the last issue of your maga-
zine, T Byers published a schematic
for a battery maintenance charger
at the request of another sub-
scriber.

| built same but cannot not get
the first stage (mulitvibrator) to
oscillate. Manually triggered, the
second stage works fine. Is the
schematic correct 22?2, or am | miss-
ing something?

Anonymous

The first stage (multivibrator) is
voltage triggered. Measure the voltage
on pin 2 of the first stage while moni-
toring the output. When the voltage on
pin 2 goes below 2 volts, the multivibra-
tor oscillates at about 100 Hz. When
the input voltage exceeds 2 volts, the
oscillator stops. The output from this
stage is used to trigger the second
(timer) stage. If you are trying to moni-
tor a voltage other than |3 volts, you
will need to adjust the value of the 5.6k
resistor up or down, accordingly. —T]

DMOS
&
JFETS
&
MOSFETS
&

TRANSISTORS
@

LINEARSYSTEMS

Second Source Replacrments
for Interfet, Motorola
National, Siliconix
+ Custom Screening
+ Die, SMT, Thru-Hole

Full Service U.S, Manufacturer
of SpecialtyLinear Products

4042 Clipper Court
Fremont, CA94538

(TEL)510-490-9160
(FAX)510-353-0261

JFETS@LINEARSYSTEMS.COM

WWW.LINEARSYSTEMS.COM

Circle #77 on the Reader Service Card.

SolderingDesoldering.Com

Your SUD Rewark Speciatist
800-394-1984

Packs & Charger for YAESU FT-50R / 40R / 10R:
FNB-40xh sumnive 7.2v 650mah $41.95

A=) WINTER SPECIALS! ([T

For ICOM IC-2SAT / W2A / 3SAT / 45AT etc:
BP-83 pack 7.2v_ 600mAh_$23.95

FNB-4T7 xh jress 7.2v 1800mAh $49.95 For ICOM 02AT efc & Radio Shack HTx-202 /404
FNB-41xh jswhumy  9.6v 1000mAh  $49.95 BP-8h pack 8.4v 1400mAh $32.95

For YAESU FT-51R/41R/ 11R:

_FNB-38 pack {5w) 9.6v_ 700mAh $39.95
For YAESU FT-530/416 /816 / 76/ 26:

FNB-26 pack (it 7.2v 1500mah $32.95
FNB-275S 5w tatay 12.0v_1000mAh $45.95
For YAESU FT-411/470/73/33/23:

FNB-11 pack (5w) 12.0v  600mAh $24.95
FBA-10 6-Cell AA case $14.95
Packs for ALINCO DJ-580 / 582 / 180 radios:
EBP-20ns pack 7.2v 1500mAh $29.35
EBP-22nh pk (5w)  12.0v  1000mAh $36.95
EDH-11 6-Cell AA case $14.95
ForICOM JC-Z1A/ T22-42A / W31- 324/ T7A
BP-180xh px rames 7.2v 1000mAh $39.95
__&P-J_?a pack (5w) 9.6v  700mAh $49.95
For ICOM IC-W21A / 2GXAT / V21AT Binck or Gray)
BP-1325 jsw sy 12.0v_1500mAh $49.95

BP-2025 pack irx-202) 7.2v_1400mAh §29.95
For KENWOOD TH-79A / 42A /22A;

PB-32xh pack trane) 6.0v 1000mAh $29.95
PB-34xh pack swrareyy 9.6v1000mAh  $39.95
For KENWQOD TH-78/48/28/27:

PB-13 (original size!) 7.2v___700mAh $26.95
For KENWOOD TH-77, 75, 55, 46, 45, 26, 25

PB-6X (e wichgpughy 7.2y 1200mAh_$34.95

Mail, phone, & Fax orders welcome! Pay with

Mastercard / VISA / DISCOVER / American Express

Call 608-831-3443 / Fax 608-831-1082
Mr. NiCd - E. H. Yost & Company
2211-D Parview Road, Middleton, WI 53562

CALLOR WRITE FOR OUR FREE CATALOG!

Ceilular I Laptop / Videocam / Commercial & Aviation packs ool
E-mail: ehyos!@midplains.net

NEW INTEGRATED
STEREO TUBE AMP
KIT $139.95*

ALL TUBE DESIGN RIVALS SOUND
OF $1000 HIGH END AMPLIFIERS

Power Output: 8 Watts per channel
Frequency Response: 20 TO 20,000 Hz
Distortion: Less than 1% at 1 Watt
Input Impedance: 100K Ohms
Output Impedance: 8 Ohms
Minimum Input: 0.5 V for full output

Uses type 11MS8 tubes included in kit
with circuit board, base board and all
parts, including transformers, power
cord, etc. and easy to follow assembly
instructions.

*Assembled and tested $169.95.

Add $10 for shipping and handling.
Order K-012M from:

S-5 ELECTRONICS
1625 TWIN ACRES
CHANDLER, AZ 85249

Phone: 480-895-2521, Fax: 480-895-4164

Circle #76 on the Reader Service Card. 13



OSCILLOSCOPES & ACCESSORIES

OSCILLOSCOPES
TEKTRONIX 2430-0pt.05,11100 MS/s Dual Channel Oscilloscope,
TV trig., GPIB ., 8 R S oy S Wbl o G
PROBES
TEKTRONIX 1101 Accessory Power Supply,
BOF BET Probies iy i i v s s s s o sl ks 42 s
TEKTRONIX AG902B Voltage Isolator, DC-20 MHz,
20 MV-500 V/GIVISION ..covvvreerrrermsenrsresessmsssssasssssssmssrsssssseesssssseres
TEKTRONIX P6201 900 MHz 1X/ 10X/ 100X FET Probe .
TEKTRONIX P6202 500 MHz 10X FET Probe ..

WAVEFORM GENERATORS

FUNCTION GENERATORS

.. $1000.00

HP 3310A 5 MHz Function Generator ... 9200.00
HP 3312A 13 MHz Function Generator $500.00
HP 3325A-001 21 MHz Synthesizer/Function Generator,

[ 6 (B D T G R R s e ey e e P e o R $1100.00
HP 3325A-002 21 MHz Synthesizer/Function Generator,

high voltage .. .. $1200.00
HP 3325B-002 Synthes|zer.n’ Furu::tlon Generator 1 qu-21 MHZ

IR o i e b A RS R £ A S $4000.00
TEKTRONIX AWGS5102 Arb. Waveform Gen., 20 MS/s, 12 bits,

50 ppm synthesis <1MHz ....... $650.00
TEKTRONIX AWGS5102-opt.2 Arbitrary Waveform Generator,

dual channel option .. $800.00

TEKTRONIX DDS01 Digital Delay & Burst Gen., for function & pulse gen's
$200.00

TEKTRONIX FG5010 Programmable 20 MHz Function Generator, TM5000
series  $600.00

TEKTRONIX FG502 11 MHz Function Generator, TM500 series ...... $275.00
TEKTRONIX FG503 3 MHz Function Generator, TM500 series ........ $250.00
TEKTRONIX RG501 Ramp Generator, TM500 series .........c.ooeeeeee, $175.00
WAVETEK 288 20 MHz Synthesized Function Generator, GPIB ....... $650.00
PULSE GENERATORS
BERKELEY NUC. 7085B Digital Delay Gen., 0-100 mS,

1 nS res.,5 Hz-5 MHz $400.00

HP 214B 10 MHz Pulse Generator, up to 50V/ 50 Ohms ............... $1200.00
HP 214B-001 10 MHz Pulse Generator, pulse counting option $1400.00

HP B0OO7B 100 MHz Pulse Generator ... .. $450.00
HP 8012B 50 MHz Pulse Generator, vanable 1ransmcn I|me .. $600.00
HP 8013A 50 MHz Dual Qutput Pulse Generator ... .. $500.00
HP 8013B 50 MHz Dual Output Pulse Generator .. $600.00
HP 8112A 50 MHz Pulse Generator, HPIB $3000.00

HP 8116A-001 50 MHz Pulse/Function Generator,

burst & 10g SWEEP OPHON ......oveeerccre e e e $3500.00
TEKTRONIX PG502 250 MHz Pulse Generator, TM500 series .. $500.00
TEKTRONIX PG508 50 MHz Pulse Generator, TM500 series . $350.00

Vv GE & CURRE

VOLTMETERS

FLUKE 845AR High Impedance Voltmeter ( Null Detector. .. $350.00
HP 3456A 6-1/2 digit Voltmeter, HPIB ... .. $450.00
HP 3457A 7-1/2 digit Voltmeter, HPIB . $1000.00

HP 3478A 5-1/2 digit Multimeter, HPIB ..
KEITHLEY 181 6-1/2 digit Nanovoltmeter, 10 nV sensitivity,

GPIB . = .. $675.00
TEKTHON!K DM5010 4 112 dsgn Mult:meler TMSUOU senes $300.00
TEKTRONIX DM501A 4-1/2 digit Multimeter, TM500 series . .. $225.00
CALIBRATION
FLUKE 510A AC Reference Standard, 10 VAMS, 0-10 mA .............. $450.00
FLUKE 5220A Transconductance Amplifier, DC-5 kHz,

0-20A.. PR s s s R s D000
VOLTAGE SOURCES
HP 6114A Precision Power Supply, 0-20V 2 A/ 0-40V 1 A .. $650.00
HP 6115A Precision Power Supply, 0-50 V 0.8A/ 0-100 V 0.4A .. $650.00
TEKTRONIX PS5004 Precision Power Supply, 0-20 V 0-300 mA,

1mV res. $950.00
CURHENT ME TERS & SOURCES
HP 4140B DCV Source / Picoammeter, HPIB .... $3500.00
HP 6177C DC Current Source, to 50 V, 500 mA .. .. $500.00
HP 6181C DC Current Source, to 100V, 250 mA ... .. $500.00
KEITHLEY 225 Current Source, 0.1 uA-100 mA,

10-100 V compliance .. ... $450.00
TEKTRONIX P6022 AC Current Proba 935 Hz 120 MHz

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

I TCIIERE s o i s s $500.00

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

2-2000 pF f.5. 3 digits .........covmnrenns $800.00
BOONTON 72C 1 MHz Capacitance Meter,

OO P LR BRI s overnsninsprsnipiossmantpsssssmomronssnmamtespsaymansamynpms $800.00

WE BUY AND SELL

Inquiries 307-635-2269

Orders

$1000.00
... $950.00
. $3250.00

GENERAL RADIO 1658 RLC Digibridge, 120 Hz / 1 kHz ................
HP 4262A 3-1/2 digit LCR Meter, 120 Hz/ 1 kHz/ 10 kHz ...

HP 4274A 5-1/2 digit LCR Meter, 100 Hz-100 kHz, HPIB ...
STANDARDS
E.S.|. SR-1 Standard Resistor, various VaIUBS ...........cccesmemmisesinens $125.00
E.S.l. SR1010 Resistance Transfer Standards,

1 Ohm-100 Kistep .. rensessemseneress $500,00
GENERAL RADIO 141]8 -series Standard Alr Capac:lurs

GR900 connector, 0.1% acc .. o .. $275.00
GEMNERAL RADIO 1409-series Standard Capacuors

0.001-1.0 uF values available .. $150.00
GENERAL RADIO 1433-J 4-Decade Re&‘.lsmr 0-11.11 Kilohms,

1 I EREEE 3canit o R e RS s S A S I S E NS $150.00
GENERAL RADIO 1433-K 4-Decade Resistor, 0-1.11 Kilohms,

0.1 Ohm steps .. $150.00
GENERAL RADIO 1433 F' 5 Decade HeS|5|or 0 1 11 1 1 Megohms

10 Ohm steps ... T i 1)
HP 4440B Decade Capacitor, 4 pF 1 2 uF $750.00
HI & LO RESISTANCE
HP 4329A High Resistance Meter,

500 Kilohms-2x 10e16 Ohms .. $875.00
T.D.R.
TEKTRONIX 1503B-03,04 TDR, 0-50,000 feet;

chart rec. & battery options ... ... $2500.00

POWER SUPPLIES

SINGLE OUTPUT
HP 6002A-001 0-50 V / 0-10 A/ 200 Watts max. Supply, HPIB ........ $650.00
HP 60114 0-20 V/ 0-120 A/ 1000 Watts max., CV/CC Supply ......... $1800.00

HP B028A 0-60 V/ 0-10 A/ 200 Watts max. Autoranging Supply ...... $1000.00
HP 6033A 0-20 V/ 0-30 A/ 200 Watts max. Supply, HPIB . . $1200.00
HP 6038A 0-60 V/ 0-10 A/ 200 Watts max Supply, HPIB . §1200.00
HP 6203B 0-7,5 V 0-3 A CV/CC Power Supply .......co.. ... 3175.00
HP 6205C Dual Power Supply, 0-40 V 300 mA/ 0-20 V 600 mA ........ $300,00
HP 62078 0-160 V 0-200 mA CV/CC Power Supply ............. .. $200.00
HP 62638 0-20 V 0-10 A CV/CC Power Supply ....ccoovcvmennnes $375.00

HP 62668 0-40V 0-5 A CV/CC Power Supply ... ... $375.00
HP 62678 0-40 V 0-10 A CV/CC Power Supply .. ... $550.00
HP 6271B 0-60V 0-3 A CV/CC Power Supply .... ... $375.00
HP 62748 0-60 V 0-15 A CV/CC Power Supply ..... ... $650.00
HP 6384A 4.0-5.5 V at 8 A CV/CL Power Supply ... ... $125.00
HP 64438 0-120 V 0-2.5 A CV/CC Power Supply ... $375.00

... $650.00

HP 6525A 0-4000 V 0-50 mA CV/CC Power Supply

HP 65524 0-20 V 0-25 A CV/CC Power Supply ... $1000.00
HP 6643A 0-35 V 0-6 A CV/CC Power Supply, HPIB . $1200.00
HP 6651A 0-8 V 0-50 A CV/CC Power Supply, HPIB ... ... $1500.00

I . $1875.00
... $300.00

HP 6652A 0-20 V 0-25 A CV/CC Fower 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 .. .. $600.00
SORENSON SRL 20-12 0-20 V 0-12 A CV/CC Power Supply ......... $350.00
SORENSON SRL 60-8 0-60 V 0-8 A CVW/cc Power Supply ......c........ $450.00
MULTIPLE OUTPUT

HP 62288 Dual Power Supply, 0-50 V 0-1 A, CV/CC
HP 62368 Triple Output Supply, +/-20V 0.5A & 0-6V 25 A
HP 62378 Triple Output Supply, +/-20V0.5A&0-18V 1A ...

... $375.00
... $375.00
... $375.00

HP 6253A Dual Power Supply. 0-20V 0-3 A, CV/CC ....... ... $375.00
HP 6255A Dual Power Supply, 0-40 V 0-1.5 A, CV/CC $375.00
TEKTRONIX PS503A Dual Power Supply, TM500 series . .. $200.00

MISCELLANEOUS
ACME PS2L-500 Programmable Load,

0-75 VI 0-75 A/ 500 WS MAX. 1ocvrrieroimsrninrmmsisisssssssssessessaasssassase $300.00
ACME P52L-500 Programmable Load,

D-75V /1 0-75 A/ 500 WS MAX .vevvuvasirivmsssssrionsisnssrssisssssisssssrnes $350.00
HP 6827A Bipolar Power Supply / Amplifier, +/-100 V +/-500 mA ..... $900.00
KEPCO BOP 50-2M Bipolar Amplifier/ Power Supply, to 50V, 2 A ... $400.00
TRANSISTOR DEV DAL-50-15-100 Programmable Load,

0-50V, 0-15 A, 100 WEHS MBX. ccovve e srerrremmissisasasspsmsassissassissssss $200.00

TIME & FREQUENCY
UNIVERSAL COUNTERS
HP 5314A 100 MHz/ 100 nS Universal Counter ... ... $175.00

... $350.00
... $450.00
... $375.00
... $450.00

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 PMB672/ 411 120 MHz/ 100 nS Universal Counter,

1 GHz C-channel .. ... $300.00
TEKTRONIX DC5004 100 MHz/ 100 nS Counter/ Timer,

TM5000 series .. SR (1 1 X1 1]
TEKTRONIX DCSOOQ 135 MHz.f 10 nS Cmmtanr Tlrnel

TMBO00 BEIIES 1.ttt siess ettt em et sasa st e nast e $350.00
TEKTRONIX DC503A 125 MHz/ 100 nS Universal Counter,

TIMBDO BBTIES . i sriviiisssamsimrasres S s eSS TN sSSP TS PRI ST i $250.00
TEKTRONIX DC509 135 MHz/ 10 nS Universal Counter,

TMS500 series . ... $275.00
FREQUENCY COUNTERS
EIP 548A-06 26.5 GHz Frequency Counter &

mixers for 26-60 GHz $3950.00

EIP 578-02,05 26.5 GHz Source Locking Counter,

e Fax 307-635-2291

800-538-1493
2701 Westland Court, Unit B, Cheyenne, Wyoming 82001

$2750.00
.. $900.00

GPIB& power meter ;
HP 5342A 18 GHz Frequency Counter .....
HP 5343A-001 26.5 GHz Frequency Counter,

CHEOE VTR0 51555 i s ol T T T VTR R THETS $2500.00

HP 5345A/55A/56B 26.5 GHz CW/ Pulse Frequency Counter ........ $3500.00
HP 5352B-010 40 GHz Freguency Counter,
OCX0 reference option ... . $7500.00

... $450.00

HP 5384A 225 MHz Frequ&ncy Ccun!sr HPIB
XL MICROWAVE 3401 40 GHz Source Lockmg

Frequency Counter, GPIB .. ... $5500.00
STANDARDS
HP 1058 Quartz Oscillator, 0.1/ 1.0/ 5.0 MHz, battery pwr. ............ $1100.00

AUDIO & BASEBAN

SPECTRUM ANALYSIS
HP 3586C Selective Level Meter, 50 Hz-32.5 MHz,
50& 75 Ohms .

DISTORTION A NA LYZERS
HP 8903A Audio Analyzer, 20 Hz-100 kHz, HPIB
HP 8903B-001,010,053 Audio Analyzer,

20 Hz-100 kHz, HPIB
HP 8903E Audio Analyzer, 20 Hz-100 kHz, HPIB

RMS VOLTMETERS \ s 3
FLUKE 8922A True RMS Voltmeter, 180 uV-700V,
2Hz-11 MHz ........ 4

OSCILLATORS

TEKTRONIX SG502 Sine/ Square Osc., 5 Hz-500 kHz,
70 dB step atten., TM500

TEKTRONIX SG505-0pt.2 Oscillator, 10 Hz-100 kHz;
IM test & 50/150/600 Ohms

WAVETEK 98 1 MHz Synthesized Power Oscillator, GPIB ................

MISCELLANEOUS
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 Pass / Low Pass Filter,

20 Hz-2 MHz .............
KROHN-HITE 3202 Dual HP/LP/BP/BR Filter,

P 2 ML ot e e i et el $450.00
ROCKLAND 852 Dual Highpass/ Lowpass Filter,

0.1 Hz-111 kHz
TEK AMS02 1 MHz Differential Amplifier. TM500 series

RF & MICROWAVE

SPECTRUM ANALYZERS

HP 11517A/19A/20A Mixer Set, 18-40 GHz,
for HP 8555A / 8569A ........ccoovev.

HP 11970A WR28 Harmonic Mixer, 26.5-40 GHz

HP 11970K WR42 Harmonic Mixer, 18.0-26.5 GHz ...

HP 11970Q WR22 Harmaonic Mixer, 33-50 GHz ...

HP 11970U WR19 Harmonic Mixer, 40-60 GHz .....

HP 11971A WR28 Harmonic Mixer, 26.5-40 GHz, for 85698 ............ $800.00
HP 11971K WR42 Harmonic Mixer, 18.0-26.5 GHz, for 85698 ......... $800.00
HP 8562A Spectrum Analyzer, 1 kHz-22 GHz,

100 HZ MINA08. BW s inisauniinainsmminiimiassin $16000.00

HP 85640A Tracking Generator, 300 kHz-2.9 GHz,

for HP 8560 SBries ... $4000.00
HP 8565A-100 Spectrum Analyzer, 10 MHz-22 GHz,

100 Hz min. 188 BW . ...oiinamssiiis s $3000.00
HP 85698 Spectrum Analyzer, 10 MHz-22 GHz,

100 Hz min.res. Bw . $4500.00
TEKTRONIX WM782V WR15 Harmonic Mixer, 50-75 GHz ............. $1500.00

NETWORK ANALYZERS
HP 11650A Network Analyzer Accessory Kit
HP 11650A Network Analyzer Accessory Kit, APCT ...
HP 116658 Modulator, 0.15-18.0 GHz, for HP 8755/6/7 ..
HP 11665B Modulator, 0.15-18 GHz, for HP 8755/6/7 ..
HP 35778 Network Analyzer, 5 Hz-200 MHz
HP 4191A RF Impedance Analyzer, 1-1000 MHz,

1 miliohm-100 KBORMS ..o s sssssisss $3750.00
HP 4193A Vector Impedance Meter, 400 kHz-110 MHz,

10 Ohms-100 K
HP 85028 75 Ohm Transmission/ Reflection Test Unit,

OS-NB00 MHEEZ -ocipiiceiniztinnimanm i e s iedid idanscbassanrins $675.00
HP 850448 75 Ohm Transmission/ Reflection Test Unit,

300 kHZ-2 GHz ......icvcnnianiinnmminniianine
HP 85054A Type N Calibration Kit, for HP 8510 series .............c...... $1800.00
HP 8717B-001 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,

O I s TS e R A T P T T D S r R $1250.00
FLUKE 6060B-130,830 Signal Generator, 0.1-1050 MHz,

0 HEme, RPN i s i $1600.00
GIGATRONICS 1018 Signal/Sweep Gen., 0.05-18 GHz,

1 kHzres., +8 dBM ......conciinninisiinsiniisens $5000.00
GIGATRONICS 600/ 6-12 Synthesized Source, 6-12 GHz,

1 MHZ res., GPIB. ..covimimiiscisssrerrass $1500.00
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GIGATRONICS 8000/ 8-16 Synthesized Source, 8-16 GHz,
I R BRI o e e i e e e iabas $2250.00
GIGATRONICS 6061A-830 Signal Generator, 0.1-1050 MHz,
10 Hz res., AM, FM, GPIB
GIGATRONICS 200/2-8 Signal/ Sweep Generator, 2-8 GHz,
1 MHz res., GPIB
HP 11707A Test Plug-in, for HP B660 series .,
HP 11720A Pulse Modulator, 2-18 GHz, 80 dB on/off ratio
HP 8642M Signal Generator, 0.1-2100 MHz, 1 Hz res.,
HPIB .
HP 8656B- 001 Slgnal Genera'lor 0 T 990 MHz 10 Hz res.,

... $1900.00

HFIB, OCXO .. ... $2750.00
HP 8657A Signal Generato: 0 1 104D MHz 10 Hz res.,

AM, FM, HPIB ... o v $S000,00
HP BSEDC.'SDGNBESB S|gnal Generator 1 2600 MHZ

10r2 Hz res., AM, FM .. ... $3250.00
HP 8660D/86603A-002 S|gnal Genera'lo: 1 260'0 MHz

1 or 2 Hz res., phase modulation . i S——. 1]
HP B8672A Signal Generator, 2-18 GHz 1 ‘.3 kHz res

AM, FM, +3 dBm .. ... $4500.00

HP 8672A-008 Signal Generator 2 18 GHz 1 3 kHz res.,

BN, B 8B scson s oo amm s i $5000.00
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.,

... $8500.00

AM, FM, +8 dBm .. ... $9500.00
HP 86838 Signal Genaralor 2 3-6 5 GHz cawly tunecl

AM/ WBFM/ Pulse .. .. $2250.00
HP 8683D Signal Generalor 2 3 13 0 GHz ca\rrl‘_.r tuned

AN WEBFM PUIBR ...ooniiniissninsmmisinmssississsisissmisssinsssmiisasise $3750.00
HP 8684B Signal Generator, 5.4-12.5 GHz, cavity tuned,

AN WBFM/ PUISE .....ocoveciissininssimmssesmmisssssmssssmssmasios $2250.00

HP 8684D Signal Generator, 5.4-18.0 GHz, cavity tuned,
ANV WBFM PUIBE .....oovivimimsimissiinssemssirsisssssassrsssssass i issnsivossins $3750.00
MARCONI 2019 Signal Generator, 80 kHz-1040 MHz,

10 or 20 Hz res $850.00
WAVETEK 952 Signal Generator, 1-4 GHz, +10 dBm,

AM, FM §750.00
WAVETEK 955 Signal Generator, 7.5-12.4 GHz, +7 dBm,

AN P s s s e e A ... $750.00
WAVETEK 957 Signal Generator, 12-18 GHz, +7 dBm,

P B R R R i $750.00
SWEEP GENERATORS
HP 83508/ 83522A Sweep Oscillator; 10-2400 MHz,

+13 dBm levelled ....... ... $3750.00
HP 8350B/ 83525A Sweep Oscillator, 10 MHz-8.4 GHz,

13 UBm bovalbad. ool m e s e $5000.00
HP 8350B/ 83540A-002 Sweep Oscillator, 2.0-8.4 GHz,

70 dB step atten. $3250.00
HP 83508/ B3545A-002 Sweep Oscillator, 5.9-12.4 GHz,

70 dB step atten. $3750.00

HP 83508/ B3570A Sweep Oscillator, 18.0-26.5 GHz,
+10 dBm levelled ...
HP 83508/ 83592A Sweep Generator, 10 MHz-20 GHz,

... $7000.00

+10 dBm levelled $9000.00
HP 8350B/83570A-H22 Sweep Oscillator, 17-24 GHz,

+10 dBm levelled $5000.00
HP 8620C Sweep Oscillator Frame ... $500.00
HP 862228-002 RF Plug-in, 10-2400 MHz, +13 dﬁm

70 dB step atten. ............ $1250.00
HP 86222B-E69/8620C Sweep Osc. & frame, 0.01-2 GHz &

2-4 GHz bands ..........ccooorneucenas $1200.00

HP 862408 RF Plug-in, 2.0-8.4 GHz, +13 dBm levelled ...
HP 86241A RF Plug-in, 3.2-6.5 GHz, +8 dBm levelled ...
HP 86245A RF Plug-in, 5.9-12.4 GHz, +16 dBm unlevelled ..
HP 86251A RF Plug-in, 7.5-18.6 GHz, +10 dBm levelled ......
HP 86260A RF Plug-in, 12-18 GHz, +10 dBm unlevelled
HP 86260A-H04 RF Plug-in, 10-15 GHz, +10 dBm unlevelled ..
HP 86290B RF Plug-in, 2.0-18.6 GHz, +10 dBm levelled ...
HP 86290C RF Plug-in, 2.0-18.6 GHz, +13 dBm levelled ...
WAVETEK 2001 Sweep Generator, 1-1400 MHz,

+10 dBm, 70 dB atten. $750.00
WAVETEK 2002B Sweep Generator, 1-2500 MHz,

ATBUABMN, BPIB ....ocouiismvcssinssisisissssiseissssasinsasisasssssmsssassssssnanss $1750.00
WILTRON 6647M Sweep Generator, 10 MHz-20 GHz,

+10 dBm, GPIB $4500.00
WILTRON 6717B-20 Synthesizer/ Sweeper, 10 MHz-8.4 GHz,

+13 dBm,GPIB $6000.00
POWER METERS
BOONTON 42B/ 41-4E Analog Power Meter,

with 1 MHz-18 GHz sensor $400.00
HP 435B/8481A Power Meter, -30 to +20 dBm,

10 MHz-18 GHz $900.00
HP 436A-022/ 8481A Power Meter, -30 to +20 dBm,

10 MHz-18 GHz, HPIB $1200.00
HP 436A-022/ 8482A Power Meter, -30 to +20 dBm,

100 kHz-4.2 GHz, HPIB $1200.00
HP 436A-022/ 84B4A Power Meter, -70 to -20 dBm,

10 MHz-18 GHz, HPIB $1200.00
HP 436A-022/ 8485A Power Meter, -30 to +20 dBm,

50 MHz-26.5 GHz, HPIB . $1500.00
HP 436A-022/ 84850 Power Meter, -70 to -20 dBm,

50 MHz-26.5 GHz, HPIB $1700.00
HP 438A Dual Channel Power Meter $3000.00
HP 8477A Power Meter Calibtator,

for HP 432 series $400.00
HP B487D High Sensitivity Sensor, -70 to -20 dBm,

50 MHz-50 GHz, 2.4mm $1850.00
HP 8900D/84811A Peak Power Meter, 0.1-18 GHz,

0-20 dBm peak $2500.00

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

RSB e s e e S e e $1500.00
HP RB486A Power Sensor, 26.5-40 GHz, -30 to +20 dBm,

for 435/6/7/8 . $1500.00
RF MILLIVOLTMETERS

BOONTON 92C RF Millivoltmeter, 3 mV-3V is,,

10kHz-1.2GHz .. SR 1 X1 1]
RACAL-DANA 9303 HF Mxlhmnmatel v?U In +20 clBrn

10 kHz-2 GHz, GPIB $750.00
AMPLIFIERS, MISCELLANEOUS
AMPLIFIER RESEARCH 4W1000 Amplifier,

40 dB gain, 4 Watts, 1-1000 MHz ... $950.00
BOONTON 82AD Modulation Meter, AM/ FM,

10-1200 MHzZ ... $500.00

C.PI.VZCE961K1 TWT Amplifier, 35 dB gain,
4-8 GHz, 20 WaHS ..ot sssss s
ENI 2100L Amplifier, 50 dB gain, 10 kHz-12 MHz,
100 Watts ..
ENI 525LA Ampllfter. 50 dE! gam. ! 500 MHz 25 Wans
HP 11713A Switch / Attenuator Driver, HPIB

HP 11729B-003 Carrier Noise Test Set, 5 MHz-3.2 GHz ................. 51900 00
HP 3730B/3738B Downconverter, 5.9-8.9 GHz &

8.7-11.7 GHz .. $1200.00
HP 415E SWR Meter .. .. $200.00
HP 8347A RF Amplme: 25 EIB gam 100 kHz 3 GHz‘

F2DABM, HPIB . iocvnmisic osasinsansssiasstisnsisa sova e imasis sinas s asiasiinnre $2750.00
HP 8403A-002 Pulse Modulator, 0.8-2.4 GHz,

80 dB dynamic MANGE ......c.cccccrrrmimessssrmsmessssssrnessssssnnessssesnsessssenns $450.00
HP 8406A Comb Generator, 1/ 10/ 100 MHz increments,

to 5GHz .. $500.00
HP 8447A-001 Dual Amplifier, 20 dB, 0.1-400 MHz,

+6 dBm Po, NF <7 dB $650.00

HP 8447E 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 25 dB $900.00
HP 8901A Modulation Analyzer, 150 kHz-1300 MHz,

HPIB $1350.00
HP 8901B-001 Modulation Analyzer, 150 kHz-1300 MHz,

HPIB $1900.00
HUGHES 8010H13F000 TWT Amplifier, >30 dB gain,

F B CHZ: 10 WERE i aminirm m mia s Fnm dessae $2500.00
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 gam

50 Watts, metered, 28 V $200.00
ROHDE&SCHWARZ ESH2 Test Receiver,

9 kHz-30 MHz $3250.00

COAXIAL & WAVEGUID

AEROWAVE 28-3000/10 WR28 Directional Coupler,
10 dB, 26.5-40 GHz .........
AMERICAN NUC. AM-432 Cavity Backed Spiral Antenna
LHC, 2-18 GHz, TNC{f) "NEW*
AVANTEK AMT-400X2 WR28 Active Doubler,
+10dBmin & out ...
BIRD 8201 500 Watt Oil Dielectric Load, DC-2.5 GHz.....
FXR/MICROLAB SL-03N Stub Stretcher, 0.3-6.0 GHz,

100 Watts max., N(m/) $75.00
GENERAL RADIO 874-LTL Constant Impedance Trombone Line,
0-44 cm, DC-2 GHz .. $400.00

HP 11590A-001 Bias Network, 1.0-18.0 GHz, APC7 .......coovcinciinnnne $450.00
HP 11691D Directional Coupler, 22 dB, 2-18 GHz,

N connectors $450.00
HP 116920 Dual Directional Coupler, 22 dB, 2-18 GHz .................... $800.00
HP 33327L-006 Prog. Step Attenuator, 0-70 dB,

DC-40 GHz, 2.9mm $1000.00

HP 778D-011 Dual Dir. Coupler, 20 dB, 0.1-2.0 GHz,

APCT ...
HP 87300C-020 Directional Coupler, 20 dB,

1.0-26.5 GHz, 3.5mm $475.00
HP K422A WR42 Flat Broadband Detector,

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

18.0-26.5 GHz $450.00

HP K752C WR42 Directional Coupler, 10 dB,
18.0-26.5 GHz
HP K752D WR42 Directional Coupler, 20 dB,
18.0-26.5 GHz
HP KB70A WR42 Slide Screw Tuner, 18.0-26.5 GHz ..
HP K914B WR42 Moving Load, 18.0-26.5 GHz
HP Q752D WR22 Directional Coupler, 20 dB,
33-50 GHz
HP R422A WR28 Crystal Detector, 26.5-40 GHZ ...........covvrmvennrnens
HP R752A WR28 Directional Coupler, 3 dB,
26.5-40 GHz
HP R752D WR28 Directional Coupler, 20 dB,
26.5-40 GHz
HP R914B WR28 Moving Load, 26.5-40 GHz ...
HP V365A WR15 Isolator, 25 dB, 50-75 GHz ...
HP V7520 WR15 Directional Coupler, 20 dB, 50-75 GHz .
HP X870A WRS0 Slide Screw Tuner
HUGHES 45322H-1110/1120 WR22 Directional Couplers,
10 or 20 dB, 33-50 GHz
HUGHES 45712H-1000 WR22 Frequency Meter, 33-50 GHz ..
HUGHES 45714H-1000 WR15 Frequency Meter, 50-75 GHz ..
HUGHES 45721H-2000 WR28 Direct Reading Attenuator,
0-50 dB, 26.5-40 G
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HUGHES 45722H-1000 WR22 Direct Reading Attenuator,

0-50 dB, 33-50 GHz .. vereenns $1000.00
HUGHES 45724H-1000 WR1 5 Dllecl Readmg Al‘tenua!or
0-50 dB, 50-75 GHz ......... $1000.00

HUGHES 45732H-1200 WR22 Level Set Attenuator,
0-25dB, 33-50 GHZ ..o s s ssssssssssmassssssssssssases $250.00
HUGHES 45752H-1000 WR22 Direct Reading Phase Shifter,

0-360, 33-50 GHz .. $1400.00

HUGHES 45772H-1 100 WH22 Thsrm|slr,-r Maunt
2010 410 dBm, 33-50 GHZ ......coceirvnmssnrsssmsasmssnsssssssssssssnsssnssssssas $400.00

HUGHES 47316H-1111 WR10 Tunable Detector,

o110 02, POS POIERIY. ..o o cyasemssmasmosscmsarmppusyassepsessasssrasirse $600.00
HUGHES 47741H-2310 WR28 Phase Locked Gunn Osc.,

32 GHz, +18 dBm .. ... $2000.00
HUGHES 47742H-12 10 WF|22 Fhase Locked Gunn Osc

B2 GHEZ, 11D BN L isisivisscsmmmismnssi sy i e s s pnsa $2750.00
KRYTAR 201020010 Directional Detector, 1-20 GHz,

TR T Tl R I S B e PR $200.00
KRYTAR 26165 Directional Detector, 1.7- 26 5 GHz,

IRV BIMIC o st P Sy s TS SRS PR ST $200.00
M/A-COM 3-18-300/10 WR 19 Directional Coupler,

10 dB, 40-60 GHz $450.00

NARDA 3000-series Octave Band Directional Couplers,

N connectors
NARDA 3020A Bi-Directional Coupler, 50-1000 MHz .....
NARDA 3022 Bi-Directional Coupler, 20 dB, 1-4 GHz
NARDA 3024 Bi-Directional Coupler, 20 dB, 4-8 GHz .... =
NARDA 3090 Precision High Directivity Couplers ...,
NARDA 368BNM Coaxial Hih Power Load, 500 Watts,

ZANE CUHE INIIY s s i s s o S oA S S BV R PS4 $500.00
NARDA 3752 Coaxial Phase Shifter, 0-180 deg./GHz,

1-5 GHz .. v 9900,00
NARDA 3?538 Coaxial Phase Shnrter 0 55 dag fGHz

3.5-124 GHz ..

NARDA 4000-series
SMA connectors
NARDA 4247-20 Directional Coupler, 20 dB,
6.0-26.5 GHz, 3.5mm(f)
NARDA 5070-serles Precision Reflectometer Couplers
NARDA 562 DC Block, 10 MHz-12.4 GHz, 100 V max.,

M(m/f) $65.00
NARDA 765-10 10 dB Attenuator, 50 Watts, DC-5 GHz,
NARDA 791FM Variable Attenuator, 0-37 dB, 2.0-12.4 GHz .. $500.00
NARDA T92FF Variable Attenuator, 0-20 dB, 2.0-124 GHz ............. $375.00
NARDA 793FM Direct Reading Variable Attenuator,

D20:0BF-BGHZ it i i il ey bas i o Aaa s Adb ad s §225.00
NARDA 794FM Direct Reading Variable Attenuator,

(R0 IB-BEHE . L s i i e $375.00
OMNI-SPECTRA 2085-6010-00 Crystal Detector,

1-18 GHz, neq. polarity, SMA m/f $50.00

PAMTECH KYG1014 WR42 Junction Circulator,
18.0-26.5 GHZ ........ccovirnrcessinsssessssssssss s sssssss s snsss s ssasasnns $250.00
SONOMA SCI. 21A3 WR42 Circulator, 20 dB,

20.6-24.8 GHz ...
TEKTRONIX 2701 Step Attenuator, 0-79 dB, DC-1 GHz ...
TRG B510 WR22 Direct Reading Attenuator,

0-50 dB, 33-50 GHz
TRG V551 WR15 Frequency Meter, 50-75 GHZ ......cooermnnmnnrerininns
TRG W510 WR10 Direct Reading Attenuator,

0-50 dB, 75-110 GHz
TRG W551 WR10 Frequency Meter, 75-110 GHzZ ......occmvereniimnnininnns
WAVELINE 100080 WR28 Terminated Crossguide Coupler,

BB ey s st it s e b A
WEINSCHEL 150-110 Programmable Step Atten,,

DC-18 GHz, SMA .......
WEINSCHEL DS109 Double Stub Tuner, 1-13 GHz, N(m/f) ..o
WEINSCHEL DS109LL Double Stub Tuner, 0.2-2.0 GHz, N(m/f)

COMMUNICATIONS

HP 37204A-003 HPIB Extender, fiber-optic connection

. §75.00
.. §150.00

*unused” $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" $150.00

TEKTRONIX 1411R-opt.04 PAL Test Gen.,w SPG12 TSG11.TSP11,

TSG13,15,16 . $1400.00
TEKTRONIX 147A NTSC Test Signal Generator,
with noise test signal $800.00

MISCELLANEOUS

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

GPIB / RS232C $2250.00
FLUKE 2180A RTD Digital Thermometer ... $500.00
HP 59307A HPIB VHF Switch $200.00
PA.R. 5206-95.98 Two-Phase Lock-in Amp.,

2 Hz-100 kHz, GFIB $1250.00
TEKTRONIX TM5003 TM5000-series 3-slot Programmable

Power Module $450.00
TEKTRONIX TM5006 TM5000-series 6-slot Programmable

Power Module $500.00
TEKTRONIX TM503 TM500-series 3-slot

Power Module $150.00
TEKTRONIX TM504 TM500-series 4-slot

Power Module $175.00
TEKTRONIX TM506 TM500-series 6-slot

Power Module $250.00
TEKTRONIX TM515 TM500-series 5-slot

Portable Power Module $250.00
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News Bytes

Prime Services Group Opens
DSL Consumer Equipment
Sales to the Internet

rime Services Group, Inc, a

Livermore, CA-based Disabled
Veterans Enterprise has announced
the opening of its Internet store-
front, featuring proven Small Office
/Home Office and consumer DSL
hardware and accessories. The web

store will offer time-tested integrated
DSL and Ethernet routers from
Cayman Systems, Westell and Efficient
Networks DSL modems, networking
products, as well as hard-to-find
POTS splitters, and filters.

Prime Services Group — a pio-
neer in the installation of ADSL prem-
ise equipment — launched its broad-
band installation unit in 1997, also
providing training, technical support,

and product fulfillment, shipping over
40,000 installation kits a month. The
web store is a natural extension of
the brick and mortar fulfiliment busi-
ness offering consumers and busi-
nesses a convenient way to purchase
new equipment and upgrade existing
installations.

Prime Services Group also pro-
vides a wide range of installation serv-
ices ranging from structured cabling

T WYY Wy e

v/

esliEquipmentiLonnection

Corporation

Test Eguipment 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.

WE BUY TEST EQUIPMENT

CALL: 800.615.8378

REPAIR

FAK: 800.819.8378

WWW.TestEquipmentConnection.COM
s|1ecialist in Hewlett-Packard, Tektronix, and many more manufacturers.
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AMAZING.

Laser Window Bounce Listener

Powerful listening s
a window and inferc

stenm, yal simpla in operalion

hundred meters depending on laser power and optics used

You shine a laser al
| the reflected beam with our ultrasensitive
filtered optical recefver. Vibrations on the window from intermal
sounds and voices are now clearly heard. Range can be up to several
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LWB9 Plans for 3 Laser Window Bounce Systems

LWBGEK Kit of 100" visible red for Sdence Project ................

circuitry , optics and our lab method of a completed assembly
LWB90 Assembled receiver, 10 mw IR laser, collimator efc.

High performance modules require housing and simple alignment to
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and riser management to MDU/MTU
broadband and central office services.
Prime Services Group is an experi-
enced provider of broadband solu-
tions featuring Tut Systems, Telco
Systems, and GoBeam broadband
products, just to name a few.

Blockbuster and RadioShack
Complete Consumer
Electronics Pilot
Based on Results, Blockbuster
Announces Plans to Develop Home
Entertainment Electronic Offering

With the completion of a pilot
program that introduced
"RadioShack Cool Things" stores
inside 130 Blockbuster locations,
Blockbuster, Inc., has announced plans
to develop a home entertainment
electronic offering at its stores
nationwide. The decision was made
based on Blockbuster's overall work
in consumer electronics, including the
RadioShack trial, as well as the com-
pany's successful sale of other elec-
tronics offerings, including DIRECTY,
over the past |6 months.

"Through our work in consumer
electronics and specifically our trial
program with RadioShack, we were
able to gain valuable insights in a very
cost-effective manner that will enable
us to establish a profitable program
selling select consumer electronics
that complement our core business,"
said John Antioco, chairman and CEO
for Blockbuster.

According to Antioco, the
RadioShack pilot program, which con-
sisted of placing a miniaturized
RadioShack store inside Blockbuster,
included a wider breadth of product
than Blockbuster customers wanted
and required.

Based on results from this pilot
program and other tests, Blockbuster
will customize its line-up of consumer
electronics with a business model
that provides for minimal capital
investment and a more efficient use of
store space and labor than the
RadioShack in-store trial required.
Blockbuster anticipates being in a
position to introduce a selection of
consumer electronics later this year.

Blockbuster has had a history of
selling consumer electronics prior to
the RadioShack test. The company
began selling DIRECTV in 2000,and in
less than one year had become the
nation's No. 2 DIRECTYV retailer.

In addition, the company has sold
an assortment of consumer electron-
ics products, including home theater
products, DVD, and VHS combo play-
ers and mobile phones.

In February, Blockbuster and
RadioShack announced their plan to
test a RadioShack store within-a-
store concept inside Blockbuster
locations. By July, the two companies
had opened approximately 130
"RadioShack Cool Things" stores in
four pilot markets. NV



1-Signal Controllers

MSP430F449: Imagine the possibilities.

S

3 ' Features:
Pot'2 I pon3a § portss W Ultralow-power Flash MCU with
high-performance 200-kSPS ADC
— — and LCD driver on one chip

B Power consumption of <1 yA in
standby mode extends battery life

B Modern 16-bit RISC CPU enables
new applications at a fraction of
ADC12 the code size

USARTO

UART/SPI
USART1
UART/SPI

8-MHz
FLL2
Oscillator

\{
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MPY/MAC : | WSS } Timer ' W [n-system programmable Flash permits
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£ L ' upgrades and data logging to Flash

MSP430 - the choice in ultralow-power Flash MCUs

Experience the ultimate SOC solution for battery-powered measurement. A flexible clock system
switches from ultralow-power standby to high-performance signal processing in less than 6 ps.
Embedded emulation reduces design cycle time. Get your design started today with the easy-to-use
MSP-FET430P440 Flash emulation tool.

Flash Price Flash Price
Device Memory 1K Device Memory 1K
MSP430F449 60 kB $7.03 MSP430F437 32 kB $4.90
MSP430F448 48 kB $6.47 MSP430F436 24 kB $4.70
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Electronics Q&A ......

In this column, | answer questions about all aspects of
electronics, including computer hardware, software, cir-
cuits, electronic theory, troubleshooting, and anything

else of interest to the hobbyist.

Feel free to participate with your questions, as well as

comments and suggestions.

You can reach me at: TJBYERS@aol.com or by snail
mail at Nuts & Volts Magazine, 430 Princeland Ct., Corona,

CA 92879.

Point-and-Shoot Thermometers

. I've seen non-contact thermometers, but | have little knowledge
about how they work. From what [|'ve gathered, the human body
radiates energy at around 9-10 microns. How does a passive IR device
measure so accurately in such a narrow bandwidth? Would a mirror
reflect "object" readings, or indicate its own temperature under this kind
of test? What kind of sensor reads down in the "basement regions" and
differentiates the frequencies so well? How does it differ from the sensors
in FLIR systems?
Les KAYGLW
via Internet

« Let's first put these two topics into their proper perspective. FLIR

(forward looking infrared) is an infrared camera that takes a snap-
shot of an object using the heat it radiates to produce an image, as
shown in the picture below of two
mugs filled with hot coffee.

A non-contact IR thermome-
ter, on the other hand, is some-
thing like a radar gun, in that it can
measure the temperature of a dis-
tant object by pointing the "pistol"
and pulling the trigger.

All matter — animate or inani-
mate — with a temperature above
absolute zero (273.1 degrees
below zero C) emits thermal ener-
gy with its surroundings in the form of electromagnetic radiation. The
characteristic spectrum of the radiation depends on the object and its
surrounding temperatures. By analyzing this spectrum, the temperature
of an object can be measured without the need for direct contact.

Without delving into quantum mechanics and Planck packets, suf-
fice it to say that each temperature has its own characteristic spectrum
pattern. As the temperature increases, so does the energy level con-
tained within the spectrum envelope, and the more pronounced is the
peak frequency.

The heat spectrum — the part we are interested in — extends from
0.7um (700nm) to about 30um. And yes, the temperature of the human
body has a peak wavelength between 9um and 10um. By analyzing the
peaks and energy levels of the emitted spectrum, the temperature of the
body can be accurately measured. That's what an IR thermometer —
a.k.a., radiation thermometer — does.

A radiation thermometer consists of an optical system and detector.
The optical system focuses the energy emitted by an object onto the
detector; the output of the detector is proportional to the amount of
energy radiated by the target object (less the amount absorbed by the
optical system), and the response of the detector to the specific radia-
tion wavelengths. Three types of detectors are commonly used: thermal,
photon, and pyroelectric.

Thermal detectors, which generate an output voltage when heated,
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What's Up:

Use your PC to help in the fight to find a
cure for cancer. Answers concerning tem-
perature sensors, controllers, non-contact
sensing, and thermal imaging. Need to
design a squarewave oscillator? Got your
numbers. And Gordon Moore's legacy.

are the most commonly-used radia-
tion thermometer detectors. A ther-
mopile consists of one or more ther-
mocouples in series, usually
arranged in a radial pattern so the
hot junctions form a small circle.
These detectors have lower sensitiv-
ity compared to other detector
types, and the speed of their
response is limited by their mass.
However, they are less affected by
changes in the radiated wavelengths
and can be found for under
$100.00. For an in-depth look at
this fascinating technology, go to
Omega Engineering's web site at
www.omega.com/literature/transactions/volumel/historical1l.html.

IBM Sound Card Connector

« | have a model MM55 monitor made by IBM that came with my

Aptiva PC. Inside this monitor is an excellent Bose speaker system

that | can't use with this computer because there is no cable that con-

nects to the monitor's seven-pin DIN socket and the PC's sound cards.

What | need to know is the pinout of the DIN connector so that | may
fabricate a cable of my own.

Burton Daggett, Sr.

Shelton, WA

A. Here it is.

Leﬁ?@)eake_r:]\ ground r Right Speaker

/
/0 l::-t?“/x‘
Ea O ol
700

N,

Female mini DIN
Connector

Hard Drive Cooler Thermostat

. | purchased a hard drive cooler from Jameco (#170595) which
came without a temperature control switch, which means the
three fans stay on constantly when the PC is turned on. | would like to
add a MAX6510 temperature control switch as shown in the Jul. 2001
issue (page 27), but | want it to be powered from the 12-volt source that
powers the fans (no external battery). Can this be done? Also, what type
of diode is used in the original diagram?
Dan Ghergher
via Internet



Electronics

B D

« Now that 1 know the exact voltage and current ratings of your

motors, | can streamline the design. First, the relay is replaced by
an [IRF 510 transistor, which also eliminates the "mystery" diode
(1N4001) and 2N2222A transistor. The FET can handle loads up to 5.6
amps.
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Next, a 78L05 regulator is added to power the MAX6510 controller
from the PC's 12-volt line, and the setpoint pot has been replaced with
a fixed Rset resistor. The value of the resistor sets the temperature at
which the fans kick in, as shown in the graph below.

100 |
|

N

%0 i
80 \ '=.
70 -
o |5

T (kQ2)

o A0

0
| 30 \ |
20 N

N
10 AN

|
| < ‘
‘ 0 AN |
‘ 0 20 40 60 8 100 120 140 ‘
| TEMPERATURE (°C) |

Two PCs, One Monitor, One Switch

« | have a Pentium PC that | use daily and an old 486 computer

that | use on occasion — but only one monitor. This usually

requires switching the monitor from one PC to the other by swapping

cables. Is there a way to safely switch on the fly? | was thinking I could

build a circuit switch with voltage-follower op amps with a switch in the
center. Or is there a better way to do this?

Matthew Flynn

via Internet

« This is a common request — so common, in fact, that several

manufacturers make switch boxes just for this purpose. Some of
the switch boxes are buffered with video amplifiers, while others (at the
bottom of the line, and less expensive) are simple A/B switches. Prices
range from over $200.00 to as little as $11.00. Jameco (800-831-
4242; www.jameco.com) has a good selection of switch boxes of dif-
ferent types and prices.

Trucker Keeps His Cool

. After many years of fighting overheating problems with my
truck, | installed an oversized radiator that requires a twin-motor
electric cooling fan assembly that draws over 15 amps per motor. Since
it has knocked out two alternators in short order — the second being a
higher amperage unit — | would like to find a temperature-controlled,
time-delay circuit to keep both fans from starting at the same time. |
would prefer using a Type-J thermocouple as the sensor, as | have lots
of these, but a thermistor would be fine. The two outputs should be able
to operate 12-volt relays with 72-ohm coils, another part | have on hand.
Tim LeMaster

via Internet

. This circuit can be quite simple if we use a radiator switch (which

you probably already have installed) instead of a thermocouple.
Although the triggering temperature will be fixed, it eliminates the
design problems associated with using low-voltage sensors in a harsh
environment found under the hood of a car. But this is a small price to
pay for a protector that lessens the burden on your electrical system.
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The radiator switch turns on the first relay when the water tempera-
ture exceeds the preset limit, typically 195 degrees (F). This applies
power to the first fan and the second relay timer circuit, which consists
of a 2N2222A transistor, timing capacitor, and timing resistors. When
power is applied, the capacitor begins to charge. About five seconds
later, the voltage across the capacitor turns on the transistor and
engages the second relay. Both motors have an inrush current limiter,
an NTC (negative temperature coefficient) thermistor, that prevents the
alternator from being hit with a big surge of starting current. As the
thermistor heats up, its internal resistance decreases and delivers full
power to the now-spinning fan. The delay time between fan #1 and fan
#2 can be increased or decreased by changing the value of the timing
resistor — more capacitance means a longer delay.

Cool Web Sltes!

www.intel. com!cure

Iron Pyrites Negative Resistance O

http://home.earthlink.net/ " lenyr/iposc. htm

T ‘3(
www.motionnet. com/cgl bmfsearch exe?a=cat&bno=1947

If you're %r‘arr‘hir;ﬂ for a

WWW, fmdartlcles com
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Gordon Moore's Legacy

« What is Moore's Law? | can't find it anywhere in my reference
books.

Barbara Brant

via Internet

« Well, it's not a law in the truest sense of the word like Ohm's Law.

Instead, it's an observation set forth by Gordon Moore, cofounder
of Intel, which predicted that the number of transistors per integrated cir-
cuit would double every 18 months. He forecast that this trend would
continue through 1975. However, Moore's Law has lasted far longer than
expected, and still holds true to this day despite accelerated advances in
chip technology.

transistors
100,000,000

Pentiumn 4 Processor

Pentium® Il Processor
MOORE'S LAW -
Puentium® il Processor 2 10,000,000
Pontium R Procossor,

486™ DX Processor,
F 1,000,000

e ol A

1985 1990

1970 1975 1980 1995 2000

IF;n Speed Senses Temperature

« I'm currently taking an engineering course in electronic design

and want to do a circuit that controls the speed of a fan with
respect to the temperature. Please explain how this is done.

Peter Moses

via Internet

« Do | get the credits if you pass the class? Seriously, this is some-
Athing you have to do on your own. However, | will suggest three
methods that are commonly used for this application. It's then up to you
to decide on the method and design a working circuit.

Yoo

The top circuit (a) is a linear amplifier that drives a power transistor
to control the voltage and current flowing through the fan. The next two
circuits are pulse modulated, which adds to the efficiency of the con-
troller (i.e., less power dissipated (wasted) by the power transistor). The
first (b) uses PWM (pulse-width modulation) where the duty cycle of the
squarewave determines the power applied to the fan. The smaller the
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duty cycle, the slower the fan spins. The bottom circuit (c) uses a pulse
generator with a variable pulse rate. The higher the pulse rate, the more
average power applied to the fan, and the faster it spins.

Squarewave Oscillator Designs

« In the following figures are two oscillators. | want to replace the

top oscillator with the bottom circuit (it's an upgrade to an existing

instrument). What | need to do is find the frequency of circuit (a), then

calculate the values needed for circuit (b) so that it's the same frequen-
cy. Can you help me out?

Craig Kendrick Sellen

Simpson, PA

. Before we start, let me point out that your second circuit isn't a

good replacement for your application, so | took the liberty of sub-
stituting an equivalent circuit for figure (b). Your original circuit is a vet-
eran of many wars, and has served the industry well. But the days of dis-
crete transistor designs are all but over, and making the move to ICs is
logical. This astable multivibrator has no stable state, which means as
the feedback capacitors charge and discharge, the transistors' bias point
shift the collector currents on and off. If the timing capacitors and resis-
tors are perfectly matched, the output will be a square wave. However,
this is seldom the case, resulting in a duty cycle that is less than sym-
metrical. Moreover, this design is voltage and temperature sensitive,
which leads to frequency drift. The frequency can be calculated using
the formulas shown below — 4.83 kHz, for the values listed.

The next step is to calculate the values for the new CMOS oscillator.
Unlike the transistor version, the new circuit uses a single timing resistor
and capacitor to provide good
squarewave symmetry. The cir-
cuit is also less sensitive to volt-
age and temperature variations,
and uses one-half the number of
components. Only one resistor,
one capacitor, and two gates
are needed; the extra resistor
(1M) and gate provide buffering
that sharpens up the square-
_‘l_ wave. Substituting the values

listed in circuit (b) results in a
calculated frequency of 4.54
kHz; an actual breadboard ver-
sion measured a frequency of 4.71 kHz — close enough to the original
frequency.

100k

H

2N39018—»
t=0E9RC

= =141 +12

EchoStar,Where Are You?

. I'd like information on hardware and software to "steer" an" 18-

inch TV satellite dish. The purpose is to scan the sky for 2.0 to 2.5

GHz signals. An inexpensive servo system would make sense, similar to
that used with telescopes.

John Wax

via Internet

« Do you have any ideas for a simple field strength meter to help
set up direct satellite systems? Nothing fancy, just something that

| can aim at the sky to get within the ballpark.
B. Mcphee
via Internet



« In the last

few months, a
unique instrument
has appeared on
retail shelves and
several web sites.
Generically dubbed ‘
satellite finders, ‘
these devices are
field strength meters
operating in the 950
to 2,000+ MHz

range. Prices range ‘
|
|

Electronics Q&A

Model ESF340

© l‘mersons

from 519 00 up to $49.00. Simply wire the meter between the dish and
the receiver, turn on your equipment (it provides power to the meter),
and adjust the satellite dish until the meter indicates optimum signal
strength.

Here is a short list of suppliers.

Lashen Electronics
www.lashen.com/vendors/JVI/sf20.asp; 973-627-3783 |

Sat-City (UK)
www.sat-city.com/TST-Dynapacific-SF2300

Smarthome
www.smarthome.com/775381.html

Trianglecables
www.trianglecables.com/ansatfinmetw.html

Yahoo! Shopping
http://shop.store.yahoo.com/ 1soular/dirtvsatfint.html

Satellite finding software is mostly written by members of radio
clubs and amateur astronomers. Unlike satellite finder meters, the
software uses mathematics to plot the position of satellites using
celestial and/or terrestrial maps. Here are a couple of promising web
sites.

RealityNET
http://translate.google.com/translate?hl=en&sl=fr&u=http://www.real-
ity.be/telecom/satellite/calc.htm&Eprev=/search%3Fq%3Dsatellite%2B

finder%26h1%3Den%26sa%3DG

Satellite Finder
www.arachnoid.com/satfinder/

Satellite Hunting

http://fathom.org/Stephen/sathunt.html

Engine, Engine Number 9

« As a locomotive engineer, | sometimes spend a lot of time sitting

on a side track waiting for trains coming from the opposite direc-

tion to pass. In other words, | have a lot of time to kKill, which is why |

bring my laptop with me. My conductor and myself play games while we

wait. The problem is that we often run down the battery. On a locomo-

tive, in the cab, is a source of 74 volts DC, generated by an auxiliary gen-

erator to maintain the 64-volt starter batteries (just like your automobile,

but 64 volts instead of 12 volts). What | need is a small DC-to-DC con-

verter to drop the 74 volts down to 14 volts at about 1.2 amps that will
replace the wallwart.

Unsigned

via Snailmail

« At first | thought of using an off-line switching IC, like the
NCP1001 from ON Semiconductors (formerly Motorola). But for
something as simple as substituting a laptop wallwart, it's overkill. A
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Mastercard, AmEXx,
and Discover
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simple step-down power transformer is plenty good enough. What got
me to thinking along this line was the fact that the voltage ratio between
74 volts and 14 volts is about 5:1, which means an ordinary 24 VAC
power transformer will work. All we have to do is apply a squarewave
across the primary and rectify the secondary.

-
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A 555 timer chip running as a squarewave generator switches the
IRF710 HEXFET transistor on and off at a rate of 60 Hz, which gener-
ates about 14 VAC in the secondary. The diode-resistor-capacitor net-
work across the primary acts as a snubber that removes unwanted har-

EZ-EP DEVICE PROGRAMMER - $169.95

Check Web!! -- www.m2l.com

Available Adapters |
EP-PIC(168C5x 61,62x.71,84) $40.95
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and flash (28, 29) to 32 pins | EP-11D (B8HC711D3) sa005| © ML ELECTRONICS

EP-18  (1Bbit EPROMS) $40.85 Low Anpeles Cachirme (IR ETT R

Inexpensive - Best for less than $200 [Er7a (zsec0z2.2578 $35.05|
EP.SEE2 (83x,24x 25%,85x) $39.95
® Correct implementation of manufacturer |EP-750 (87C750.1.2) $50.85

EP-PEEL (ICT22v10,18v8)  $59.95| |
specified algorithms for fast, reliable EP.1051 (301051 2051 §30.95|
programming

EP.PLCC (PLCC EPROMs) $4095

EP-SOIC (SOIC EPROMs) 54095

® Easy to use menu based software has |EP-TSOP (TSOP EPROMs) $59.95
binary editor, read, verify, copy, etc vy Ouar Adaptos forsinbis |
Free updates via bbs or web M-?L E’ectronjcs

970/259-0555
Fax:970/259-0777
250 CR 218

Durango. CO 81301

CO orders please add 7%

sales tax

http:/www.m2l.com

® Full over current detection on all
device power supplies protects against
bad chips and reverse insertion

e g

® Broad supponrt for additional devices
using adapters listed below

Circle #30 on the Reader Service Card.

monics to prevent RFI and destructive high-voltage spikes. A 1N965B
zener diode holds the Vcc of the 555 steady at 15 volts. At the other side
of the transformer, a bridge rectifier turns the AC voltage into DC — and
that's all there is. Simple, clean, and reliable.

MAILBAG

Dear TJ:

I think you got scammed by the submission of the 90# AT&T tech-
nician story. This story is only partially true. Here is AT&T's official state-
ment.

David Nelson
Colorado Springs, CO
Find out about the 9-0-# phone scam.

The 9-0-# scam has been around for years and is directed at busi-
nesses, hospitals, government agencies, and other organizations that
use telephone switching equipment called private branch exchanges
(PBXs) to handle their calls.

This type of fraud involves a perpetrator who calls an office and
cons an unsuspecting worker into transferring him or her to an outside
line. The perpetrator then starts dialing calls that are charged to the
owner of the PBX. In this latest version, the caller claims to be an ATET
service technician "repairing" the phone lines and convinces the recipi-
ent of the call to help out by transferring him to an outside line and then
hanging up.

Below are some points about this scam worth remembering:

- This scam doesn't affect residential customers; its target is busi-
nesses,

+ An ATET service technician would never call customers and ask
them to help check phone lines.

+ The scam is generating a lot of interest in the media and over the
Internet, but our network fraud experts report no increase in the number
of fraud cases as a result of this notoriety.

+ The best prevention against this type of fraud is for business man-
agers to make their office staffs aware of it and to review what to do if it
happens.

- If someone receives such a call, he or she should ask the "techni-
cian" for a call-back number or for the name and number of the caller's
supervisor. Then hang up.

+ To report this or any other phone scams, AT&ET business cus-
tomers should call their account representatives. You also can call the
ATET Business Customer Care Center at 1-800-222-0400, or report
the scam to your local law enforcement agency.

Stepper Motor Book

Easgy Step'n
* For the experimenter.
» Determine surplus stepper motor specs using
simple easy to build test equipment.
* Design and build micracontroller-based control systems
(flow charts and code examples included).
* Design and build stepper motor driver circuits.
+ Analyze the mechanical characteristics of stepper motor-driven devices.
* The book is full of experiments, circuits and code.
* 8.5x11 format. 205 pages. $34.95

Table Of Contents And Ordering Information On Web Site

http://www.stepperstuff.com
SQuUARE |1 | eectronics

P.O. Box 501, Kelseyville, CA 95451
Voice (707) 279-8881  Fax (707) 279-8883

We have been selling on the Internet since 1996. We will ship
the day we receive your order or the next business day.

http://www.sq-1.com
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PICmicro® PIC16F87x
Series and ICD Book

Easy
Debug'n

* Features of PIC16F87x
microcontrollers

* In-circuit debugging using
Microchip ICD

* Companion for our
PIC'n book series

* 8.5x11 format.

» 72 pages. $12.95

Table Of Contents And Ordering
Information On Web Site

PICmicro®
LEARN ABOUT MICROCONTROLLERS

BOOKS

L
Eagy PIC'n - Beginner $29.95
* Pragramming Techniques
Instruction set, addressing modes, bit manipulation,
subroutines, loops, lookup tables, interrupts
* Using a text editor, using an assembler, using MPLAB
= Timing and counting (timer 0), interfacing, /O conversion

PIC'n UP The Pace - intermediate
* Serial communication - PICmicro to peripheral chips
* Serial EEPROMS
* LCD interface and scanning keypads
» D/A and A/D conversion - several methods
* Math routines

PIC'n Techniques - Intermediate

* B-pin PICmicros

« Timer 1, timer 2 and the capture/compare/PWM (CCP) module
* Talking to a PICmicro with a PC using a terminal program

= Test equipment and data logger experiments

: '
Serial PIC'n - Advanced
* Synchronous - bit-bang, on-chip UART, RS-232
* Asynchronous - 12C (Philips Semiconductor)
SPI (Motorola), Microwire (National Semiconductor)
+ Dallas Semiconductor 1-Wire bus

$34.95

$34.95

$49.95

PICmicro and MPLAB are trademarks of Microchip Technology Inc.
Table Of Contents And Ordering Information On Web Site

http://www.sq-l.com




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

LCR Bridge

Deluxe Soldering Stations

Elenco Model M-1740 | Elenco Model LCR-1810 | Elenco Model LCM-1950| B&K Model 878
19 89 agl °65 229
% . ooy
. * Cap. 0.1pF 10 20uF - = Large 1" 3 34 Digit
11 Functions: * Inductance 1uH to - - LCD
* Freq. o 20MHz 20H = * Autoranging Freq
e : * Resistance 0.010 : to 4MHz
Sap 10 AHP 1o 2,000M02 IR « Cap. 10 400uF
oA f Cap. lo 400y
* AC/DC Voltage » Temperature -20°C & Tedoctarion §5 doH
* AC/DC Current o 750°C A Sk :
« Beipor « DC Volts 0 - 20V = = Rs, tp 9,000M0:
i + Freq. up to 15MHz ) * Logic Test
* Diode Tes! * Diode/Audible " + Diode & Transistor
= Transistor Tes! Continuity Test Dom e Tesi
« Medts UL-1244 * Signal Output * Audible Continuity
sal-'_-r\; :'\pecs. Function Tast
= 3 1/2 Digit Display

Test Equipment

Elenco Four Functions in One Instrument
Model MX-9300B

*450

Features:
* One instrument with four test
and measuring systems:
- 1.3GHz Frequency
Counter
- 2MHz Sweep Function
Generator

- Digital Multimeter

- Digital Triple Power
Supply

Elenco Handheld
Universal Counter
1MHz - 2.8GHz

Model F-2800

Elenco 3MHz Sweep Function Generator
with built-in 60MHz Frequency Counter
Model GF-8046

$9Q 85 18 1 i

Fealtures 10 digit display,
RF signal strength bargraph

= <100mV

*99

Sensitivity:

Elenco Quad Power Supply
Model XP-581

4 Fully Regulated Power Supplies in 1 Unit

TS

4 DCVO”:QES 3 hixed, +5V @ 3A, 412V @ 1A,

le; 2.5 - 20V @ 2A « Fully Regulated
& ", rl Prolected » Violtage & Current Meters «
All Metal Case

[ =T,
. w

*<1.5mV @ 100MHz
* <5mV @ 250MHz
»<5mV @

1GHz
@ 2.4GHz

16 segment and

Includes antenna, NiCad battery, and AC
adapter,

C-2800 Case w/ Belt Clip.............

$14.95

Elenco Power Supply
Model XP-603

=5 °75

* 0-30VDC @ 3A Output

* 3A Fused Current Protection
 Current Limiting Short Protection
= 0.025¢4 Qutput Impedance

Generates square, triangle, and sine wavelorms, and TTL, CM

GF-8025 - Without Counter $1 39.95

20MHz Sweep / Function Generator
with Frequency Counter Model 4040A

* 0.2Hz 10 20MHz

* AM & FM Modulation

» Burst Operation

» External Frequency Counter
to 30MHz

* Linear and Log Sweep

10MHz Model 4017A $325 $445
5MHz Model 40114 $259
2MHz Model 4010A $225

Elenco RF Generator

with Counter (100kHz -

Model SG-9500

R E— .

Features Internal AM mod. of
output 100MV -
1V AMS

SG-9000 (analog, wio counter) $119

150MHz)

= 225

1kHz, RF

35MHz. Audio output 1kHz @

Elenco 10Hz - 1MHz
Digital Audio Generator
Model SG-9300

Features built-in  150MHz
counter, low distortion an
waves.

S$G-9200 (w/o counter) $119

frequency
d sine/square

Quantity
Discounts
Available

Elenco SL-5 Series
Electronically controlled, ideal for professionals, students, and
hobbyists. Awvailable in kit form or assembled.
As Low As

524,.%

Features:

» Cushion Grip Handle
Soldering Iron (optional) with
Grounded Tip for Soldering
Static-Sensitive Devices.
Easily Replaceable. Uses
Long-Life, Plated Conical Tip.

* Heavy Steel, Non-Slip Base.

= lrofi Helder Funnel -
Reversible, left or right side.

= Steel Tray for Sponge Pad.
= Sponge Pad.

Works w/ any
iron! Turn any
soldering iron
into a variable
iron.

Ordering Information:

Model SL-5 - No iron.
(Kit SL-5K)

24,
$29_95

Elenco Model SL-30

* Tip temperature changeable from
300°F (150°C) to 900°F (480°C)

* Temperature is maintained
+10°F of its presel temperature.

* The tip is isolated from the AC lina by a
24V transformer,

Model SL-5-40 -
(Kit SL-5K-40)

Includes 40W UL iron.

within

* The tip is grounded to eliminate static
charges

SL-10 - Same as SL-30 wio digital display

$59.95

Weller® Low Cost Soldering Iron
Model WLC100
* Variable power control
produces 5-40 watts.

* Ideal for hobbyists, DiYers
and students.

; \ « Complete with 40W iron.

- 554,

Elenco Oscilloscopes

Elenco Educational Kits

Electronic Science Lab

Free Dust Cover and 2 Probes

T N - 1+ Sl
U X
) W5 55
&t/ e ) ‘-5. ASS
- u --
-
$-1325 25MHz Dual Trace $325  5-1345 40MHz Delayed Sweep
5-1330 2 Delayed Sweep $439  5-1360 60MH2
$-1340 40MHz Dual Trace $475

Deluxe 29pc. Computer Service Tool Kit
$36.% Elenco Model TK-1200

Includes Soldering Iron
Nose Pliers, Diagonal Pliers, 11 pe.
Screwdriver Bit Set, Wire Stripper, IC
Inserter, |C Extractor, Screwdriver,
Phillips Screwdriver, Desoldering Pump,
and more!

Guaranteed Lowest Prices

UPS SHIPPING: 48 STATES 5% (Minimum $5.00)

Solder, Long

OTHERS CALL FOR DETAILS

IL Residents add 8.25% Sales Tax

SEE US ON THE WEB

Model XK-150

Digital

889.95

Analog Trainer

OWI Model OWI-007

Robotic
Qo=
°82.%%m

Model AM-780K
Two IC Radio Kit

o ‘u sg 95

Arm Trainer

= 830-pin Breadboard
+ § Data Switches
+ 8 LED Buffered Read

Model AK 700

Model RCC-7K
Radio Control Car Kit

527'95

N

* Built-in Function Genemlw
(s and square wave)

*+ Bulit-in Clock Generator

= Variable Powot Supply

Model K4001
TW Ampliher

51 2_95

= Pocket Size i

818 95

C&S SALES, INC.

150 W. CARPENTER AVENUE
WHEELING, IL 60090
FAX: (847) 541-9904 (847) 541-0710
http://www.cs-sales.com

Maxitronix 500-in-1 Electronic Project Lab Model MX-909

Everything you need to build 500 exciting electronic projects:

* Learn the basics of electronics 500
ditfferent electronic experiments, special
lighting effects, radio transmitter and
receivers, sound effects, cool games and
MORE!

» Includes built-in breadboard and an LCD.

=

= Explore amplifiers, analog and digital
circuits plus how to read schematic
diagrams.

* Includes 11 parts
+ Lab-style manual included.
* Requires 6 “AA" batteries

MX-908 - 300-in-1 Lab
MX-907 - 200-in-1 Lab
MX-906 - 130-in-1 Lab
EP-50 - 50-in-1 Lab

$59.95
544,95
$29.95
§18.95

15 DAY MONEY BACK GUARANTEE
2YEAR FACTORY WARRANTY

SUBJECT TO CHANGE WITHOUT NOTICE

Circle #51 on the Reader Service Card.
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his month, we're going
to look at another kind

of laser system that |

has deeply penetrated

our industrial lives —

the laser marker. Some people call
them laser engravers or laser etch-
ing systems, so I'll be different and
use all three terms interchange-
ably. Laser markers are fascinating
to watch in operation (through
safety goggles, of course), and
mere words cannot convey ade-
quately the impression that these
machines will leave on your mind.
In looking at how the laser
marker works, we are going to be
revisiting some old ground, but
we'll also be exploring new territo-

ry.
Why a laser marker?

For many years, a number of dif-
ferent marking methods have been
in use in industry for identifying
and serializing products coming off
the production lines. Among them
are acid etch, inkjet, paint jet, pin
stamping, rotary tool engraving,

and so on ...

However, each of these meth-
ods leaves something to be
desired. In recent years, the EPA
has come down hard and heavy on
industrial pollution. The results of
the crackdown show up in the cost
of the finished product (after all,
somebody has to pay to dispose of
the chemical waste from these
machines).

Waste products from acid etch,
paint marking, and inkjet carry a
high price for disposal. Therefore,
these methods have begun to lose
favor in recent years. Not only
through the expense of disposal,
but also through lost time due to
worker injuries, and general health
issues evolving from the various
inks and chemicals used in these
processes.

These marking methods are
also slow and messy, and require
extensive clean-up between batch-
es of product. They also require
masks for each character, to shield
the unmarked portions of the prod-
uct. Serializing by acid-etch, inkjet,
or paint jet requires a new mask for
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Figure 9-1 Basic configuration of a

laser marking system.

every product,

If you have ever seen pin
stamping performed, you will
understand why this is not a popu-
lar method. It's relatively cheap,
and produces no waste, but the
machines are noisy, dirty, and
require a lot of maintenance to
keep them running. The pins are
made of tungsten, and indent the
product material with a sharp point
on the business end of the pin.
However, they break often and jam
the machine. They do not lend
themselves to high-speed opera-
tion because of the mechanical
nature of the machine. When the
pins break, it means that the corre-
sponding part of the marked char-
acter will be missing, and it may be
difficult to tell if the character was
supposed to be a number or letter.
The mechanical impact of the pins
can cause fragile components to
break or fracture, and so they can-
not be used on delicate or sensitive
parts, so these items require a dif-
ferent process,

Rotary engravers suffer from
some of the same problems as the
pin stamping machine, although
the appearance of the marked
characters is different. After a num-
ber of engravings, the sharp burrs
on the engraving tip are worn down
and do not cut away material clean-
ly anymore, but rather abrade it,
more like a grinder, but not as
sharp.

Ultimately, the tool becomes
so worn that it merely scratches at
the surface rather than actually
mark it. In addition to these prob-
lems, any kind of marking using
the above-mentioned methods,
requires the parts to be held firmly
in place while marking is per-
formed.

Figure 9-2 This illustration shows the curved

focal plane produced by a simple lens.

Simple

iens
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By Stanley York

A laser, however, is much dif-
ferent. It is a non-contact engraving
tool. There is no physical contact
with the part being marked, and so
there is nothing to wear out or get
bent or broken. With nothing to
wear out, the last engraved part is
as good as the first. There are now
aste products to clean up after-
ward, and parts being marked do
not require physical clamping
to a reference surface as in the
other methods.

Laser marked samples

You may be asking yourself how a
laser can be made to mark (or
etch, actually) various materials.
You may have already seen exam-
ples of laser etching, but not real-
ized it. A number of IC chip manu-
facturers use laser marking sys-
tems to engrave part numbers and
date codes on their products. Soda
bottling plants use a laser marker
to etch date codes and bar codes
on the side of those 2-liter plastic
bottles that are so numerous these
days. Motor vehicle manufacturers
use laser engraving systems to
remove opaque material from the
back side of illuminated controls in
your car, to let light come through
from behind and show up so well in
the dark.

Almost all of the marking
methods mentioned above require
the object to be marked to be held
stationary while the mark is made.
Mechanical impact from the pin
stamping machines in particular,
require the part to be held rigidly.
This is okay as long as production
volumes are low, and conveyor
lines can be stopped and started
while the clamping mechanism
operates.

High-volume industries that
have to mark or otherwise identify
parts in large numbers cannot
allow production lines to have a
bottleneck situation over such a
simple task as applying a mark.

Technology has come a long
way since the first laser markers
were built, and now it is possible to
mark part numbers and bar codes
on items that are moving at quite a
high speed past a laser on a con-
veyor belt (known collectively as
marking on-the-fly). For serializing
parts, an incremental counter is
used not only to count the parts
going by, but also for incrementing
the marker, so that consecutive
parts get different serial numbers.

If there's one thing a laser is



good at, it is its ability to be moved
between two points very quickly,
and this is where the laser marker
excels. In my business, we have a
laser marking system for product
date code and part number identifi-
cation prior to products being
packed for shipment. It can
engrave about 200 alphanumeric
characters per second!

But it can do so much more
than that. It can be programmed to
produce line drawings, graphics,
and company logos on chromium
steel that are fascinating to watch.

Character size and font are
changeable on just about all com-
mercially available systems. Our
machine can mark alphanumeric
characters down to about 0.5mm
in height, and still are readable
without a magnifying glass (with
normal eyesight, anyway).

Some machines — ours includ-
ed — can also reproduce photo-
graphs on metal in grayscale. This
fact can be applied to the security
industry, which is a hot item these
days, for making ID badges. A pho-
tograph of a security officer etched
into a metal badge using a laser is
unique and impossible to fake with-
out the proper equipment.

So, how does it work?

Figure 9-1 shows the essential
parts that make up a basic laser
marking system. In a laser marker
system, the laser beam is usually
(not always) set up for low order
mode operation. What this means
is that we need the energy profile
of the beam to exhibit a near-
Gaussian energy distribution. | cov-
ered this topic some time ago, so |
won't dwell on it here. In any event,
the laser beam that is focused onto
the work piece will produce the
smallest spot and consequently,
the finest detail, if the beam is pure-
ly Gaussian. There are other things
that contribute to the smallest
focused spot size, and regular read-
ers will surely be able to think of
one or two more.

In Figure 9-1, when the beam
leaves the laser head (1), it first
impinges on the center of a small
mirror mounted on a galvanometer
(galvo) shaft (2). A galvanometer
is a special kind of motor that has
a limited amount of motion, and |
briefly covered this in the article
describing the light show (Nuts &
Volts, Sept. 01).

When the galvo is energized, it
causes the galvo mirror to twist in
one direction. A signal voltage in
the opposite sense would cause
the galvo to twist in the opposite
direction. In the drawing, this mir-
ror would cause a laser beam
deflection in a direction perpendi-
cular to the laser head (Y-axis).

Those readers who built the
light show project a couple of
months ago are probably ahead of
me already. The laser beam reflect-
ing from this first mirror falls onto
the center of a second galvo mirror
(3) mounted at right angles to the
first. The beam impinging on this
mirror is further deflected by move-
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ment on this galvo (X-axis), so now mirrors.

the beam has
two components of deflection that
can work either together or inde-
pendently.

With the proper signals, then, it
would be possible to position the
laser beam at any point on the
focusing lens (4). Laser marking
systems usually have a graphical
user interface (GUI) with a com-
puter, to allow marking information
to be entered and stored. The com-
puter then puts out two channels of
DC control voltage for directly con-
trolling the position of the galvo

If the lens depicted in Figure 9-
1 was a regular plano-convex lens,
there would be two problem situa-
tions to consider.

(1) Light rays passing through
the center of the lens at an angle
would tend to produce a focal
'plane' that was in fact curved, as
indicated in Figure 9-2. This lens,
and this method of controlling and
focusing the beam would not work
on a flat object because of the
change in focal plane relative to the
marked surface.

(2) As the laser beam moved
across the lens away from the opti-
cal axis, the focusing characteris-
tics of the lens would try to bring
the focused spot back to the focal
point of the lens, as indicated in
Figure 9-3. In the case of light rays
parallel to the optical axis, all rays
would converge to the focal point
of the lens. However, because the
beam enters the lens at an angle
rather than parallel with the optical
axis, there would be a shifting of
the focal point. This lens would not
work for marking anything larger
than a pin head.
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Neither of these situations is
good because in the first case, we
want to be able to mark flat sur-
faces without changing the focal
point of the lens. In the second
case, it would be nice if we could
mark an area larger than a pin
head!

In order to overcome these
drawbacks, we use a lens system
rather than a simple lens.

This lens system has a special
name, and you'll come across it if
you have to work with laser print-
ers, copiers, and other devices. It is
called a flat-field lens or an f-theta
lens.

You'll see what these terms
mean soon. If you are lucky
enough to come across a discard-
ed laser printer, open it up and
examine the optical system. You
will find a series of lenses in a sim-
ilar arrangement to that shown in
Figure 9-4. This is the general
arrangement of a typical f-theta
lens as it applies to a laser printer.
It may not be exactly the same as
shown, and it may not be to scale,
but it will be close.

As you can see, it's really quite
complex, and yes, it's very expen-
sive. The reason the focusing lens
is made like this is to allow the laser
focus to stay on a straight line while
the rotating scanner moves the
beam in an arc across the page.
Using this lens, the laser beam can
be swept across the width of the
page, yet the beam will always be
focused on the page. In a laser
printer, the final lens is about the
same width as the page itself, while
in a laser marker, the marking field
is generally larger than the lens.

Image field distortion intro-
duced by the galvo mirrors is
somewhat compensated for by the
lens system described here. When
the mirror system scans the laser
beam, there is some inherent dis-
tortion (pincushion distortion) in
the focal plane. The lens system is
usually designed to compensate for
this distortion by designing in bar-
rel distortion to the lens, thereby
opposing the pincushion and pro-
ducing a flat field at the focal plane



This is not a real Gaussian mode,
but is close enough for most pur-
poses.

This small amount of power
will not mark anything in a CW
mode of operation, so it's time to
introduce another concept: Q-
switching.

(Figure 9-5).

But it will only work correctly if
the mirror/lens distances, and
scanning angles are correct and
satisfy the ftheta condition
designed into the lens system. As
the name suggests, the f-theta con-
dition depends on the lens aperture
(f), and the scanning angle of the
galvo mirrors (theta).

If the unmodulated laser beam
were scanned through the flatfield Q-switching as it applies to a laser
lens as described, it probably system is a very old technique, in
would not be very impressive. [t fact acousto-optic experiments
most likely wouldn't mark very well were first carried out in the 1920s,
either. The reason for this is really before the laser was even dreamed
just one thing: there is not enough ofl There are many forms of Q-
energy for surface reaction. switching, some using active com-

Laser markers mark best and ponents (as in the laser marker),
clearest when run in a low-order some using passive components
mode condition. This gives us the (' be covering some
finest focused spot. Remember of these other techniques in a later
what happens when we reduce the column).
higher order TEM modes in a The most common type of
laser? | covered this in an earlier active Q-switch (sometimes called
article. a 'Q’' spoiler) used in laser markers

Well, the answer is we lose is the acousto-optic (AO) Q-switch.
some laser energy. By restricting Those of you familiar with the term
the operating modes, and allowing Q, know that essentially it means
only the low-order modes to res- ‘goodness,' as in the 'Q' of a reso-
onate, we reduce the laser power to nant circuit, for instance.

a fraction of the full power avail- Q factor tells you how good a
able. In the system we have at my resonant circuit is at rejecting
office, the laser produces about & unwanted frequencies while ampli-
80W when run at full power. In a fying or passing those frequencies
marking mode though, the output closest to its resonant frequency.

power is reduced to about 10-15W In a laser system, the 'Q’' of the
through the use of spatial filters. resonant cavity (i.e., between the

The AO Q-switch

mirrors) depends on the optical
gains and losses present in the cav-
ity. In an Nd:YAG laser, the gain
medium is the Nd:YAG rod that is
continuously pumped to an excited
state by an arclamp (diode-laser
markers are beginning to appear
on the market, but lamp-pumped
systems are more commonplace at
this time).

The Nd:YAG rod and the
arclamp are fixed in an insulating
block in such a manner that the
axes of the two are parallel, and lie
on the two focal points of an ellipti-
cal chamber (see Figure 9-6). All
the light emitted by the arclamp is
thus focused onto the rod.

In a CW laser, there are no loss
elements, and so the laser energy
is emitted as a continuous beam of
infrared light. Remember, the light
from an Nd:YAG laser lies in the
near infrared band of the electro-
magnetic spectrum. The most
common wavelength for this type
of laser is 1,064nM, and is invisible
to the human eye.

In a Q-switched laser system, a
Q spoiler is introduced between
one of the resonator mirrors (usu-
ally the 100% rear reflector) and
the gain medium (the Nd:YAG
rod). The Q spoiler is usually in the
form of a quartz glass block, cut at
a particular angle, and has a piezo-
electric crystal bonded on one side
(Figure 9-7). The glass is com-

pletely transparent to the laser
beam when inactive. The assembly
is housed with a water-cooled
heatsink to keep a stable tempera-
ture, and is normally mounted on
an adjustable base. It is an active
device, and being so, is driven by
an RF oscillator/amplifier system.
As a general rule of thumb, one
watt of laser power requires about
1/2-1 watt of RF power driven into
the Q-switch for complete laser
beam extinction (remember, | am
alternating between calling it a Q-
switch and a @ spoiler, but it is the
same thing).

When the RF supply is ener-
gized, an acoustic standing wave is
set up in the block that changes
the refractive index of the material,
which acts as a diffraction grating,
introducing losses to the cavity,
and an overall round trip gain of
less than one. With insufficient gain
in the resonator, the laser cannot
emit any stimulated light, even if
the exciting lamp is driven to max-
imum power.

Under normal laser conditions,
the lamp excites the Nd atoms,
raising the outer valence electrons
into a higher than normal
(metastable) state. Being unstable,
they cannot stay there, and so
relax back to the ground state,
releasing their excess energy in the
form of a photon of light. The cycle
then repeats as long as the lamp
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10 RecorDER

“BUILT LIKE A BATTLESHIP”

* Heavy duty commercial
,/ recorder — NOT improvised from
7 £ consumer models

* 12, 14, and 16 hour models also
available

=N, ' / /.F *+ BUILT-IN voice activation (add $30)
R ‘:!L/,/mpphcanons information included s I 5 g
*» Dimensions: 11.5x 7.0 x 2.75"

COD's OK. Sorry, no credit cards. Free catalog USA only; other countries $5. Price Includes UPS 1o 48 States on Pre-Paid Orders

Vikihs SHSTQWIS Iternational 100 Nortn kil Drive #42, Brisbane, CA 94005
Phone (415) 467-1220 + Fax: (415) 467-1221 » Web: www.vikingint.com

Circle #62 on the Reader Service Card.

Connect to the Net

Control anything over the Weh!

Plug & Run Network Appliances

Relay Control
Optoisolated Control

The Next Generation
in Automation
Technology
Visit us on the web at:
www.g2tech.biz
sales@g2tech.biz
(512)-832-6651

$295 Special Offer

Network Applicance with 8 Digital Outputs
and Optoisolated Connector Board

Circle #66 on the Reader Service Card.

LASERS & ACCESSORIES

HELIUM NEON LASERS DIODE LASERS

[4" Complete Systems [# Visible | IR

[# Plasma Tubes [# Complete Modules

[ Power Supplies [ Collimating Optics
hccessonies [N g i

(& Optics X 3 | 4 \' 1 WEBSHE:

[ Electro-Optics - . & WWW

T ewers  TICREDITH—®  ilcore

¥ BooksaMore  INSTRIIMIENTS  Mi-lasers.com

Phone: 623-934-9387 -+ Fax: 623-934-9482

Circle #64 on the Reader Service Card.

WWW. gcﬂewayelex com

ronicall

gsie

ELECTRONICS, INC

aking, Gatew

MAIL ORDERS CALL TOLL-FREE 1-800-669-5810

Circle #67 on the Reader Service Card.

Nuts & Volts Magazine/Fesruary 2002 27



PICmicro MCU development tools
from microEngineering Labs, Inc.
www.melabs.com

LAB-X Experimenter Boards
Assembled development platforms.
Each has AS-232 serial port, in-
circuit  programming  connector,
power supply, plus other hardware.
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
BASIC. Can be used in Windows
software)

PicBasic Compiler - $99.95
PicBasic Pro Compiler - $249.95

Write programs for PICmicro MCUs in

or

DOS (includes Windows editor/IDE

EPIC Plus PICmicro Programmer
Programs the following PICmicro
MCUs:  PIC12Cxxx,  12CExxx,
14C000, 16C505, 16C55x, Bxx, Txx,
B4, 9ux, 16CEB2x, 16F62x, Tx, Bx,
B7x, 17CTxx, and 18Cxxx (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

connector.

PICmicro MCUs. Holds your microcontroller,
volt regulator, oscillator, capacitors, DB3-

for
5-
25

Ma@@?}fmﬂg Labs e

en _ _
- 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

Circle #63 on the Reader Service Card.

can provide enough excitation.
Under these conditions, as the
photons of light from this sponta-
neous emission travel down the
length of the resonator, they
encounter other unstable elec-
trons. The impetus provided by the
photon’s collision with them is
enough to stimulate these other
electrons to relax to the ground
state, so now there are two pho-
tons traveling down the resonator.
These two photons then
encounter more unstable electrons
stimulating them and so on. As the
light bounces back and forth
between the mirrors, more and
more collisions of photons and
electrons can take place until equi-
librium is reached. Thus we get the
stimulated emission referred to in
the name of the laser. Remember,
it is Light Amplification by
Stimulated Emission of Radiation.
With the AO Q-switch ener-
gized, there can be no laser action
due to the losses imposed by the Q
spoiler. Because the energy cannot
escape — except as spontaneous
emission — there is little release in
the form of stimulated emission.
Because of this, there is a build up
gain in the Nd:YAG rod in the form
of excess atoms in an unstable
state. Consequently, when the RF
field in the AO Q-switch is shut
down, there is a massive release of
laser energy (here, we are rapidly
switching the Q of the resonant
cavity, not the Q of the Q spoiler —
I will discuss other ways of Q
switching in a later article).

SolderingDesoldering.Com

Your SD Rework Specialist
800-394-1984

The normal CW level of laser
output power may be in the order
of 10-15 watts, but during a Q-
switched pulse, the peak power
output may easily reach several
hundred kilowatts! Refer to the plot
in Figure 9-8. Here, a nominally
10W CW output is producing
almost 40kW pulses, and this is
not uncommon in low power laser
marking systems. The average
pulse energy delivered during this
short time period (about 40nSec)
is only about 1.5 mdJoule. Peak
power is related to energy by the
simple formula P = E/t, where P =
peak power, E is the pulse energy
in Joules, and t is the pulse width
time in seconds.

It is generally accepted in laser
circles that the pulse width is equal
to the full-width, half-max (FWHM)
points on the pulse outline. To get
the FWHM value, simply measure
the height of the pulse, divide this
number in half, and measure the
pulse width at that height. On this
plot the FWHM points are shown
as A-A, and is approximately
40nSec.

Referring to Figure 9-8:

At t0O, the laser is emitting no
output power, and the AO Q-switch
RF drive signal is triggered to shut
down to allow a pulse to form.

At t1, because of the high gain
of the cavity, the initial pulse ener-
gy growth is very rapid, and reach-
es the peak after about 10-20
nSec.

At t2, the rapid release of laser
energy drops the round trip cavity
gain, and almost all the built-up
energy in the cavity has been
depleted.

At t3, the laser cavity settles
into its steady-state CW laser
mode, and produces continuous
CW output at the 10 watt level
about 100nSec after trigger.
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At t4, RF power is reapplied to
the AO Q-switch, and the CW
power drops to near zero output.
Typically, a Q-switch trigger pulse
lasts for about 10-20uSec.

The low CW power of the laser
will not mark very much, but a
40kW pulse can make a fairly deep
crater in a metal surface (0.0005"-
0.001"). Typically, a laser marker is
made to etch a series of closely-
spaced craters that to an unaided
eye will look like a continuous line.
Under a microscope however, the
individual spots where the laser
blasted away surface material are
easily seen.

Laser markers can produce
these high intensity pulses up to
about 40-50kHz. But usually the
peak power intensity starts to
decline above about 2-3kHz. There
is usually some pulse widening at
higher frequencies too, and the
combined effects of high frequen-
cy, reduced pump time, and lower
overall gain each contribute to the
fall-off in peak power.

The wavelength absorption
properties of the material surface
determine how well a laser will
mark, and there are various tech-
niques in use to allow almost any
surface to produce some reaction.
The Nd:YAG laser described in this
article is very effective on all fer-
rous metals, but is poor when used
on gold, copper, brass, or alloys of
these materials. Silver also reacts
very well to the Nd:YAG wave-
length.

Most plastics can be marked to
some extent with this type of laser,
but some steps have to be taken to
ensure good results. Colored plas-
tic works best, depending on the
density of the color. Clear Plexiglas
in contrast, passes Nd:YAG wave-
lengths easily, and does not react
at all. Window glass is also trans-
parent.

But the opposite is true for a
CO, marker system. Clear
Plexiglas is easily marked with a
CO; laser, also window glass. No
doubt you have seen samples of
wood that have had laser engraving
applied. Well, those samples you
saw were done with a CO, laser.
An Nd:Yag laser does not react well
with cellulose based materials,
including paper.

| hope you found this article
interesting. There is so much more
| could write about these fascinat-
ing machines, but my space is lim-
ited. If you have any questions
regarding lasers or optical systems
in general, please feel free to send
me some email, or write to this fine
magazine, and ['ll try my best to
answer all of your questions.

One final note:

| have been looking quickly at
various laser websites trying to find
a reasonably good demonstration
of a laser marker in action to refer
to those readers who have not been
fortunate enough to see one work-
ing. | didn't find a good one yet, so
if there are any readers out there
who have seen a good demo on the
WWW, please share your find with
us through this column. NV



Triac Principles and
Circuits — Part |

By Ray Marston

Ray Marston describes basic triac principles and looks at practical triac circuits in this special two-part article.

triac is a controllable medium- to high-power semi-latching
solid-state AC power switch. This two-part article explains its
basic operation and shows various ways of using it. Most of
the practical circuits show two sets of component values for
use with normal domestic/commercial 50Hz or 60Hz AC
voltage supplies with nominal values of either 240V (as used in most of
Europe) or (in parenthesis) 120V (as used in most of the USA). In each
design, the user must use a triac with ratings to suit his or her own par-
ticular application.

Triac basics

A triac is a three-terminal (MT1, gate, and MTZ2) solid-state thyristor that
uses the alternative symbols in Figure 1 and acts like a pair of SCRs wired
in inverse parallel and controlled via a single gate terminal. It can conduct
current in either direction between its MT1 and MT2 terminals and can
thus be used to directly control AC power. It can be triggered by either
positive or negative gate currents, irrespective of the polarity of the MT2
current, and it thus has four possible triggering modes or 'quadrants,’' sig-
nified as follows:

I+ Mode = MT2 current +ve, gate current +ve
- Mode = MT2 current +ve, gate current -ve
I+ Mode = MT2 current -ve, gate current +ve
llI+ Mode = MT2 current -ve, gate current -ve

The trigger current sensitivity is greatest when the MT2 and gate cur-
rents are both of the same polarity (either both positive or both negative),
and is usually about half as great when they are of opposite polarity.

Figure 2 shows a triac used as a simple AC power switch, driving a

Figure 3. Simple AC power switch with inductive load and C|-R2

snubber network to give rate-effect suppression.

Bl |
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Figure 4. Basic AC lamp dimmer
with RFI suppression via CI-L1I.
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switch with resistive
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resistive lamp load; assume that SW2 is closed. When SW1 is open, the
triac acts as an open switch and the lamp passes zero current. When
SWI1 is closed, the triac is gated on via R1 and self-latches shortly after
the start of each half-cycle, thus switching full power to the lamp load.
The triac automatically unlatches at the end of each AC half-cycle as the
instantaneous supply voltage (and thus the load current) briefly falls to
zero.

In Figure 2, the task of R1 is that of limiting the peak instantaneous
switch-on gate current of the triac to a safe value; its resistance (com-
bined with that of the load) must be greater than the peak supply voltage
(roughly 350V in a 240V AC circuit, 175V in a 120V circuit) divided by
the triac's peak gate current rating (which is usually given in the triac
manufacturer's extended data sheets).

Note in Figure 2 (and in most other triac circuits shown in this mini-
series) that — for safety reasons — the load is wired in series with the AC
supply's neutral (N) line, and master on/off switch SW2 can isolate the
entire circuit from the live (L) line.

Triac rate effect

Most triacs, like SCRs, are susceptible to 'rate-effect’' problems. Internal
capacitances inevitably exist between the main terminals and gate of a
triac, and if a sharply rising voltage appears on either main terminal it can
— if its rate-of-rise exceeds the triac's dV/dt rating — cause enough break-
through to the gate to trigger the triac on. This unwanted 'rate-effect’ turn-
on can be caused by supply line transients; the problem is, however, par-
ticularly severe when driving inductive loads such as electric motors, in
which load currents and voltages are out of phase, thus making a large
voltage suddenly appear on the main terminals each time the triac
unlatches as its main terminal current falls to near-zero in each operating

Figure 5.
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half-cycle.

Rate-effect problems can usually be overcome by wiring an R-C 'snub-
ber' network between MT1 and MT2, to limit the voltage rate-of-rise to a
safe value, as shown (for example) in the triac power switch circuit in
Figure 3, where R2-C1 form the snubber network. Some modern triacs
have enhanced dV/dt ratings (typically 750V/mS) and are virtually
immune to rate-effect problems; these triacs are known as 'snubberless'

types.

RFI suppression

A triac can be used to give variable AC power control by using a 'phase-
delayed switching' technique, in which the triac is triggered part-way
through each half-cycle. Each time the triac is gated on, its load current
switches sharply (in a few microseconds) from zero to a value set by its
load resistance and instantaneous supply voltage values. In resistively
loaded circuits such as lamp dimmers, this switching action inevitably
generates a pulse of RFI, which is least when the triac is triggered close
to the 0" and 180" 'zero crossing' points of the supply line waveform (at
which the switch-on currents are minimal), and is greatest when the
device is triggered 90" after the start of each half cycle (where the switch-
on currents are at their greatest).

The RFI pulses occur at twice the supply line frequency, and can be
very annoying. In lamp dimmers, RFI can usually be eliminated by fitting
the dimmer with a simple L-C filter network as shown in Figure 4. The fil-
ter is fitted close to the triac, and greatly reduces the rate-of-rise of the AC
power line currents.

Diacs and quadracs

A diac is a two-terminal bidirectional trigger device; it can be used with
voltages of either polarity and is usually used in conjunction with a triac;
Figure 5 shows its circuit symbol. The diac's basic action is such that,
when connected across a voltage source via a current-limiting load resis-
tor, it acts like a high impedance until the applied voltage rises to about
35V, at which point it triggers and acts like a low-impedance 30V zener
diode, and 30V is developed across the diac and the remaining 5V
appears across the load resistor. The diac remains in this state until its
forward current falls below a minimum holding value (this occurs when

+5V

R2 I sw2 |
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the supply voltage falls below the 30V 'zener' value), at which point the
diac turns off again.

The diac is most often used as a trigger device in phase-triggered
triac variable power control applications, as in the basic lamp dimmer cir-
cuit of Figure 6. Here, in each power line half-cycle, the R1-RV1-C1 net-
work applies a variable phase-delayed version of the half-cycle to the triac
gate via the diac, and when the C1 voltage rises to 35V, the diac fires and
delivers a 5V trigger pulse (from C1) into the triac gate, thus turning the
triac on and simultaneously applying power to the lamp load and remov-
ing the drive from the R-C network. The mean power to the load (inte-
grated over a full half-cycle period) is thus fully variable from near-zero to
maximum via RV1.

In the early development days of the triac, some specialist devices
were manufactured with a built-in diac in series with the triac gate; such
devices were known as quadracs and used the Figure 7 circuit symbol.
Quadracs were not a commercial success, and are now obsolete.

AC power switch variations

The simplest type of triac power switch is that of Figure 2, in which the
triac is gated on via R1 when SW1 is closed; only 1V or so is generated
across the triac when it is on, so R1 and SW1 consume very little mean
power; Figure 3 shows the same circuit fitted with a 'snubber' network.
There are many useful variations of these basic circuits. Figure 8, for
example, shows a version that can be triggered via an AC-derived DC
supply. C1 charges (via R1-D1) to +10V on each positive AC power line
half-cycle, and this charge triggers the triac when SW1 is closed. Note
that R1 is subjected to almost the full AC line voltage at all times, and
thus needs a fairly high power rating, and that all parts of this circuit are
'live," making it difficult to interface to external control circuitry.

Figure 9 shows the above circuit modified to give 'isolated' interfac-
ing to external control circuitry. SW1 is simply replaced by transistor Q2,
which is driven from the phototransistor side of an optocoupler. The cou-
pler's LED is driven via an external DC supply via R1, and the triac turns
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on only when SW1 is closed; SW1 can be replaced by electronic switch-
ing circuitry, if desired.

Figure 10 shows a variation in which the triac is AC triggered in each
half-cycle via the AC impedance of C1-R1 and via back-to-back zeners
ZD1-ZD2, and C1 dissipates near-zero power. Bridge rectifier D1-D4 is
wired across the ZD1-ZD2-R2 network and is loaded by Q2. When Q2 is
off, the bridge is effectively open and the triac is gated on in each half-
cycle, but when Q2 is on, a near-short appears across ZD1-ZD2-R2, and
the triac is off. Q2 is driven via the optocoupler from the isolated external
circuit, and the triac is on when SW1 is open and off when SW1 is closed.

Figures 11 and 12 show variations in which the triac is triggered via
a transformer-derived DC supply and a transistor-aided switch. In Figure
11, Q2 and the triac are both driven on when SW1 is closed, and are off
when SW1 is open. In practice, SW1 can be replaced by electronic cir-
cuitry, enabling the triac to be activated via heat, light, sound, time, etc.
Note, however, that the whole of this circuit is 'live.' Figure 12 shows the
circuit modified for optocoupler operation, enabling it to be activated via
fully-isolated external circuitry.

aJT triggering

Another way to obtain fully-isolated triac switching is via the UJT circuits
in Figures 13 and 14, in which the UJT is an old 2N2646 type or a mod-
ern near-equivalent. In these circuits, the triggering action is obtained via
UJT oscillator Q2, which operates at several kHz and feeds output puls-
es to the triac gate via pulse transformer T1, which provides the desired
'isolation.' Because of its fairly high oscillating frequency, the UJT triggers
the triac within a few degrees of the start of each AC power-line half-cycle
when the oscillator is active.

In Figure 13, @3 is in series with the UJT's main timing resistor, so
the UJT and triac turn on only when SW1 is closed. In Figure 14, Q3 is
wired in parallel with the UJT's main timing capacitor, so the UJT and
triac turn on only when SW1 is open.

Optocoupled triacs

The gate junctions of a 'naked' triac are inherently photosensitive, and an
optocoupled triac can thus be made by mounting a 'naked' triac and LED
close together in a single package. Figure 15 shows the outline and lists
the characteristics of a typical six-pin DIL version of such a device, in
which the LED has a maximum current rating of 50mA, the triac has
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Figure |15.Typical optocoupled Parameer triac
triac outline and operating
characteristics. LED characteristic
I (max) SOmA
Triac characteristic
Vi 400V
Top view
5 laax (rms) 100mA
E E] Isurce (see text) 1.2A
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maximum ratings of 400V and 100mA RMS (and a surge current rating
of 1.2A for 10mS), and the entire package has an isolating voltage rating
of 1.5kV and a typical input current trigger sensitivity of 5SmA.

Optocoupled triacs are easy to use and provide excellent electrical
isolation between input and output. The input is used like a normal LED,
and the output like a low-power triac. Figure 16 shows the device used to
activate an AC line-powered filament lamp, which must have an RMS rat-
ing below 100mA and a peak inrush current rating below 1.2A.

Figure 17 shows an optocoupled triac used to activate a slave triac,
thereby driving a load of any desired power rating. This circuit is suitable
for use only with non-inductive loads such as lamps and heating ele-
ments. It can be modified for use with inductive loads such as electric
motors by using the connections in Figure 18. Here, the R2-C1-R3 net-
work provides a degree of phase-shift to the triac gate-drive network, to
ensure correct triac triggering action, and R4-C2 form a snubber network
to suppress rate effects.

Synchronous 'zero-voltage' power switching
A synchronous 'zero-voltage' (or 'integral cycle') power switch is one in
which the triac invariably turns on just after the start of each power half-
cycle (i.e.,, near the waveform's zero-voltage point) and then turns off
again automatically at the end of it, thus generating minimal RFI. In most
power switching circuits shown so far in this article, the triac turns on at
an arbitrary point in its initial switch-on half-cycle, thus producing a
potentially high initial burst of RFI, but then gives a synchronous zero-
voltage switching action on all subsequent half-cycles.

A truly synchronous zero-voltage circuit uses the switching system in

R1
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Figure 21.Alternative version of the synchronous AC power switch.
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Figure 19, in which the triac can only be gated on near the start or 'zero-
voltage' point of each half-cycle, and thus produces minimal RFI. This
system is widely used to give on/off control of high-current loads such as
electric heaters, etc.

Figure 20 shows a practical synchronous zero-voltage AC power
switch; 10V DC is AC-derived via R7-D1-ZD1 and C2 and is switched to

The Pocket Prqrammer

-.:a--'

INTI!ONICS \

The portable programmer that uses the printer port

the triac gate via Q2, which is controlled via SW1 and 'zero-voltage' detec-
tor @3-Q4-Q5 and can supply gate current only when SW1 is closed and
Q3 is off.

In the zero-voltage detector, Q4 or Q5 are driven on whenever the AC
line voltage is more than a few volts (set by RV1) above or below zero,
thereby driving @3 on via R5 and inhibiting Q2. Thus, gate current can
only be fed to the triac when SW1 is closed and the instantaneous AC line
voltage is within a few volts of zero; this circuit thus generates minimal
switching RFI.

Figure 21 shows the circuit modified so that the triac can only turn
on when SW1 is open. Note in both cases that only a narrow pulse of gate
current is fed to the triac, and the mean gate current is thus only 1mA or
so. SW1 can be replaced by an electronic switch or optocoupler, if
desired, thus enabling the load to be activated by light or temperature lev-
els or by time, etc.

In practice, the simplest way of making a really efficient synchronous
'zero-voltage' triac-driving circuit is with the aid of a special-purpose IC
that functions as an optocoupled low-power synchronous 'zero-voltage'
triac that can easily be used as a slave for synchronously driving a nor-
mal high-power triac.

Next month's concluding episode will give practical details of such
circuits, together with other triac-related circuits and information. NV
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Questions & Answers

TECH FORUM

QUESTIONS

[2021] Does any company still
support the series of mini-oscil-
loscopes made (15 years ago)
by NonLinear Systems? | have
a 30 MHz model MS-230 which
appears to need a new CRT.
Jack Meagher
Southern Shores, NC

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
guestions 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 WHAT-
SOEVER are made by the publish-
er. The implementation of any
answer printed in this column may
require varying degrees of techni-
cal experience and should only be
attempted by qualified individuals.
Always use common sense and
good judgement!

Send all material to Nuts & Volts
Magazine, 430 Princeland Court,
Corona, CA 92879, OR fax to
(909) 371-3052, OR email to
forum@nutsvolts.com

ANSWER INFO

e Include the question number
that appears directly below the
question you are responding to.

e Payment of $25.00 will be sent
if your answer is printed. Be sure
to include your mailing address if
responding by email or we can
not send payment.

e 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.

e The question number and a short

[2022] | would like to build an
electronic (LCD) weight scale. |
would like to measure pressure
caused by certain stresses any-
where from 1lb to 1000lbs. | was
thinking piezo electric material for
the voltage transducer and then
amplified.

| took apart a cheap LCD
bathroom scale to see how it
works and found a small board

summary of the original question
will be printed above the answer. |
o 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

2) Electronic Theory |
3) Problem Solving

4) Other Similar Topics

Information/Restrictions

o No questions will be accepted
that offer equipment for sale or |
equipment wanted to buy. |
o Selected questions will be print- |
ed one time on a space available
basis.

e Questions may be subject to
editing.

Helpful Hints

e 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).

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

e 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. '

mounted to a metal bracket that
was pressed in the center by a
needle directly attached to the
applied weight. | don't understand
how the pressure is converted to a
voltage or current. The whole
thing runs on a watch battery.
| appreciate any suggestions.
Willy
via Internet

[2023] | have a Dunn MP-979 lap-
top, manufactured by Chicony.
This system was sold under vari-

ous brand names, including
Chicony MP-979, Dunn MP-979,
EPS MP-979, and

Keydata/Keynote MP-979.

This laptop has an internal
CD-ROM, but will also support an
internal DVD drive in place of the
CD-ROM.

| want to upgrade, but | don't
know what brand or model DVD
drive will fit into this system.
Unfortunately, Chicony has
closed down its laptop division
and no longer provides any infor-
mation or support.

I'd appreciate any information
on what drive would fit, as well as
any possible sources for the drive.
Please note that | am not looking
for an external DVD drive, only an
internal one.

Mike Kluger
Brooklyn, NY

[2024] Are there any die-hard

Commodore 64 users out there

who have used their Commodore
to program the 16F84 PIC chip?

| have developed the software

for the parallel programmed

chips, but the serial programmed

chips using the serial user port

have failed.
Richard Van Dyke
Charlo, MT

[2025] | have a Commodore
MPS-803 friction feed printer. |
heard that the printer can be con-
verted to a traction feed type.
Does anyone know how this can
be accomplished?
Samuel J. Ugolini
El Paso, TX

[2026] | have a US Army Signal
Corp., radio receiver and transmit-
ter set that needs batteries, to get
the set in operation. The P/N for
the batteries are B-A-38-“B" and
B-A-37-“B" battery.
| need information on how |
can get the Army manual (TM-11-
235), and batteries.
S. N. Palaski
Crestline, CA

ANSWERS

[12018 - DEC. 2001]

| like to listen to a local AM
radio station that operates on
1510 KHz.

The power supply of my
computer puts out a signal that
is about on top of the local sta-
tion.

| would like to find or build
a filter that could be attached to
the power supply of my com-
puter to eliminate this interfer-
erce.

The power supply of most
computers are well shielded and
enclosed in a metal case, so it is
unlikely the interference is com-
ing from the power supply.

The video display, however, is
in a plastic case and the horizon-
tal deflection is unshielded and
radiating RF noise. In fact, there is
a program called
“Tempest_for_eliza,” which when
run will show a pattern on the
screen and an AM radio placed
near the computer will pick up
music. If you line the video display
case with aluminum foil and
ground it, that should help. Be
sure to punch holes in the foil
where there are holes in the case
for cooling.

Russell Kincaid
Milford, NH

[102] - JAN. 2002]

I'm trying to repair a couple
of GE model 4885 clock radios
with digital displays and key-
pad entry. The pads are defec-
tive. They use a thin foam insert
under the buttons which is
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dried up, rendering the pad use-
less.

Can the pads be repaired or
substituted, or is there another
source for them or something
similiar?

| have the GE 4880, which is
nearly identical to your clock
radio. Last year, mine finally suc-
cumbed to keyboard membrane
rot. | removed the old membrane
and used it as a template to cut a
new one (a sharp hobby knife
worked great). | used some closed
cell shipping foam wrap. This
stuff comes on a roll and is about
1/16" thick. The stuff | used was
the pink anti-stat variety, but the
common white type should work
fine, too. | made the repair over a
year ago and the keyboard still
works great.
Thomas B.
Folsom, CA

[1023 - JAN. 2002]

My 35" Zenith TV quit work-
ing. | know the tube is good
and a TV shop wanted S500.00
to replace the main board. |
didn't think it was worth it so |
bought a new TV.

I didn't want to trash the old
set, and found a new main
board on the internet for S80.00,

| ordered and installed Iit,
but with a very poor piclure.

Are these new boards like
the old TVs which you had to
align, adjust colors, and such? |
didn't see many adjustments,
could it be a CMOS like the com-
puters?

Should | dump it, talk to a
TV shop about aligning it, or
can | align it myself?

I would dump it. The new
board should have been aligned
at the factory. Trying to do it your-

self, without documentation,

would be an exercise in frustra-

tion. | suspect that a TV shop

would charge more to align it than
to replace the board.

Russell Kincaid

Milford, NH

[1022 - JAN. 2002]

| have a Tatung autocolor
TV model 1300CM. The sound is
very low, even if it's on high.

The speaker is an eight-
ohm, two-watt oval type, and
tests fine outside the TV. | put it
back in the set and barely a
whisper. Same thing on other
known working speakers.

The second problem is the
LED which shows the channel.
The leftmost digit does not
show anything. So, I can go to 1
through 9 but when I go to 10, |
see 0. | think the LED segment
is burned out. Any fixes for this?

In general, modern electron-
ics are not worth fixing because
parts are surface mounted and
ICs are custom made and not
generally available. However, this
sounds like a simple problem, so
if you are so inclined this is what |
recommend.

Trace the speaker connec-
tions back to a component. If it is
a capacitor, check to see if it is
shorted or open. If it is an IC look
at the identification and try to find
it at www.digikey.com or
www.radioshack.com.

If you can't find it, it is proba-
bly custom, but all is not lost.
Some TV repair shops save
defunct sets for parts, ask if they
have your model and will part with
it.

That also is your best bet for
the LED display because it has all
the digits on one board, is cus-
tom, and probably out of

' [10210 - JAN. 2002]

| need to monitor an area
with a security camera. | have
the camera which is of the
NTSC standard. | want to use a
standard VCR and possibly a
motion sensor lo monitor an
area. | need to know how to
start the VCR without super
glueing the record button.
Send ideas to
| junglejimie@yahoo.com.

#1 | did something similar to
this one time. | used a motion
detector light and used the relay
contacts that turn the lights on to
also close a relay to start the
VCR. Alternately, if it's indoors
and you can use a PIR motion
detector to trigger a 555 timer
circuit with a relay on the output.
What | did was use a generic
remote for the VCR. Since most
remotes require you to hold
down the record button and
press the play button to start, |
shorted the record button and
had the relay turn on the play
button. When the relay timed
out, the other set of relay con-
tacts were wired to the VCR stop
button. | removed the IR LED
[ from the remote and extended
| the wires so the LED was taped
| to the IR window of the VCR. The

only problem is there is a bit of a
: delay to start the tape, but with

production.
Russell Kincaid
Milford, NH

[1026 - JAN. 2002]

I have had the BASIC Stamp
Il and the Parallax carrier board
for a few years. But now, the
circuit seems dead. | have tried
several things to troubleshool,
but I'm not getting anywhere.

the right amount of "ON" time on
the timer, you should be able to
accomplish what you need to do.
Randy Bray

Corvallis, OR

#2 | too wanted to trigger a
standard VCR to record when a
motion detector detected move-
ment. For a long time, | was puz-
zled as to how to impliment my
idea, until while surfing eBay one
day, | came across the ideal solu-
tion. What | found was an auto-
matic VCR controller made by
Goldbeam.

First, you program it to work
with your particular VCR in a
manner similar to auto-search
programming for a universal IR
remote control. A small wired IR
LED "bug" runs from the con-
troller and is stuck to the IR
receiving window of the VCR.
When any of the controller's four
inputs are opened, the controller
sends a start-recording IR signal
to the VCR. Recording continues
as long as the input is open and
an IR signal to stop-recording is
sent 30 seconds after the input is
closed.

Auctions for these con-|
trollers still show up on eBay
from time to time and they usu-
ally end up selling for $20-$30.

John McMichael
Laramie, WY

Things obseruved:

1) The current drain is very
low — less than 1 mA.

2) When [ either press Alt-
(show version number) or Alt-R
(run program), | get the mes-
sage "Error — Hardware not
found."

3) I've checked the follow-
ing with a DVM: TX: -5.0 Vdc,
RX: -11.0 Vde, ATN: -12.0 Vdc;
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[10212 - JAN. 2002]

I have a pair of US Robotics
Sportster 28.8 external fax
modems without power cords.
| need to know what sort of
power they require. There are
no markings on the case that
would provide any clues.

USR's website only has
| information on current prod-
| ucts, mostly software.

[  #1 Your US Robotics Sportster
| external fax/modem requires a
| 20V 750mA AC supply. The orig-
inal supply is an Ault, Inc.,
T48200750A010C. You can find
| them at Ault at www.aultinc.
' com/.

One possible replacement is
the MT7114-ND from Digi-Key at
www.digikey.com.

John Montalbano
Middletown, N}

TX, RX, and ATN show transient
activity on the DVM (when |
press ALT-l or ALT-R); PWR: +
9.9 to + 9.5 (tried several set-
tings in this range); GND: 0
Vdc; RES: + 5.0 Vdc; +5 Vdc: +5
Vdc.

Resistance continuity
checks between the IC’s pins
and the serial port pins are
good (TX, RX, ATN, and GND).

Your Stamp is getting power
and seems to be getting signals
from the PC, but less than 1mA
current consumption indicates
that the Stamp’s oscillator is not
running.

Assuming you don't have a
scope, you can confirm this by
carefully measuring the voltage
on each end of the ceramic res-
onator (the light-brown compo-
nent) with respect to ground.
Close to zero or five volts on

#2 The US Robotics 28.8
external fax Modem uses a
9VAC, 1,000mA (one amp) wall
wart. The US Robotics part num-
ber for this power supply is
1.015.1286.

You do not need to use the
original manufacturer power sup-
ply; any nine-volt AC wall wart
that can supply one or more
amperes will work fine.

Tim Naami
Poplar Grove, IL

Editor’s Note

There were many answers
submitted for this question.
The concensus was aboul
equally divided between these
two answers, (20VAC and
9VAC), with no clear indicalion
of which is correct.

either or both means that the
oscillator is stopped. About 2.5
volts on both means that the
oscillator is probably functioning
normally, as your voltmeter sees
an "average" of the 20MHz signal.

While a stopped oscillator is
normal in SLEEP mode, this
would not prevent programming
because the pulse on the ATN line
is intended to reset the Stamp,
which would wake it up.

| know all this because on a
dry day a few years ago, | walked
across a carpet and touched a
switch connected to a Stamp. |
had yet to learn that “resistors are
cheap insurance” as mentioned in
the Jan. '02 Stamp Applications
column, so static electricity fried
the interpreter chip.

Assuming that the chip is, in
fact dead, you can order a
replacement chip from Parallax,
but unless you are experienced

[1024 - JAN. 2002]

My wife uses a portable
tape player to listen to books
as she travels. The unit takes
six C-size baltteries. | would like
to plug it into the car cigarette
lighter, but my only problem is
a regulator from 12 to 9 volts.

#1 Although it may seem
tempting to build your own 9V
automotive adapter, the low cost
of a store-bought solution makes
such a task unnecessary. What
you need is an automobile acces-
sory DC-DC adapter, a gadget
that is sold at electronic stores.
RadioShack sells several and
here is a sample of their offer-
ings: #273-1805 ($8.99), #273-

1863 ($11.99), #273-1810
($12.99).
Thomas B.
Folsom, CA

#2 You can use a National
Semiconductor LM2940T-9
which is a three-terminal, one-
amp voltage regulaor. You will
also need two capacitors: a .1uF
50V, and a 22uF 16V. All parts
are available from Digi-Key
(www.digikey.com).

The regulator is Digi-Key
| part number LM2940T-9.0-ND
(S1.71 gty. 1), the .1uF cap is
part number 1109PHCT-ND
| (§3.44 qty. 10), and the 22uF
cap is part number P5135-ND
[ ($.21 gty. 1). The capacitors are
not at all critical, and there are
many others that will work.
| The circuit is very simple —
+12V (from the cigarette lighter)
| goes to pin 1 of the regulator,

with surface mount technology, |

recommend you just bite the bul-
let and replace the entire Stamp.
Tom Scarince

Woashington, NJ

+9V comes out of pin 3.

Both the input and the out-
put share a common ground,
which is connected to pin 2 of
the regulator. The .1uF gets con-
nected between pin 1 and
ground, and the .22uF cap goes
between pin 3 and ground (make
sure the + side of the cap goes to
pin 3).

You can get more infcrma-‘

tion on National's website |
(www.national.com). |
Robert Zusman
Scottsdale, AZ
#3 The LM2931CT is an!
adjustable voltage regulator |

specifically designed for the
harsh automotive environment
and has all the required protec- |
tion features. A data sheet with
all the necessary information
can be downloaded from the |
National Semiconductor website.

You will need the IC, a fuse,
two resistors, and two capacitors
for approximately $2.50. If this is |
too much, I'd recommend the
"Far East Approach" — fuse,
1N4004, 6.8 ohm/two-watt resis-
tor, electrolytic cap of 1,000
microfarad/16 volts to GND, |
bypassed by 12 x 1N4004 in
series — and you've got a parallel |
regulator for $0.75, providing |
0.3A of current.

The disadvantage is a maxi-
mum power dissipation of about
12 watts at high voltage and no
load (not much of a problem in a
car, and it's flexible).

Walter Heissenberger
Hancock, NH .

[10211 - JAN. 2002]

I need to know how to alter
the number of pulses a PC
sends to the stepper motors in a
printer. I'm trying to convert a

BATTERIES FOR EVERY

Sola CVS 2000 Watt Constant Voltage
Transformer provides a very well regu-
lated sinusoidal waveform that is iso-
lated from and disturb

in the input voltage. Also provides
isolation and step-up/: di to

- solpey

ELECTRONIC APPLICATION

Authorized Sanyo Battery Distributor
See us at batterystore.com
21 years of Battery experience

allow for various inputfoutput voltages.
= Input 95-130/175-235/190-260/380-520
7 60Hz. Output 120/240VAC 60Hz
2000VA. 17.8x11.4x9.6, 115 Ibs sh. Unused, $250 ea, 2/$450

WHEATSTONE BRIDGE

ZM-4 Wheatstone Bridge used

1o measure DC resistance.
FAIR RADIO SALES [Sistesss
range 1 ohm to 1,011 M ohms
+/-0.15%:; As a resistance sub-

titution box it is adjustable in

1 ohm steps from 0-10110
ohms. The current limit of the
resistors is 16-500ma depend-
ing on setting. Gal i
circuit. Requires three “D"”
VDC for more accurate readings above 1000 ohms.
5.8x7.3x8.8, 12 Ibs sh. Used Reparable, $34.50

TNR Technical, Inc. 1016 E. Eureka - Box 1105
Sanford' FL e 800'346'0601 Li.ma. OH 45802 Used Checked, $49.50; Manual repro, $12.00
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bubble/inkjet printer to a plot-
ler.

Since you don't specify
exactly which printer you're try-
ing to do this with, I'm going to
have to give you a generic
answer — the short version which

"you probably can't get there
from here."

The PC does not directly con-

trol the printhead and paper-feed
motors in the printer; rather, it
sends down control codes which
the printer's circuitry interprets
as instructions to advance the
paper by "x" number of lines or
fractions of an inch, or to print
dots and characters at thus-and-
such a position on the line.
Unfortunately, while the Epson
ESC/P printer-control language

| (about as close to a "standard" as
you're likely to find) does define
| some control codes for this kind
of thing, most printers — includ-
| ing many of Epson's own models
| — are incapable of moving the
paper and printhead in any direc-
| tion at will, and will simply ignore
commands they don't physically
| support. Even if they do, you'll
probably find that the mechanics

GET THE NEW CATALOG TODAY!

New Kits, New LPFM, New Cameras}; Ea
= www.ramseykits.com &3

35 WATT LPFM STEREO TRANSMITTER,,

v 35W RF output, VSWR protected
s v Automatic audio & power controls
mEE v Digital synthesized PLL
o v Full front panel control
v 110/220VAC, 12VDC operation
Whether your application is export or LPFM, the PX1 has you covered. From the
over-rated continuous duty power supply & power amplifier to the 2 line vacuum
fluorescent display, your station will be the easiest to setup and the most reliable
for continuous operation. Full microprocessor controls provide a “virtual engj-
neer”. Check out www.highpowerfm for full details.
PX1 35W Professional FM Stereo Transmitter  $1,795.95

ELECTROCARDIOGRAM HEART MONITOR

v Visible and audible display of your heart rhythm
v Re-usable sensors included: just like visiting the hosprl 1I'
v Bright LED "beat” indicator
v Monitor output for oscilloscope display ;
Enjoy leaming about the inner workings of the hean Whll{. COov-
ering the stage by stage electronic circuit theory of ECG/EKG
systems. Be heart smart and learn at the same time!
Electrocardiogram Heart Monitor Kit $34.95
CECG Matching Case & Knob Set $14.95
AC125 110 VAC Power Adapter $9.95
ECGP10 Replacement Reusable Probe Patches (10-Pack) S7 95

PLASMA GENERATOR

+ Generate 2" sparks to a hand held screwdriver!
 Build your own plasma balls!
/ 25KV at 20 KHz from a solid state source!
Generate really impressive sparks, build your own plasma
2= ball, light fluorescent tbes without wires! From a solid
state source, generale over 25KV at 20KHz for the most
dazzling displays!
Plasma Generator Kit $59.95
$19.95

14VAC Output Power Supply
ION GENERATOR

v Generates negative ions with a blast of fresh air!

‘“‘II - . )
| . v 7.5KV DC negative, 400uA - that's a lot of ions!
. v Steady state DC voltage, constant current, not pulsed!
‘- Leam the basics of ion repulsion by building this ion generator!
-

i Creates a continuous blast of fresh air charged with a ton of
T ./ ions. Perfect for pollution and air freshening; just smell those
. ions! Solid state wind generation; you'll be amazed!

IG7 lon Generator Kit $59.95
AC125 110 VAC Power Adapter $9.95

TOUCH-TONE TONE GRABBER _

v New-built-in RJ11 phone jack

v Large memory holds over 500 numbers

v Big bold 8 digit display, auto insertion of dashes

« New-output latch jack

Dialed phone numbers on the radio, repeater codes, con-

trol codes, anywhere touch-tones are used, you can read
and store them! All new design for 2002. Capture those tones with the TG2!
1G2 Tone Grabber Tone Reader Kit $59.95
C1G2 Matching Case & Knob Set $14.95
AC125 110 VAC Power Adapter $9.95

RCA TO XLR AUDIO CONVERTER g

v Connect consumer outputs 1o XLR inputs

v Left & right audio gain adjustments

So you're trying to connect consumer audio outputs with
L : . RCA connectors (unbalanced) to XLR (balanced) inputs.

W5 Always a problem...Not anymore with the R2XL1!

R2XL1 Unbalanced to Balanced Audio Converter Kit ~ $49.95
CR2XL Matching Case & Knob Set $14.95
PWR25 12VAC Power Adapter $9.95

RAMSEY ELECTRONICS, INC.
793 Canning Parkway e
Victor, NY 14564

716-924-4560
sales@ramseykits.com
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AUTOMATIC COLOR/BW IR CAMERA

v Color during the day, IR B&W at night!

v Au[umaULrIIFy turns on IR llumination!

v Waterproof to IP57 standards!

v Black anodized housing with universal mount

Best of both worlds! This video camera is a water-

proof COLOR camera during the day. When the

light level drops, it automatically changes to B&W

< , 1and tums on its built-in IR ilumination, with 10 IR

LEDs. Powered by 12VDC and terminated with a

professional BNC connector. B&W only model
also avallable if color is not needed. Both in heavy anodized black housing,
CCD309 Color/B&W IR Waterproof Bullet Camera  $169.95
CCD308 B&W IR Waterproof Bullet Camera $109.95
AC125 110 VAC Power Adapter $9.95

MINI B&W CAMERA WITH IR ILLUMINATION

U Built in IR illumination!
v Sees in total darkness!
v Black aluminum housing with swivel bracket
What a deal! This miniature B&W video camera has 6
high power IR LEDs built into it to provide illumina-
lion in total darkness! No need for external IR illumi-
nators. Attractive black aluminum housing easily
mounts at any angle with the built-in swivel bracket.
Runs on 12¥DC, and includes professional BNC out-
put plug-in harness.
CCD303 Mini B&W IR llluminated Camera $59.95
AC125 110 VAC Power Adapter $9.95
Check out all our other new cameras at www.ramseykits.com!

PROFESSIONAL FM STEREO RADIO STATION

v Synthesized 88 to 108 MHz with no drift !

v Built-in mixer - 2 line inputs and one
microphone input!

v High power module available for export use

v Low pass filter for great audio response

Our FM100 is used all over the world by serous

hobbyists as well as churches, drive-in theaters,
and schools. Frequency synthesized PLL assures drift-free operation with simple
front panel irequency selection. Built-in audio mixer features LED bargraph
meters lo make setting audio a breeze. The kit includes metal case, whip antenna
and built-in 110 volt AC power supply.
FM100 Super-Pro FM Stereo Radio Station Kit $249.95
FM100WT 1 Watt, Wired Export Version $399.95

SYNTHESIZED FM STEREO TRANSMITTER

v All new design & features for 2002}
v Fully ad;uslable RF output -3
Qur #1 kit for years has just gotten better for 2002!
Totally redesigned, the FM25B has all the features
you've asked for. From variable RF output, F con-
nector RF oulput jack, line input, loop output, and
more. Includes case, power supply, whip antenna, audio cables.
$129.95

FM25B  Synthesized FM Stereo Transmitter Kit
AND...OUR FAMOUS MINI-KITS

These are easy to build kits that can be used either stand-

alone or as building blocks for more complex projects.

TS4 Tickle-Stick Shocker $9.95

BN9  Super Snoop Amplifier Kit $8.95

BL1 LED Blinky Kit $3.95

TD1  Tone Encoder/Decoder Kit $6.95
Touch Tone Decoder Kit $19.95
Code Practice Oscillator Kit $9.95
Universal Timer Kit $8.95

Order Today! 800-446-2295
www.ramseykits.com

Circle #42 on the Reader Service Card.

are not precise enough to give
very good results, anyway.

If you want to give it a shot,
though, the Epson ESC/P pro-
grammer’s reference manual can
be found at www.ercipd.com
/isv/edr_docs.htm.

You can also find model-spe-
cific programmer’s guides for
many of Epson's Stylus inkjet
printers there, which might help if
you're trying to pull this off with
an Epson printer.

Gary Akins
Austin, TX

[1027 - JAN. 2002]

My city just installed new
oulside readouts for our water
meters. These have no face, just
a small black disk. What is the
technology used in these face-
less readouts and would it be
possible to build a reader?

Almost every water, gas, and
electric utility out there is
presently at least experimenting
with methods of speeding up the
reading process of their meters.
There are a great variety of tech-
nologies available, including elec-
tronic data port connections,
"drive by" RF reading, wireless
packet, cell phone, and land line
phone.

It sounds from your descrip-
tion that they are possibly using
an optical coupler that establish-
es a two-way serial connection by
way of infrared. This optical cou-
pler is tied to an electronic regis-
ter that counts the revolutions of
the water meter dial via a pickup
under ground.

Building a reader brings up
two problems. First, you must
know the infrared wavelength,
the data rate, and the data proto-
col. Each manufacturer devises
their own protocol, and these are
not open or published. Second,
unauthorized data communica-
tion with electronic metering
devices is considered tampering,
and could lead to a misdemeanor
tampering or felony theft of ser-
vice charge if you happened to
find a way to reset the readings in
the register to some invalid value.

Some of these electronic reg-
isters have the capability of port-
ing their data to a read-only
remote display. If you have an
economic reason where it would
be beneficial for you to monitor
your consumption as it happens,
I would recommend inquiring
about this to your utility.

Phil Shewmaker
Louisville, KY



Build An Antique
Robot

By Daniel Ramirez

usting in some basement or in an antique store or in some toy
collector’s display is a treasure trove of valuable robotic and ani-
matronic parts. These parts come from antique Erector Sets
which were originally sold as mechanical construction toys as
far back as the early 1900s.

The Meccano Construction Set was invented by an Englishman named
Frank Hornby in 1901 and the Gilbert Erector Set was invented by an
American named Alfred Carlton Gilbert, in 1912. Gilbert's contribution to
mechanical construction sets was the addition of square girders and
curved metal parts. (An interesting fact for readers interested in the
Olympics, was the Gold Medal that A.C. Gilbert received for Pole Vaulting
at the 1908 Olympic Games.)

The Erector Sets were originally sold under the brand names Gilbert
and Meccano, although other brand names such as Gabriel Erector Set,
Marklin Metall, Temsi, and Exacto exist. They are highly prized by collec-
tors and sets in good or excellent condition may be worth hundreds of dol-
lars.

My first experience with an Erector Set was when my mother bought a
used set for my brothers and me. | was eight years old at the time, and have
always been intrigued by building toy models. The Gilbert Erector Set came
in a large, bright red metal box with a manual that showed how to make
many models including simple toys such as cars and airplanes to very
complicated models such as a Ferris Wheel and a fair parachute drop ride.

My father ended up building both these models since they were far too
complicated for my brothers and me to build. | remember being very
impressed by the magic of a large Ferris Wheel turning under power from
a powerful AC geared motor, and from this experience got the idea that |
would like to build such models. Of course, | never did get the chance since
we moved, and to my great disappointment had to sell the set.

From my occasional visits to antique stores, | found sitting in a dusty
bin, a red box with the Gilbert Erector Set label on it. Upon opening the box
lid I discovered many rusty Erector Set parts including gears, pulleys,
wheels, iron rods, steel girders, aluminum plates, and other assorted steel
parts of many sizes as shown in Photos la-le. They all had the familiar
machined holes used to fasten them to other parts. The biggest surprise
was that it also contained a large AC geared motor, and upon closer inspec-
tion, | found buried under all those parts a manual containing the familiar
models, including the Ferris Wheel model. | then realized that this box was
very similar to the one | had many years ago. | was hooked and bought the
set for $35.00. New Meccano Erector Sets may be found on the web or at
TOYS “R” US. Used Gilbert and Meccano Erector Sets can be found at
antique stores, flea markets, or on the web (e-Bay).

Now, every time | go to an antique store, | purposely look for those
"red" boxes shown in Photo 1b. They may also come in different packag-
ing, including a red box with a white colored top or a plastic blue box. |
have even found parts in a shoebox. | have seen them go for as little as
$15.00 and as much as $500.00. The price you pay will depend upon how
complete each Erector Set is, what condition the parts are in (damp base-
ments cause them to rust fast), and how well you can strike a bargain.

Parts from Meccano Sets and Gilbert Erector Sets can be — for the
most part — used interchangeably, except for some differences due to met-
ric sizes with the screws used on the Meccano Set. For more detailed
information on these differences, read the informative "The Metal
Construction Set FAQ," written by Jeff Duntemann and located on the web
at www.robotics.com/erector.txt. Sadly, Gilbert stopped making Erector
Sets years ago. The only company currently making the original Erector
Set is Meccano of France. Other companies such as Exacto (Argentina)
also make Erector Set parts.

Today's plastic robot construction kits do not even come close to the
versatility of an Erector Set. While LEGO models are easy to build, do not
rust, and are less expensive than new Meccano Erector sets, they tend to
be more restrictive in the kind of robot that you can assemble due, in part,
to its modular nature. They also tend to be less rugged — especially over
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rough terrain — than those made with Erector Sets unless they are perma-
nently glued. New materials, including those made of lightweight ABS plastic
and poly-carbonates, are now available and would make great robot con-
struction sets if they were molded into shapes similar to Meccano and were
fastened using standard nuts and bolts.

RETRO-ROBOTICS

A DIY low-cost Boe-Bot that may be used to demonstrate advanced robot-
ic behaviors can be easily put together in a couple of evenings, using antique
Erector Set parts as shown in Photos 2-4. This robot is not just a rusted toy.
Serious robotic experiments may be carried out with it as | will show through-
out the remainder of this article. It can roam around any room under control
of a TV remote while all the time scanning for obstacles with the Polaroid 6500
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Sonar that is mounted on the constantly-panning sensor platform.

When an object is detected, the Antique robot takes steps to avoid it
using the pre-programmed robot behaviors and generates audible beeps with
a PC-mounted speaker. The three-wheeled robot uses two large model air-
plane tires directly connected to the wheel horns of two modified standard 44
oz-in RC servos, and a smaller, free spinning steering wheel located up front.
The Antique Robot body frame is made from Erector Set girders and plates.
Construction details are described below.

Some optional features including the Polaroid 6500 Sonar Ranger and
the SERVO84 Controller Board, that | added to the robot to improve the
robot's performance are described below. They will increase the robot's cost
if implemented, but if a DIY approach is used, and freely available resources
on the web are utilized, then the cost can be minimized, depending upon the
construction skills and requirements of the builder. Otherwise, a low-cost,




functional robot with minimal capabilities may be assembled using the infor-
mation contained in this article. The optional sensor platform shown in Photo
5 is mounted on the front of the robot, using another unmodified standard
RC servo for panning the platform 0 to 180 degrees. The sensors mounted
on the platform are used for obstacle detection or target tracking. Notice how
easy it is to add new sensors and hardware modules to the Antique Robot.
PC boards can be mounted on the robot's frame using PC board standoffs.

It is very disconcerting to have this mechanical beast charge at you when
you shine a flashlight at it, while it .executes the Follow behavior, or to have
the robot scurry away from you when executing the Cricket behavior.

These behaviors and others are described in great detail in the book
Mobile Robots by Annita Flynn [1]. Another book that | recently bought
titted Robotic Explorations from Fred G. Martin is geared towards LEGO
Construction, but applicable to any other construction method, and promis-
es to be a great reference on Robotics. It seems to have plenty of general
robotic information, pictures, construction details, and algorithms including
classic PD Control [2].

ANTIQUE ROBOT'S ELECTRONICS

The main electronics consist of the Antique Robot Controller board

- I'he optional sensor platforim using an unmodified RC
board mounted on a mast of
: sensors (photocells).

Photo 5

vo. It also shows a small pr
> standoffs that holds two (

shown in Figure 1 and Photo 2, a Polaroid 6500 Sonar Ranger Card, and a
SERVOB84 Controller board, also shown in Photo 2. The microcontroller is cur-
rently a Stamp BS2, but eventually | plan to upgrade it to a low-cost
PIC18C452. It is responsible for sending PWM commands directly to the RC
servos or sending serial commands to the SERVO84 Controller board (if
used) in order to move the two main drive servos and the sensor platform
servo. It is also responsible for taking readings from each of the available
sensors and determining if a command has been sent via the Sony TV
remote, or if there is an obstacle that needs to be avoided, which then caus-
es the robot to change its direction or stop. As you can clearly see in the pho-
tos, | used the visually un-esthetic but very reliable wire-wrap method to build
most of the robot electronics and connect the modules, although | also use
stranded wire for connecting electronic components that move. This robot
will certainly not win any beauty contests.
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is mounted on the panning sensor platform, used to
obtain distances to nearby objects by determining the
time of flight (TOF). Also included is a Sharp GP2D02
IR Ranger that gathers similar information using light
rather than sound. These distances are collected by
the software executing on the Stamp, and are aver-
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aged and compared to thresholds in order to deter-
mine if a collision is imminent. Two Cadmium Sulfide
(CDS) light sensors along with microswitches that will
be mounted directly on bumpers made from Erector
Set components complete the robot's sensors.

POLAROID 6500 RANGING
MODULE

The Polaroid 6500 is one of the more expensive
robot components. It is available from Acroname.

[ com, for $45.00 and includes the Polaroid 6500

Antique Robot Controller

i Board p1
-
GND gl

Ranging Module and the Polaroid 7000 Series

6 Uolt
Battery

| +8U
| GND

Servo84 Controller

+6U Board

Transducer. The Polaroid Sonar Ranger is very accu-
rate and works great with a Stamp or PIC. There are
less expensive DIY designs on the web and in a recent
article titled "A New View" by Robert Lacoste [3].
There is also a Polaroid Sun hack that shows how to
remove the Polaroid 6500 Module and the sonar trans-
ducer from old SUN cameras that can be found in
antique stores or on e-Bay with prices ranging from
$10.00 to $25.00. The SUN hack information titled
"Hacking a Polaroid Sun 660" by Daniel Weatherford
may be found at www.seattlerobotics.org/encoder/
200008/daniel.html.
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The actuators for this robot include two modified RC servos and one
unmodified RC servo (optional) for the Sensor platform. These servos may
be purchased as either modified for continuous motion for $21.00 or unmod-
ified for $11.00 from Acroname.com, or they may be modified by the reader
using the FAQ titled "Hacking a Servo" by Kevin Ross to reduce cost. It is
located on the web at www.rdrop.com/users/marvin/explore/servhack.htm.

JOYSTICK

An optional joystick may be connected to the Antique Robot Controller
Board, using Figure 1 as a guide. The joystick positions are read using the
Stamp rctime command. With additional software, the joystick can be used
as a teaching pendant for training the Antique Robot to move around using
the trigger or fire button for Record or Play.

SPEAKER

A built-in speaker mounted directly on the Antique Robot Controller
Board generates audible beeps to indicate that an IR command was received
or to warn the user of an impending collision. It may also be used for pro-
ducing other interesting "sound" effects. The sounds are generated via the
Stamp BS2 freqout and sound commands.

SERVO84 CONTROLLER BOARD
The optional PIC16C84 based SERVO84 Controller board shown in



INGREDIENTS NEEDED TO BUILD THE ANTIQUE ROBOT

The main ingredients used to build the Antique Robot are listed below. It is not an exact part
list since it depends on various construction options used. | obtained most of my parts
from Acroname, Jameco, Parallax, Digi-Key, RadioShack, surplus electronics stores, and
antique stores. Both new Meccano and older Gilbert parts were used in the robot's construc-
tion. | have listed part numbers, prices, and sources for the more important Antique Robot
components. Any equivalent components may be substituted. | used the following ingredients:

1) Old Erector Set with enough parts to build a robot. (A newer Meccano Erector Set may be
used, if there are no old sets to be found), antique stores, flea markets, e-Bay, TOYS “R"
as.

2) RadioShack prototype board, Cat. No. 276-147 for the project for $3.99, gty. 1.

3) Wire-wrap sockets and pin headers are available from Digi-Key or Jameco.

4) Parallax Stamp BS2 or Stamp BS2, qty. 1, Parallax, Inc., www.parallaxinc.com.

5) Sony TV remote control (or compatible). You may be able to borrow and use your TV
remote for this project in order to reduce cost.

6) Sharp GP2D02 IR Ranger, qty. 1, for $21.00, Acroname, www.acroname.com.

7) Sharp GP1U52X IR receiver, qty. 1, RadioShack.

8) RadioShack Cadmium Sulfide (CDS) light sensors, qty. 2.

9) 4" diameter model airplane tires, qty. 2.

10) 44 oz-in standard RC servo motors (modified for continuous motion), gty. 2, for $19.00,
Acroname, www.acroname.com,

11) 44 ozin standard RC servo motor (not modified), qty. 1, for $10.90, Acroname,
www.acroname.com.

12) Polaroid 7000 Package (6500 Sonar Ranger, optional), qty. 1, for $45.00, Acroname,
www.acroname.com.

13) Panasonic 6-volt, 4 AH, sealed lead-acid battery, qty. 1, Electronics Surplus and Supply
(ESS), Manchester, NH (603) 624-9600.

14) 1.5-volt alkaline D cells, qty. 4 (optional).

15) Bright blue LEDs, qty. 2, RadioShack.

16) Bright red LEDs, qty. 2, RadioShack.

17) 78L05 low dropout voltage regulator, qty. 1 (Digi-Key or Jameco).

18) Mini SSC Il board (optional) , gty. 1, for $44.00, from Scott Edwards Electronics, Inc.,
www.seetron.com/ssc_faq.htm.

19) Wire-wrap wire, Electronics Surplus and Supply (ESS), Manchester NH (603) 624-9600.

20) Stranded wire, RadioShack.

21) MAX233 IC from Jameco, part #106163, for $4.95, qty. 1.

22) PC mount RS-232 9-pin D shell connector (Digi-Key or Jameco).

23) RS-232 cable (Surplus, Jameco, or Digi-Key).

24) Discrete components (resistors, capacitors, diodes, and switches) from RadioShack or
Digi-Key or Jameco.

Figure 2 and Photo 2, is ideal for robotic and animatronic applications. It was
designed for a PIC servo controller application developed by Mark Sullivan for
robotics applications. Sullivan's code is highly optimized and can handle up
to eight RC servos reliably. A wire-wrapped version of the board used for my
Tilt/Pan Camera Platform is shown in Photo 6. | obtained Figure 2 by reverse
engineering Mark's PIC 16F84 Assembly [5]. It is available freely on the web
at http://mks.niobrara.com/microtools.html.

The SERVO84 accepts simple three byte servo position commands via
the serial port from the Stamp BS2 and it maintains the proper PWM wave-
forms every 20 milliseconds, required to keep the RC servos positioned cor-
rectly. This board, in effect, acts as a co-processor to the Stamp to alleviate
extra processing on the Stamp BS2 required to refresh each RC servo, so
that the Stamp may be free to perform other more important tasks, and also
increase its response to external events.

The SERVO84 Controller board is easy to make and not very expensive,
if you already have the tools required, including a PIC programmer. | use the
Warp13 programmer for all my embedded PIC programming tasks since it
works directly with Microchip's MPLAB which is also freely available as a
download from www.microchip.com.

A DIY PIC 16F84 programmer that is easy to build and does not require
a UV eraser is described in many FAQs and articles written by David Tait who
was one of the first persons to design a cheap PIC programmer. He is respon-
sible in part for the PIC revolution today. These articles can be found on the
web at http://members.optushome.com.au/donmck/dtait/index.html.
Another DIY PIC16F84 programmer that includes a PC board layout is
described in Bob Blick's web site www.bobblick.com/projects/
PicProg/index.html. Check out Bob's other great projects including his
Persistence of Vision (POV) experiments, one of which is a "Propeller Clock."

There is another board available from Scott Edwards Electronics, Inc.,
www.seetron.com for $44.00, that performs a similar function called a Mini
SSC I Serial Servo Controller. It is a compact, well-designed surface mount
board that measures 1.4" x 2.1", and is ideal for animatronics and robotics
applications. In fact, there are many web-based projects including a unique
wooden mirror http://fargo.itp.tsoa.nyu.edu/~danny/mirror.html that uses
this board. A single board can handle up to eight servos, but can also be cas-
caded with other boards to handle up to 256 servos. If Scott Edward's board
is used, then small changes will have to be made to the Antique Robot BASIC
code (check out Listing 2 available for download from Nuts & Volts website).

The changes to the serial /O are only needed to conform to Scott's
servo command syntax. By the way, Scott Edwards now has an updated ver-
sion of his Stamp Classic Programming and Customizing the BASIC
Stamp. | happen to own the first edition, which I still reference frequently and
highly recommend [4]. It has plenty of information on controlling RC servos
and building a Sonar Ranger from discrete components and was the book
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Photos

Vision (POY) display model base

Programming and Customizing the BASIC Stamp [4] that
the Meccano six-volt DC motor and heavy duty plasti

that got me started using the Stamp.
IR RECEIVER ELECTRONICS BOARD

The small board mounted on a mast made from PC board standoffs is
shown in Photo 5 and Figure 1, and holds the Sharp GP1U52X IR receiver
used to receive commands from a Sony TV remote control and the two CDS
light sensors are used for Light Look, Moth, and Cricket robot behaviors. The
Stamp decodes the commands from the 40K Hz IR signal generated by the
Sony TV remote using the 12-bit (SIRC) Sony IR protocol.

LIGHTING

Glued to the front of the robot frame are two bright blue LEDs used as
headlights, and glued to the rear of the robot are two bright red LEDs used
for stop lights and turn signals. The LEDs are controlled by the control soft-
ware currently loaded on the Stamp microcontroller. The robot looks really
neat in a dark room with these LEDs lit. For a more interesting visual effect,
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I intend to add bright red LEDs to the panning sensor platform. Now where
did | see this panning red light before?

THE POWER SUPPLY

Surplus rechargeable lead-acid batteries shown in Photo 7 are far better
for powering robotic projects while also helping the environment by reducing
the number of 9-volt and 1.5-volt D cell batteries needed for robotic applica-
tions that would end up at the dump. They usually have a very long life even
after having been used for commercial emergency lighting applications.

A small Panasonic 6-volt, 4 AH rechargeable lead-acid battery mounted
under the robot body conveniently powers the on-board electronics and
motors, including the RC servos, the Polaroid 6500 Sonar Ranger, the
Antique Robot Controller Board, and the SERVO84 Control Board (if used). |
charge it using a Sears one-amp motorcycle charger. If desired, a battery
pack consisting of four 1.5-volt alkaline D cells may be substituted for the 6-
volt sealed lead-acid battery.

A +5 volt power supply circuit, shown in Figure 4, is required for the



optional Servo84 Controller Board. It may be located on the Servo84 Board
if there is enough room or on a separate prototype board. The voltage regu-
lator should be of the "low drop out" kind such as a 78L05, so that it can be
powered from a single +6 volt battery.

TOOLS NEEDED

In addition to the standard tools used for electronics projects, the follow-
ing tools will be needed to build the Antique Bot:

Erector Set Wrench

Allen Wrench (for Meccano Sets)

Electric Screw Driver (optional)

Standard Screw Driver

Pliers

Wire Cutters

File

Wire-wrap Tool (optional) available at RadioShack, part #276-1570
Wire-wrap Gun (optional) available at electronic surplus stores
1/4" Electric Drill (optional)

Hot Glue Gun (optional)

Dremel Tool (optional)

Emery Cloth (optional)

Parallax Stamp Programming Cable

Warp13 PIC Programmer or equivalent (optional)

CONSTRUCTION TECHNIQUES USED

To the horror of toy collectors everywhere, rusted Erector Set parts may
be carefully cleaned with a Dremel Tool or fine Emery cloth, and then spray
painted with aluminum enamel paint or any enamel paint of any other color,
for a more durable and esthetic finish. Gilbert sets are particularly prone to
rust since they were not originally painted. Holes can be easily widened to fit
non-standard parts, using a power drill or a file. Of course, altering the parts
devalues the set if you later plan to sell it to collectors.

In fact, new Erector Set parts can be machined from old parts by using
an old part as a pattern and some scrap steel or aluminum pieces, if you
happen to have an 8" drill press or machine shop available to you. Please
wear goggles when using any power tools, especially the high-speed Dremel
tool, and remove any remaining burs from cut metal using a file, emery cloth,
or the Dremel tool.

The robot's frame and servo mounts are all made from Erector Set gird-
ers and plates as shown in Photos 8 and 9. Any convenient design may be
used for the robot's base, just be sure to leave enough room for your elec-
tronics boards, batteries, sensors, and actuators. The front wheel which
works very well on smooth floors, is a free spinning wheel made from new
Meccano Set parts, as seen in Photo 4. The spring is basically a shock
absorber used to improve steering over rough terrain. Any convenient wheel
including a swivel chair caster may be substituted.

One task that | always dreaded when working with Erector Sets was the
endless cycle of loosening and tightening nuts and bolts. | found that using
an electric screwdriver became an invaluable tool in fastening the Erector Set
parts while also saving time. | also found an electric screw driver hex bit of
similar dimensions to the Allen Wrench that is included with Meccano Sets,

REFERENCES

Books:

[1] Jones, Joseph, L., Mobile Robots — Inspiration to Implementation, AK
Peters, Limited.

[2] Martin, Fred, G., Robolic Explorations: A Hands-On Introduction to
Engineering, Prentice Hall, Inc., 2001.

[3] Lacoste, Robert, “A New View," Circuit Cellar, Issue 132, July 2001.

[4] Edwards, Scott, *Programming and Customizing the BASIC Stamp
Computer, McGraw-Hill.

*(Available [rom the Nuts & Volls bookstore www.nutsvolts.com)

Datasheets:

[5] Microchip Technology, Inc., "PIC16F8X 8-Bit CMOS Flash/EEPROM
Microcontrollers," document #DS30430B, 1996.

Sources:
Microchip Technology, Inc., 1-800-344-4539, web site: www.microchip.com
Parallax, Inc., 1-888-512-1024, web site: www.parallaxinc.com

that works with the hex Mecanno bolts. Beware of the sudden kickback you
may get if you overtighten a screw.

Stiffness of assemblies can be increased by using multiple layers of steel
girders or plates. For example, a heavy duty bumper may be assembled by
layering thin girders and fastening them with long 1/2" 8-32 nuts and bolts.
Sometimes layering Erector Set parts with other materials such as plywood
can increase the strength and rigidity of mechanical assemblies (compos-
ites). Bumpers for the robot are assembled from layering girders together
and bolting them together. Microswitches may then be attached to the
bumpers for collision detection.

Servo mounts are easily adapted to the Erector Set form factor as shown
in Photos 10-11. Various brackets may be put together depending upon the
ingenuity of the builder. RC servo push rods, cams, and horn attachment
hardware sold in hobby shops are great for making animatronic devices such
as robot arms and hands, fingers, or any other device that requires linear
motion.

The battery holder shown in Photo 7 is sturdy enough to hold the six-volt
lead-acid battery to the bottom of the robot. A foam or cardboard box sur-
rounded by Erector Set aluminum plates may also be used to protect the bat-
tery from harm. A similar battery holder for six D-cell batteries can also be
put together. PC board standoffs fit very nicely with Erector Set parts and can
be used to fasten PC boards, and other hardware to the robot.

LEDs, microswitches, and other sensors may be "hot glued" to the robot
body, and later removed when re-using the Erector Set parts. Hot glue is also
good for locking stubborn nuts and bolts that get loose due to vibrations.

BUILDING THE ANTIQUE ROBOT CONTROLLER BOARD

To build the Antique Robot Controller, use the schematic shown in Figure
1. Parts placement and board fabrication techniques are not critical. Wire
wrap, point-to-point, and PC board construction can all be used for this proj-
ect. | chose to wire-wrap the Antique Robot Controller Board. The Antique
Robot board may be built using the following procedure.

Start by soldering the pin-headers and IC sockets onto the RadioShack
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prototype board or PC board. Next, solder the 0.1uF bypass capacitors as
close to the IC socket power pins as possible. Do not clip the leads, since they
make handy wire wrap or point-to-point posts. Solder other discrete compo-
nents such as resistors, capacitors, and diodes as designated in the
schematic. Wire wrap labels can be purchased from Jameco to make the
wire-wrapping task easier if the wire wrap method is used.

Next, wrap the power lines using red wire, and wrap the ground lines
using black wire. Tie all ground wires to a single post if possible. Finally,
wrap each logic signal using white, yellow, or blue colored wire, checking
each one off from the diagram until all signals have been wired. Screw any
PC standoffs to the prototype board and glue or solder the RS-232 connec-
tor directly to the prototype board.

At this point, it's time to check the circuit for shorts or open lines by
using your digital voltmeter to check continuity on all power, ground, and
logic signals. You can inspect the board using a magnifying glass.

Before populating the board with the ICs, power the board by connect-
ing a 6-volt battery to the (+) and (-) power terminals and check to see if the
power LED lights up. If it does, check for +5V at the VDD pin of each IC and
V at the VSS pins. Once this has been done, you can populate the board
with the ICs and fire it up for the first time. Build the +5 volt power supply
circuit shown in Figure 4, if the optional Servo84 Board is going to be used.
Check for +5 volts output when the 6- volt battery is connected to the input.
The current is usually limited by the low voltage drop 78L05 voltage regu-
lator to 50 or 100 mA. This is sufficient to power the PIC16F84 located on
the Servo84 board. | used point-to-point techniques to build the IR receiver
board using a small RadioShack prototype PC board and Figure 1 as a
guide.

BUILDING THE OPTIONAL BOARDS

A PC board was used to assemble the SERVO84 board using Figure 2.
Detailed instructions for making the optional SERVO84 board are not pro-
vided due to article length limitations, although | did provide enough infor-
mation to allow the reader to build one or to use a substitute Mini SSC I
Serial Servo Controller. See Figure 3 for a general Antique Robot hook-up
diagram.

Be sure to connect all ground and VCC lines between each module as
shown in Figure 1. Make sure that the +5 volt and the +6 volt RC servo and

+6 volt Polaroid Sonar Ranger terminals are connected. Check power to any
other optional modules including the +6 volts for the Polaroid 6500 Sonar
Ranger Board, the +5 volts for IR receiver board, and the +5 volt and +6 volt
for the SERVO84 board.

SOFTWARE FOR THE ANTIQUE ROBOT

A complete listing of the Antique Robot Control Software that contains
all the necessary Stamp BS2 code to give the robot a few simple behaviors
including accepting simple commands from the user via the Sony Remote
Control is shown in Listing 1, which is available for download from Nuts &
Volts" website. The user commands that cause the robot to move are
Forward, Reverse, Left, Right, Faster, Slower, and Stop. Code for other
behaviors that are currently under development such as Follow and Avoid
are also provided. This version of the software also takes advantage of the
SERVO84 controller board. It provides added functionality and increased
performance over using the Stamp to refresh the servo motor positions by
eliminating the extra code needed to maintain the RC servo motor positions
every 20 milliseconds. All the source code that accompanies this article,
except for the SERVO84, may be found on the Nuts & Volls web site at
www.nutsvolts.com.

The software required for the optional SERVO84 controller board may
be found on Mark Sullivan's web site at http://mks.niobrara.
com/microtools.html site, or if a board is purchased from Scott Edwards
Electronics, Inc., the associated software and documentation may be found
at his web site, www.seetron.com. The Avoid behavior that [ am currently
developing prevents the robot from hitting obstacles in its way by compar-
ing Sonar Ranger readings and IR Ranger readings to pre-selected thresh-
olds. When an object is determined to be too close for comfort, the robot
either stops, backs up, turns left or turns right, or combines any of these
behaviors in order to avoid the object.

As | mentioned earlier, other robot behavior algorithms from previous-
ly published projects may be executed on this robot if the Stamp BS2 I/O
pins are changed accordingly and any variable name conflicts are resolved.
This opens up all the Parallax Boe-Bot robot software and experiments for
use on the Antique Robot. Many other web sites, for example Acroname,
Arrick Robotics, and Parallax, Inc., have advanced robot behavior software
developed for various types of robots that may also be adapted to this robot.
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AN ERECTOR SET FOR THE NEW MILLENIUM

| can envision a new Erector Set geared towards robot builders as afford-
able, easy to use, and as versatile as the older generation Meccano and
Gilbert Erector Sets. It combines the best features of Heathkit, Parallax,
Meccano, and LEGO to allow robots as complicated as the Hero | or the Mars
Lander or a robot hand to be assembled by the hobbyist:

+ New girders, plates, and fasteners made of the latest alloys allow for light-
weight, high strength and stiffness construction materials (poly-carbon-
ate composites) space age NASA.

Precision gears, pulleys, timing belts, chains, and cams.

+ Muscle wire, memory shape metals, etc.

+ Plastic coverings for models.

+ Injection Molded clear domes, etc.

+ The latest coreless DC motors, RC servos, and stepper motors would

replace the old six-volt DC motor or the 120-volt geared AC motor.

+ Electronics Modules.

« Electronic Speed Controllers (ESC) similar to those used on electric rac-

ing cars and Electric RC Planes.

+ Sensor Controller Board.

+ IR Remote Control.

» RF (900 MHz) transmitter/receiver communications link to PC or laptop

host.

+ Sensor modules similar to those provided by LEGO.

+ Polaroid 6500 Sonar Ranger (or low-cost alternative).

- Sharp IR Rangers would be included in the set.

OTHER ERECTOR SET PROJECTS

An interesting fact that | read while doing research on the web is that
one of the largest Meccano models resides in Ripley's Believe It or Not in St.
Augustine, FL. It is a giant model of a Ferris Wheel that was built when
Meccano started selling its sets in the US. Another interesting fact is that a
new theme park dedicated to A.C. Gilbert is being built in Oregon.

The web is full of other Erector Set and Meccano Models from all over
the world, check out the web ring site at www.meccanoweb.com for some
excellent examples of models.

The following is a list of some other Erector Set projects that | have
recently completed. Due to article length limitations, | can but provide a

short description of each.

Here is my list along with a photo of some of my completed projects,
along with some new ideas. | leave it to the reader to take up the challenge
of building the remaining models.

1) A tilt/pan/zoom web cam platform that | built is shown in Photos
12a,b.

2) A POV display based on a POV project in Scott Edwards book
Programming and Customizing the BASIC Stamp [4] that | built is
shown in Photos 13a,b.

3) A PUMA 6 Degrees of Freedom (DOF) robot.

4) A Pick and Place robot arm.

5) A Mars Lander Robot.

6) A Robotic Hand.

7) A Hexapod Robot.

8) A Walking Robot.

9) A Lost in Space Robot.

10) Kronos Robot, from the 50's Science-Fiction movie.

BACK TO THE FUTURE

I have shown how an antique Erector Set combined with modern sen-
sors, actuators, RC servos, and electronics makes a far better robot con-
struction kit than many new "plastic" robot construction sets.

| also provided a design for a DIY Boe-Bot-like robot platform that may
be used for education, training, and robotics experiments that costs far
less than building a Boe-Bot or a Rug Warrior when using surplus elec-
tronic components and antique Erector Set parts. Much of the Stamp
BS2-based robotics software available on the web or from Parallax may
also be used on the Antique Bot with minor modifications to the hardware
and software.

| also described other Erector Set based designs of projects that | have
recently completed that demonstrate how versatile the Erector Set really is.
It is a timeless invention that for over a century is still ahead of any other
modern construction sets and is a great educational toy for learning
mechanics and robotics.

Let's get these old Erector Sets out of the hands of toy collectors and
antique dealers and into the hands of robot builders, so that they may again
be used for their intended purpose. I'm sure that's a sentiment that Mr.
Hornby and Mr. Gilbert (inventors of the Erector Set) would approve of. NV
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Stamp Applicati

Putting the Spotlight on BASIC Stamp

jects, Hints, an

ons

by Jon Williams

T've al_wags had an interest in the weather. As a
boy, | would read books on basic meteorology
and simple weather forecasting. There was a
moment, albeit brief, when | thought about being
a TV weather man. After high school and a cou-
ple of years in the military, | went to work in the
irrigation industry and spent most of that time in
the golf course business — a business tied very

directly to the weather.

ven though I've been
out of that business
for a couple of years,
my morning routine is
the same: | wake, |
stretch, | go out onto the front
porch to see what the weather is
like, and what | can expect for the
day. Today (early January as |
write) was really nice. It's clear in
Dallas and the temperature on my
front porch was 65 degrees and
the air is clear. You can't beat that.
A couple of months ago | was
contacted by a Stamp program-
mer named Tim. He lives in
Tucson and has a big interest in
the weather — very big. He told
me about a low-cost weather sta-
tion that used Dallas
Semiconductor 1-Wire technolo-
gy. | was under the impression
that these stations were no longer
available, but | was wrong. A com-
pany called AAG in Mexico has
them and you can order them via
the Internet using PayPal. A 1-
Wire weather station seemed like
a neat add-on for a BSZ2p, so |
bought a few.

| -Wire Weather Station

Since we don't have to build
the station, I'm not going to
include the schematic here. It is
available on the AAG web site if
you'd like to review it as we go
through the code. The key thing
to understand is that there are
three devices connected to the 1-
Wire bus: a DS1820 thermometer,
a DS2423 counter for the
anemometer (wind speed), and a

DS2450 quad analog-to-digital
converter that is connected to the
wind vane.

The connection to the weath-
er station is an RJ-11 (telephone)
connector. If you have a BS2p
Demo Board, this project is easy
since there is an RJ-11 on the
board. Even if you're making your
own connections, please note that
the 1-Wire pull-up is very stiff, 1
kOhm. This is necessary to over-
come the impedance of the cable
connecting the Stamp to the
weather station. If you are using
the Demo Board, remove jumper
B2 and connect a 1 kOhm pull-up
to the 1-Wire bus.

Weather Code

With nothing to build, let's
jump right into the code. Now ...
before we even start, we need to
know what the 1-Wire serial num-
bers are. I've worked with two of
these stations and neither came
with the serial numbers printed on
the side of the box (nor was |
expecting it). This is not a prob-
lem. What we need to do is run
the 1-Wire SearchRom code we
developed last April. If you don't
have it, you can download the
code from the Nuts & Volts web
site.

When you run SEARCHDE-
MO.BSP you'll see that it doesn't
know what a DS2423 is and lists it
as an "Unknown Device." Don't
worry about this. Just copy the
serial numbers so that they can
be plugged into the weather sta-
tion code.
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Okay, this listing is pretty long
so we better jump right into it. The
Initialization section opens the
DEBUG window, displays a head-
er for the screen, then gets down
to work. The first piece of real
work is to make sure that the 1-
Wire bus is not shorted. This is
done by making the 1-Wire comm
pin an input then reading it to
make sure we see it pulled up to
+5 (will read 1). If zero is returned,
the program is aborted to an error
handler.

The next section of code is
the reason we just did that check.
There's a small power supply in
the weather station. Okay, okay,
it's just a diode and a capacitor.
The cap provides Vdd to the 1-
Wire devices and to pull-ups con-
nected to the A2D converter.
Since the supply "borrows" power
from the 1-Wire bus, we start the
program by charging it. This is
done by making the 1-Wire bus
pin high and waiting for 10 sec-
onds. In our program, a message
is displayed showing the charging
time left.

Once the station is charged,
labels for communication status
and each of the sensors are print-
ed. The program then enters the
main loop. In the main loop, the
program checks to see that the

| station has connected the branch-

| es to the current sensor. So long

as the station stays connected,
the program will run the main

loop. If the station gets discon-
nected, the initialization sequence
will be re-run until contact with the
station is reestablished.

We can check to see if the sta-
tion is connected by issuing the
SearchROM command and read-
ing back two bits. If nothing is
connected, all we'll see is the
pulled-up bus and a value of %11.
If there are devices connected,
we'll get another pattern. The rea-
son for checking is the same as
looking for a short: there's proba-
bly a lot of wire between your
desk and the station and acci-
dents can happen. We'll assume
that the world is a perfect place
for wires and that there are not
shorts and the station is connect-
ed. Now we can read and display
the sensors.

Temperature

The first sensor is the DS1820
temperature sensor. We've used
this before so we'll be brief in the
coverage. The routine starts by
loading the device serial number
into an array called romData. This
process is facilitated by a small
sub-routine called Load_SN. What
we'll do is load the DATA address
of the device into eeData, then
call this routine. The serial num-



ber is read out of EEPROM and
placed into the array.

With the serial number
loaded, we'll issue a MatchROM
command with the serial number,
then the temperature conversion
command. All of this happens in
a singe OWOUT statement. Then
the 1-Wire bus pin is taken high
and we wait for 750 milliseconds.
This is the worst-case conversion
time for the DS1820 and making
the bus high provides power dur-
ing the conversion process.

The nine-bit Celsius tempera-
ture is retrieved with OWIN and
converted to Fahrenheit for dis-
play. Note that the temperature is
a signed value. This time of year
the temperature in many areas of
the country falls below zero
Celsius (32 Fahrenheit).

The temperature is displayed
using a subroutine — RJ_Print —
developed by Stamp guru, Stamp
list contributor, and all-around-
nice-guy, Dr. Tracy Allen. To use
this routine, we need to pass the
width out of field in the variable
width and our value to print in
riNum. Tracy's routine makes
clever use of LOOKDOWN to
determine how many spaces to
print (pad) before the actual num-
ber. If the number is negative, a
minus sign will be printed in front
of the number.

Wind Speed

The 1-Wire weather station
measures wind by counting the
number of pulses during a known
time window. Mechanically, there
is an arm connected to the
anemometer cups that carries a
couple of magnets to trip a reed
switch connected to the DS2423
counter. Since the counter cannot
be reset, what we'll have to do is
get the current count, delay for
some period, read the count

again and then subtract the first
reading from the second to obtain
the difference.

What Tim noticed and | con-
firmed is that the counter only
seems to work properly when
used in overdrive mode. Neither
one of us can explain it, but |
wanted to make you aware in
case you decide to make modifi-
cations to the program.

To put the DS2423 in over-
drive mode, we send the
ODMatchROM value by itself.
After that, we send additional data
using the high speed setting of
the OWOUT command. Since the
DS2423 is actually a memory
plus counter, we're forced to read
the final byte of the page that pre-
cedes the counter value. It's a
quirk of the DS2423 that you can-
not reset the counter (it is reset on
power-up) nor read it directly.
There are actually two independ-
ent counters in the DS2423. The
weather station ties the inputs
together so reading either one will
give us the same value.

Our OWIN ends up reading
the lower 16 bits of a 32-bit count-
er. Then the program pauses for
2500 milliseconds and reads the
counter again. The difference is
computed and the wind speed is
calculated.

The general formula for wind
speed is given as:

Speed (mph) =
Revolutions_Per_Second * 2.453

There are two magnets on the
t-bar that rotates above the wind
speed counter switch, so each
revolution actually gives us two
counts. If we paused for one sec-
ond, our wind speed resolution
would be 1.23 mph (2.453 mph /
2). Since | wanted a little better
resolution than that, | used a
PAUSE value of 2500. This brings

the resolution down to 0.49 mph
— much better. What this means,
though, is we have to wait for the
wind speed reading. This is the
reason the sensor indication was
developed.

In order to maintain our reso-
lution within the Stamp's integer
math system, what we're actually
going to do is use 24.53 to get
tenths. Since our PAUSE value is
2500 — equivalvant to waiting five
seconds if one revolution equaled
one count — we divide that by five
and get 4.906. For use with the
Stamp, we multiply 4.906 by 256
and use the */ (star-slash) opera-
tor. The result is multiplication by
a fractional value.

The variable speed now holds
the wind speed in tenths of a mile
per hour. For display, we extract
the whole part by dividing the
wind speed value by ten, then
sending it off to RJ_Print. Then we
print a decimal point and the
tenths digit by using the DECI
modifier.

Wind Direction

While many weather stations
use a free-rotating potentiometer
to determine wind direction, the 1-
Wire station takes a different
approach. It uses eight reed
switches connected to a resistor
array that is read by an DS2450
quad AZD converter. The way the
resistors are connected means
that a given A2D channel will
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either see full scale, half-scale, or
ground. Our trick will be to con-
vert these four analog readings
into a 1-of-16 direction value.

The DS2450 is configured to
read all four channels, using
eight-bit values with a 5.12 volt
reference. Since the actual volt-
age at the station is going to be a
bit less than five volts, our highest
reading will be slightly less than
255 (full scale at 5.12 volts). |
wrote a quick test program to
decode the values for each of the
16 compass directions. High val-
ues tended to be around 235 to
240, middle values around 120,
and low values between 0 and 3.

To get the A2D data, we issue
a ReadMem command starting at
address 0. We need to retrieve

Resources:

3718 Valley View Lane, #3040
Irving, TX 75062
(972) 659-9090

jonwms@aol.com

(888) 512-102
www.parallaxinc.com
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eight bytes of data since the
DS2450 can be configured for 16-
bit values. Since we don't need
the romData array anymore, the
A2D data is read into it. Next,
we'll grab every other byte to cre-
ate a single word value that can
be used in a table to determine
direction.

As each A2D channel is
retrieved from romData, it is divid-
ed by 90. With integer math, this
division will always return a value
of two (high readings), one (mid-
dle readings), or zero. The result

1-Wire bus

NOTE: The

50 control
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requires a very stiff pul

of each division is placed into a
separate Nib in the variable direc-
tion. At this point, direction holds
a value that tells us the direction
from which the wind is blowing.
LOOKDOWN is used to convert
this value into a zero to 15 value
that can be used to point to a
string. You can see how the large
look-up table was split in two
pieces and that the variable dFlag
is set to an out-of-range value
before LOOKDOWN is used.

If the value returned in direc-
tion is invalid (it happens — one of

no Reset
Front-End F

Back-End F

my stations has a bad part), the
value of dFlag will not be changed
by LOOKDOWN. This can be
used to flag an error as we've
done with this program. If the
value was good, the LOOKDOWN

Tha

tables will convert it to a value
between zero and 15. We use this
value to calculate the address of
the string that tells us the direc-
tion and print it with the subrou-
tine called Print_String.

Well, that about wraps it up for this month. For those of you inter-
ested in the weather, this should get you started. Be sure to take a look
at Tim's site and the Dallas Semiconductor site for more sensors.

month

... GPS. Yes, | said | wouldn't write about it but ['ve

been convinced that | should. We'll be using the BS2p again and tak-
ing advantage of the SPSTR modifier of SERIN.
Until then, Happy Stamping. NV

DATA "Error"




Weather Labels:

DEBUG MoveTo, 0, 4, "Comm...ieveees ™
DEBUG MoveTo, 0, 6, “( ) Temperature... ", CR
DEBUG MoveTo, 0, 7, "( ) Wind Speed.... ", CR
DEBUG MoveTo, 0, 8, "{ ) Direction..... ", CR
* ——-—[ Main Code |
r
Main:
GOSUB Comm_Status ! chack 1-Wire comm
IF (commStat = CommOkay) THEN Show Sensors
PAISE 2000
GOTO Initialize ! "reboot™ if comm went down

Show Sensors:
GOSUB Flag Sensor ' show sensor in use
BRANCH sensor, [Show Temp, Show Wind Speed, Show Wind Dir]

Main2:
sensor = sensor + 1 // 3
GOTO Main
END

salect next sensor

! ==——=| Subroutines |

RN T AN TR AT AT EAEFTAER TR T ISR RS v e R d kR

’

! A shorted condition on the l-Wire bus has been detected
! — we can't charge the station cap in this condition
’

e e

Bus_ Shorted:
DEBUG CLS, "The 1-Wire bus is shorted.", CR
DEBUS "Please repair before continuing.", CR
END

EAkkkN Ak Akt kR Rk kW h

Print status of 1-Wire comms

v
)
P okmpsktrwsmabaammARE A bR R R
s

eeAddr = Conmlp ! assume bus is up
commStat = CommOkay
GOSUB Device Check ! check bus for devices

IF (devCheck <> NoDevice) THEN Print Comm

eehddr = CommDn

commStat = NoComm

DEBUG MoweTo, 19, @, REP " "\l5 * clear station data if down
DEBUG MoveTo, 19, 7, REP " "\15

DEBUG MoveTo, 19, B8, REP " "\15

Print Comm:
DEBUG MoveTa, 12, 4 ! show comm status
GOSUB Print String
RETURN

L As S s A SRR at sttt tl 2l

Check for presence of l-Wire devices
-- does not search for ROM codes

e s A e e R e

Device Check:

devCheck = 0

OWOUT OWpin, OW_FERst, [SearchROM] )

OWIN OWpin, OW _BitMode, [devCheck.Bitl,devCheck.Bit0]
RETURN -

R R R e e

Indicate sensor in use
(A2 d RS RSt s s d

- w o=

Flag Sensor:

DEBUG MoveTo, 1, &, " "

DEBUG MoweTo, 1, 7, ™ "

DEBUG MoveTo, 1, 8 " "

DEBUG MoweTo, 1, (6 + sensor), "*"
RETURN

! clear previous mark

' mark current sensor

AEREAEEEE TR R R AR AT AR AT e R

Transfer OW serial number to RAM
-- point to SN with eeAddr

AR AN A AN T AN E AT T AR NGNS

L

Load SN:
FOR idx = 0 TO 7
READ (eeRddr + idx), romData(idx)
NEXT
RETURN

* load ROM pattern

LR R e e s s e e

[
* Retrieve and display temperature
r
r

EREEE TR AT T AR A AR R Akt h ke w

Show_Temp:
eeAddr = DS1820 * load device serial number
GOSUB Load SN

CHOUT OMpin, OW_FERst, [MatchROM,

HIGH OWpin
PAUSE 750
INPUT OWpin

STR romData\fd, CnvrtTemp]

extra juice during conversion

OWOUT OWpin, OW FERst, [MatchROM, STR romData\8, RdScratch]

OWIN OWpin, OW BERst, [tlo, tHi]

tSign = sign

tempin = tempIn >> 1

IF (tSign = 0) THEN NoNegl
templn = tempIn | S$FFOOD

NoNegl:

templ = templn

tempIn = templn */ $01CC
IF (tSign = 0) THEN NoNeg?
tempIn = templn | $FFO0

NoNegZ:

]
.
r
v
’

tempF = tempIn + 32

DEBUG MoveTo, 19, 6
riNum = tempF

width = 5

GOSUB RJ_Print

DEBUG " ", DegSym, "F"
GOTO Main2

B e

Retrieve and display wind speed
== mph = rps * 2.453

LAR SRR RS R SR e RS R R e R R R R RS ]

Show Wind Speed:

selddr = D52423
GOSUB Load SN

* get starting count
’

OWOUT OWpin, OW_FERst, [ODMatchROM]

- =

=

save sign bit
round to whole degrees

extend sign bits for negs
save Celsius value

multiply by 1.B
if neg, extend sign bits

finish € -> F conversion

move cursor to temp display
prep for right justified print
five digits wide

OWOUT OWpin, OW HighSpd, [STR romData\B, ReadMemCntr, SDF, S501]
OWIN OWpin, (OW HighSpd | OW BERst), [cntrA.LowByte, cntrA.LowByte,
cntrA.HighByte]

PAUSE 2500
(305UB Comm Status

IF (commStat = CommOkay) THEN Get End Count

GOTO Main2

* get ending count
¢

Get End Count:

OWOUT OWpin, OW_FERst, [ODMatchROM]

r

= revs for 5 seconds

abort if comm down

OWOUT OWpin, OW HighSpd, [STR romData\8, ReadMemCntr, $DF, $01]
OWIN OWpin, (OW HighSpd | OW BERst), [cntrB.LowByte, cntrB.LowByte,
entrB.HighByta]

Calc CPS:

rps = cntrB - cntrd

IF (cntrB >= cntrA) THEN Calc Speed

ps = rps + SFFFF

Calc Speed:

R

speed = rps */ S04E7

DEBUG MoveTo, 19, 7

width = 3

riNum = speed / 10

GOSUB RJ_Print

DEBUG ".“, DECl speed, " mph "
GOTO Main2

L e

Retrieve and display Wind direction
R A AT AT ARG N AR TR AT T T T T w o

Show_Wind Dir:

eehddr = D52450
GOSUB Load SN

get diffential count

correct for rollover

rps * 4.906 (tenths @ 5 seconds)

width of whole portion
get whole portien
print it

then print tenths

OWOUT OWpin, OW_FERst, [MatchROM, STR romData\B, WriteMem, 508, $00]

FOR idx = 1 TO 4
OWOUT OWpin, OW NoRst, [508]

' setup four channels
* B-bit values

OWIN OMWpin, OW NoRst, [crclé.LowByte, crclé.HighByte, verify]

OWOUT OWpin, OW NoRst, [$01]

' 5.12 volt scale

OWIN OWpin, OW NoRst, [crcl6.LowByte, crcl6.HighByte, verify]

NEXT

Start Conversion:
OWOUT OWpin, OW_FERst, [MatchROM, STR romData\8, Convert, $0F, $55]
OWIN OWpin, OW NoRst, [crclé.lowByte, crclé.HighByte]

HIGH OWpin
PAUSE 10
INPUT OWpin

Get AZD:
OWOUT OWpin, OW_FERst, [MatchROM, STR romData\B, ReadMem, $00, $00]

OWIN OWpin, OW BERst, [STR romData\B]

! juice during conversion

Stamp listing continued on page 6/
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Events Calendar

The Events Calendar is a free
service for publicizing electronic
events such as amateur radio
hamfests, flea markets, etc. If
your organization is sponsoring
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.

While we strive for accuracy in
our calendar, we can not be
responsible for errors or can-
cellations. The information con-
tained in this column is for the
use of the readers of Nuts &
Volts and may not be repub-
lished in any form without the
written permission of T & L
Publications, Inc.

All listing information should be
sent to:

Nuts & Volts Magazine
Events Calendar

430 Princeland Court
Corona, CA 92879

Phone 909-371-8497

Fax 909-371-3052

E-mail
events@nutsvolts.com

reEB-MAR

FEBRUARY
2002

FEBRUARY [-2

MS - JACKSON - State
Convention. Jackson ARC, Ron
Brown AB5WF, 601-956-1448.
Email: ab5Swf@arrl.net Web:
http://www.jxnarc.org

FEBRUARY 2

KS - LACYGNE - Hamfest. Mine
Creek ARC, Ron Cowan KBODTI,
913-757-4455. Email:
kbOdti@arrl.net

MI - DEARBORN - Antique
Radio Swapmeet. Armenian
Community Center, 19319 Ford
Rd. Michigan Antique Radio
Club, Don Colbert, 313-278-
1948. Email: donsradio@aol.com

COMPUTER SHOWS

AGI Shows, 317-299-8827
E-Mail: info@agishows.com
http://www.agishows.com

Blue Star Productions
612-788-1901
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, Ml

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
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: 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
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MI - NEGAUNEE - Hamfest.
Hiawatha ARA, Robert Serfas
N8PKN, 906-226-9782.

Email: n8pkn@aol.com

Web: www.gsl.net/k8lod/

SC - NORTH CHARLESTON -
Hamfest. Stall High School.
Talkin: 146.79, 145.25, and
147.45. Charleston ARS, Jenny
Myers WA4NGV, 843-747-2324.
Email: brycemyers@aol.com
Web: www.qsl.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 3

OH - LORAIN - Hamfest. Gargus
Hall, 1965 N. Ridge Rd. 8am-
1pm. Talkin: 146.700- and
444.800+. NOARS, John Schaaf
K8JWS, 216-696-5709.

Email: noars@gsl.net

FEBRUARY 4

AZ - PHOENIX (SUN CITY) -
Auction, 7pm. St. Clement of
Rome Catholic Church Social
Hall, 15800 Del Webb Blvd.
Talkin: 147.30+. West Valley
ARC, Jerry WOJIF, 623-214-
8136. Email: w9jif@juno.com

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: www.oarc.org/hamcat.html

FEBRUARY 9

ME - CHELSEA - Hamfest.
Augusta ARA, Tom Clay KD1KE,
207-382-6000.

Email: kd1ke@uninets.net

MI - TRAVERSE CITY -
Hamfest. Cherryland ARC, Joe
Novak W8TVT, 231-947-8555.
Email: jnovak@traverse.net

MN - ST. CLOUD - Hamfest. St.
Cloud ARC, L. Scott Hall
KAODAQ, 320-252-4498.

Email: Iscotth@aol.com

Web: www.w0sv.org

OK - ADA - Hamfest. Ada ARC,
Charles Etier KC5TGA
580-436-4425

Web: www.adacomp.net/~jewell/

FEBRUARY 9-10

TN - MEMPHIS - Hamfest.
Shelby County Bldg., Mid-South
Fairgrounds. Sat: 9am-5pm, Sun:
9am-2pm. VE testing. Ben
KU4AW, 901-372-8031, Melinda
KE4DXN, 901-744-1737.

Web: www.dixiefest.org

FEBRUARY 10

OH - MANSFIELD - Hamfest.
InterCity ARC & MASER, Scott
Yonally N8SY, 419-522-9893.
Email: n8sy@arrl.net

Web: www.maser.org

VA - RICHMOND - State
Convention. The Showplace,
3000 Mechanicsville Tpke.
8:30am-3:30pm. Richmond
Amateur Telecommunications
Society, 804-790-0077, opt 4.
Web: www.frostfest.com

FEBRUARY 16

CA - MONTEREY (SEASIDE) -
Hamfest. Naval Postgraduate
School ARC, Brian Broggie
W6FVI, 831-626-1501.

Email: wéfvi@arrl.net

Web: www.k6ly.org/radiofest

FL - SEBRING - Hamfest.
Highlands County ARC, Spencer
Whitmire W4ERC, 863-452-0359.
Email: wderc@arrl.net

MA - MARLBOROUGH -
Hamfest. Algonquin ARC, Ann
Weldon KA1PON, 508-481-4988
before 9pm.

OR - RICKREALL - Hamfair.
Salem Repeater Assn., Larry
Quiring KC7NOS, 503-585-8897.
Email: KC7NOS@juno.com

TX - SMITHVILLE - Hamfest.
Bastrop County ARC, Juan
Vinton KBSYAE, 512-303-4743.
Email: kb5yae@qsl.net

Web: www.gsl.net/kb5yae/

FEBRUARY 17

CO - BRIGHTON - Hamfest.
Aurora Repeater Assn., Wayne



Heinen NOPOH, 303-699-6335.
Email: nOpoh@arrl.net
Web: www.gsl.net/nOara

FEBRUARY 23

GA - DALTON - Hamfest. Dalton
ARC, Harold Jones N4BD,
email: ndbd@ocsonline.com

IN - LAPORTE - Hamfest.
LaPorte Civic Auditorium, 1001
Ridge St. 7am-1pm. Talkin:
146.52, 146.61- PL 131.8.
LPARC, Neil Straub WZ9N, 219-
324-7525. Email: nstraub@world
key.net

Web: www.geocities.com/K9JSI/
ND - BISMARCK - Hamfest,
Central Dakota ARC, Kurt
Carufel KBOKDG, 701-222-0938.
Email: carufel@home.com

NY - HORSEHEADS - Hamfest.
The National Guard Armory.
8am-3pm. Talkin: 146.700-,
444.20. ARAST, Randy 607-738-
6857. Email: n2syt@arast.org
Web: www.arast.org

VT - MILTON - State Convention.

Milton High School, Rt. 7. 8am-
Ipm. Talkin: 145.15-. Radio
Amateurs of Northern VT, Mitch
Stern W1SJ, 802-879-6589.
Email: wlsj@arrl.net

Web: www.ranv.org

FEBRUARY 24

FL - ZEPHRYHILLS - Hamfest.
Zephyrhills Area ARC, Ron
Russell N8VFE, 813-782-1602.
Email: ron301@aol.com

NC - ELKIN - Hamfest.
Briarpatch & Foothills ARCs, Pat
Hill AE4HK, 540-236-6747.
Email: CraigPatton @ kg4fla@hot
mail.com

NY - HICKSVILLE - Hamfest.
Levittown Hall. ARRL VE exams.
Talkin: W2VL 146.85. Long
Island Mobile ARC, Rich Rosner
N2STd, 631-563-1859.

Email: hamfest@limarc.org

Web: www.limarc.org

NY - WILLIAMSVILLE -
Hamfest. Lancaster ARC, Luke
Calianno N2GDU, 716-634-4667.
Email: luke@towncountryflorist
.com

Web: http://gbhamfest.ham
gate.net

OH - CUYAHOGA - Hamfest.
Emidios Party Center, 48 E. Bath
Rd. 8am-2pm. Cuyahoga Falls
ARC, Inc., Ted Sarah W8TTS,
330-688-2013.

Email: wBtts@arrl.net

MARCH
2002

Fvents Calendar

MARCH 2

AR - RUSSELLVILLE - Hamfest.
Arkansas River Valley AR
Foundation, John Evans
WB5BHS, 501-967-6001.

Email: jevans@cswnet.com

Web: www.cswnet.com/~arvarf
/hamfest.htm

CA - REDDING - Hamfest.

Shasta Cascade ARS, Jim
Bremer KE6OUA, 530-222-8001.
Email: keboua@arrl.net

FL - NEW PORT RICHEY -
Hamfest. Gulf Coast ARC, Rick
Brown AG4JN, 727-934-8741.
Email: ag4jn@arrl.net

Web: www.gulfcoastarc.org/
KY - CAVE CITY - Hamfest.
Cave City Convention Center, I-
65, Exit 53. 7:30am-2pm. VE

testing. Talkin: 146.94/34.
Mammoth Cave ARC, Jim
Erskine KD4GNN,

email: mail@chirotoons.com
NJ - PARSIPPANY - Hamfest.
PAL Bldg., 33 Baldwin Rd.
Splitrock ARA, Maria Turner
KB2VKP, 888-51 1-SARA.
Email: hamfest@splitrockara.org
Web: www.splitrockara.org
OK - ELK CITY - Hamfest. West

Tired of Expensive Inkjet Cartridges?

Save 90% on Inkjet Inks !

Refill kits Black (8 oz) Color (4 0z C, Y, M) # of Refills | Cost/Refill Kit Price
Printer (Call for Others Not Listed!) Black | Color | Black | Color | Black | Color
HP500 Series, 400, Officejet 300, 350, Fax 7 14 4.71 2.85 3295 39.95
HPB00 Series, Officejet 500, 570, 600, 610 630, 700 7 14 4.71 3.21 | 3295 4495
HP820C, 855C, 870C, 1000C, 1150C, Copier 120, 210 6 12 6.67 3.33 3995 3995
HP720C, 722C, 712C, 880C, 890C, 895C, 1120C, 1170C 6 12 6.67 3.75 39.95 4495
HP900C Series, P1000 Series, Officejet G55, G85, G95 6 12 6.67 3.75 3995 44095
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 39.95
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 2.85 1.67 39.95 3995
Epson Stylus Color 500, 200 20 17 1.50 2.35 | 2995 3995
Epson Stylus Color 400, 600, 800, 850, 1520, Photo 20 17 1.50 2.65 | 2995 4495
Epson Stylus Color 440, 660, 670, 740, 760, 860 20 17 150 2.65 | 2995 4495
Epson Stylus Color 480, 580, 880 NEW 20 17 1.50 2.65 2995 44095
Lexmark 3200, 5700, Z11, 212, Z31, 232, 15 17 2.67 2.35 39.95 39.95
Compagq 1J300, 1J600, 1J700, 1J750, 1J900 Xerox XJ8C 15 M 2.67 2.65 39.95 4495
Lexmark Z42, Z51, 252, Z83, Compaq 1J1200, A1000 NEW 15 17 2.67 2.65 3995 44095
Lexmark Photo kit for 3200, 5700, 7000, 7200, Z42, Z51, Z52 9 3.11 27.95
Lexmark 2030, 2050, Execjet ll/lic, Medley 4C, Compagq 1J200 10 17 3.00 2.35 | 2995 39.95
Xerox HC 450, XJ4C, XJ6C 22 12 1.36 3.33 | 2995 39.95
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

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+

COLOR Cartridge
Qty 1/ 3 /| 6+

Epson Stylus Color, Color Pro, Pro XL
Epson Stylus Color I, lls, 200

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 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 /
7.95 /
9.95 /
9.95 /
9.95 /
9.95 /
9.95 /

3.83
6.76
8.46
8.46
8.46
8.46
8.46

1095/ 9.31
10.95/ 9.31
11.95/11.95/11.95

/ 3.69
/ 6.52
/ 8.16
/ 8.16
/ 8.16
/ 8.16
! 8.16
| 8.98
/ 8.98

10.95/ 9.31 / 8.98

7.50/ 6.38 / 6.15
14.95/12.71 /1 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

Inkjef
Soufhwm_z\r

www.inkjetsw.com

(480) 668-1069 Fax

Circle #48 on the Reader Service Card.

Quality Inks and Toners for:
HP Epson Lexmark
Canon Apple Xerox

New Combination Black / Color Kits

4 oz black dye / 2 0z C,M,Y color - $44.95
4 oz black pigmented / 2 oz C,M,Y - $49.95

Mon - Fri 8:30-5:30 PDT 11:30-8:30 EST

Call or see us online!

1-800-447-3469

(480) 668-0959
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» Variable power control

iNsTeEK
OSCILLOSCOPE
MODEL G0S-620 [
Dual Channel — 20MHZ
(INCLUDES PROBES)

WELLER SULDEHING STATION MO.DEL W.‘.C Iﬂﬂ

* Replaceable heating element
* Quality light-weight pencil iron

(5 1o 40 walls)

53695

imsTek” FUNCTION GEN.
WITH INT/EXT FREQ. COUNTER
= 3 MHz, Digital Display ™= 5 |
MODEL 8216 3199531 i

Lab Manual / Work Book ..

Comaonent and Supp!ms Kit oo

Tool Kit .

RS Rm»_TELEC{]MMUNICATIDNS TFWNER
HANDS-ON TELEPHONY, LAN, CATV EXPERIENCE
WITH ONE SELF-CONTAINED UNIT
T-Comm Trainer (TCM-100)

e i

SCOPE PROBE 60 MHz
SWITCHABLE X1, X10

299" ALLIGATOR LEADS
10
$1295 | SETOF 10 2 //23\
SWITCHES

DIGITAL MULTIMETER
32 Ranges - 3'/2 Digit
MODEL MY-64

AC/OC VoltCurrent, Res. Cap,,

$97% ﬁ

Mini Toggle SPOT ........... 50¢ ea. ib

SOLDERING IRON 3-wIRE
HIGH PERFGRMANCE
#060501 = 8525

SOLDERLESS BREADBOARD
830 tie points. MB102PLT
model features 3 binding posts
and aluminum backplate

....... s199%  Only - — /%
L 2B% :
379 $1 9995 B N \
11995 MODEL TCM-100
PRESS-N-PEEL RESISTOR
T KIT

1/4W 5%
film. 5 pieces

zaBr:Gr;D. :9? 1500’5 {"{* | PC Board Transter Film | each Ur:}gg
2.95 |l s Ritia & Sheet . | values. 36
MBIOZPLT 855 800 PAIMM |PNPBesshee .. so00 | (EIEE P

PNPWel 5 Sheet .......990

HIGH QUALITY TOOL.S
With Cushion Grips and Relurn Spring

geedle Nose | Wire Diagonal
liers Stnpper Cutter
9(5555 < -quu 7:295

MOTION DETECTOR

$2¢ea. - 10 For $15

S 2o

g~ | PNP Blue 20 Sheet .. 2895
~ L | PNPWet20 Sheet 2895

5395

DIGITAL/ANALDG TRAINER
Variable and
high impact case

Complete
lixed power “
Assembled Kit

Frequency. Rubber Holster Included

PAD-234

portable

workstation

supplies, function generator,

digitat Y0, rugged design,
$150° ‘11!]‘m

 TERMS: Min. $20 +

In NJ: 732- 381-8020

FAX: 732-381-1006

DC POWER SUPPLIES
MODEL HY3003 - DIGITAL DISPLAY
Variable oulput, 0-30 VOC, 0-3 ﬂmpssgm -

MODEL HY3003-3 - TRIPLE OUTPUT
Two 0-30 VOC, 0-3 Amp
521500 _

variable oulpuls plus 5V 34
lixed. Digilal Display.

kG Sl Pirhiss O

OK ARC, Earl Bottom N5NEB, ‘

580-821-0633.

Email: n5neb@logixonline.net
TN - KNOXVILLE - Hamfest.
Kerbela Temple, 315 Mimosa
Ave. Bam-4pm. Talkin:
144.83/145.43 or 146.52 sim-
plex. Shriners of Kerbela ARS,
Paul Baird K3PB, 865-986-9562

MARCH 3

PA - GREENSBURG - Hamfest.
Foothills ARC, Tim Bartlow

‘ att.net

305 tai: Mosd=A S Avonal,
800-972-2225

Circle #49 on the Reader Service Card.

K3TB, 724-834-6517. Email:
k3tb@yahoo.com Web:
www.geocities.com/foothills007
VA - ANNANDALE - Hamfest.
Northern VA Community College,
8333 Little River Turnpike (Rt.
236). VE testing 9am. Talkin:
146.31/91 & 146.685-. Vienna
Wireless Society,
W4JTP, 703-392-0150.
Email: wédjtp@aol.com

Web: http://winterfest.home.

LMS5S 10 Min. v

LM741 10 win.
741800 10 Min, ...
7805 Regulalor

2N3904 10 Wi ...

PN2222 10 Min........
Red LED T 1% 10 Min,

Green LED T 1% 10 M. ........

Yellow LED T Pz. 10 Min
Photo Dell 10 Min .

...... 22¢ ea.
e FREE CATALOG
! MORE

~6cea || | ow-Priced

.. B¢ ea

6¢ ea || ltems In Our

7
“we|| FREE
256- Page Catalog

NJ 07001-2293

http:/www. slexp com
email: electron@elexp.com

Jim Parsons

WI - WAUKESHA - Hamfest.

SEWFARS, Gary Pierce NOLGE,
email: sewfars@hotmail.com
Web: www.sewfars.com

MARCH 9

AR - HARRISON - Hamfest.
Boone County Fairgrounds, Hwy.
65B. VE testing. 8am-2pm. North
AR ARS, Bill Rose N5VKF, 870-
741-7074.

Email: billrose@cox-internet.com
Web: www.gsl.net/naars/ham
fest/index.html

The Standard for checking
Capacitors in-circuit

Good enough to be the
choice of Panasonic,
Pioneer, NBC, ABC, Ford,
JVC, NASA and thousands
of independent service
technicians.

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’

CapAnalyzer 88A

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

ve given up on.

_—

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

Still cutting up the peb,
and unsoldering every
part trying to guess at
where the short is?

Your DVM shows the same shorted reading all
along the peb 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

Circle #50 on the Reader Service Card.

= - = — — == ————=— 3

$179 =

www.eds-inc.com
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AZ - SCOTTSDALE - Hamfest.
Scottsdale ARC, Ed Nickerson
wda7s, 480-949-5162. Email:
bnickers@qgwest.net

FL - PORT CHARLOTTE -
Hamfest. EARS & PRRA, Larry
Brown KD4KVE, 941-625-0830.
Email: kddkve@aol.com

NC - CHARLOTTE - Hamfest.
Charlotte County Fairgrounds.
7am-5pm. Talkin: 147.255+.
PRRA & EARS, Vic Emmelkamp,
941-473-5560. Web: www.fcros
by.com/hamfest/index.html
ND - WEST FARGO - Hamfest.
Red River Valley Fairgrounds.
8am-3pm. VE testing.

Web: www.rra.org

WA - PUYALLUP - Hamfest.
Mike and Key ARC, Michael
Dinkelman N7WA, 425-867-4797
days or 253-631-3756 eves.
Email: mwdink@eskimo.com
Web: www.mikeandkey.com

MARCH 9-10

LA - RAYNE - Hamfest. Rayne
Civic Center, 300 Frog Festival
Dr. VE testing. Talkin: 146.820-
600, 147.030+ 600 PL. LCARC,
web: www.wbddl.org

NC - CHARLOTTE - Hamfest.
Mecklenburg ARS, Tom Hunt
KA3VVJ, 704-948-7373.
Email: hamfest@w4btb.org
Web: www.w4bfb.org

MARCH 10

CANADA - BC - NEW WEST-
MINSTER - AR & Electronics
Flea Market. Burnaby & New
Westminster ARC, Bob Kungl
VE7KW, 604-524-9177.

Email: VE7TKW@rac.ca

MA - AMHERST - Hamfest.
Ambherst/Pelham Regional Middle
School, 170 Chestnut St. Exams.
Talkin: 146.940- & 145.130+ 71.9
PL. Mount Tom Amateur
Repeater Assn., Bob Meneguzzo
K1YO, 877-481-8131.

Email: klyo@arrl.net

Web: www.mtara.org/hamfest/
flea.html

MARCH 15-16

OK - CLAREMORE - Hamfest.
Green Country Hamfest
Committee, David Jackson
KE4OPA, 918-622-2277. Email:
info@greencountryhamfest.org
Web: www.greencountry
hamfest.org

MARCH 16

CT - POMFRET - Hamfest.
Eastern CT ARA, Paul Rollinson
KEI1LI, 860-928-2456. Email:
kelli@arrl.net



Muffle The Loudmouths!

Keep those loud TV commercials
on the straight and level with the
Blab Buster

By T) Byers

ou know the scenario. It's late evening, the day is done, and

you're settled in for a night of relaxation. On the screen, Sweet

Jessica has finally found her secret love, Robert, Prince of

Edonia, heir to the throne. Words fade to whispers, lusty lips part

to meet, and a cloak of silence falls over the intimate scene.
Suddenly, the TV cranks up the volume to an earshattering level to
announce that Lloyd's Lotto Emporium is having a year-end clearance sale
of previously-owned lottery tickets.

Don't you just hate that!? TV commercials are annoying enough, but
adding blasting sound to this manic madness is more than anyone should
have to bear. Well, enough is enough. So enough, in fact, that it prompted me
to build the Automatic Audio Attenuator, which | have affectionately nick-
named the Blab Buster. When you insert the Blab Buster between your TV
and the speakers, those late-night hawkers are hushed to a level of near
acceptability.

The Blab Buster is, in reality, an automatic volume control, or automatic
level control (ALC), that levels the playing field for audio sounds. Soft pas-
sages get boosted up so that you can hear them without cupping an ear, and
the loudmouth car guys are shut down to no more than a murmur. While it
was specifically designed to quiet boisterous TV commercials, it works as a
loudness control for any audio source, including VCRs, DVDs, cassette play-
ers — and even short-wave receivers.

The Magic Behind The Blab Buster

Imagine you had a magic genie that would constantly monitor the sound out-
put of your TV set and adjust the volume control as the audio level changes.
Your genie would turn up the volume during soft passages and turn it back
down when the noise level got too loud. Well, imagine no longer. That's exact-
ly what the Blab Buster does — it's your personal volume control genie.

The Blab Buster is designed to be compatible with the audio input/out-
put RCA jacks commonly found on today's VCRs and A/V receivers; that is,
200 mV at 10k for the input and 200 mV at 600 ohms for the output.
However, the dynamic input range of the Blab Buster is wide enough that it
automatically adjusts any input between 100 mV and 8 volts to 200 mV at
the output. It's this extreme input range that makes the Blab Buster versatile
enough to be used with a wide variety of audio devices —and more than pow-
erful enough to knock the wind out of those night squawkers. My measure-
ments show the frequency response to be within 3dB from 16 Hz to 20kHz,
with good performance up to 50 kHz.

What's even more amazing is that all this power is packed into a single
IC. The NE570 compandor chip was originally developed by Signetics way
back in the late 1970s, and is still in production under the Philips
Semiconductor moniker. (See "Inside The NE570 Compander" for a better
look at this chip's inner workings.)

How It Works

The NE570 is a dual, controlled-gain circuit in which either channel may be
used as a dynamic range compressor or expandor that is well-suited for cell
phone and communications applications. However, with a little clever rewiring
here, and a gain limiter there, the NE570 can also function as an ALC.

The difference between a signal compressor and an ALC is the point
where the input signal is sampled for processing. In a compressor circuit, the
gain of the pass amplifier is determined by the voltage at the amp's output
(Figure la). Response time is fast and the compression ratio is typically 2:1.
An ALC, on the other hand, takes its gain control from the input to the pass
amplifier (Figure 1b). Response time is slower, allowing for a larger dynamic

range within the controlled gain bandwidth, and the compression ratios
extend to 10:1 and higher. This allows musical crescendos to peak within the
given time frame.

The circuit diagram of the Blab Buster ALC is shown in Figure 2.
Because the NE570 contains two identical compander devices — both of
which we use for a complete surround sound effect — this discussion will
focus on the right channel (upper) only. C1 provides the input of the pass
amplifier (pin 6) with the feedback signal required for ALC operation as
described above, whereas the gain is determined by the signal applied to the
precision rectifier block (pin 2). C7 determines the amount of time it takes
for a change in the input signal to cause a corresponding change in the gain
of the ALC; if you wish a faster response time, reduce C7 to 1uF.

The average output signal
1 inversely controls the feed-
| back resistance; as the out-
put drops, gain increases.
IN o IR — OUT
- Figure 1.The difference
Compressor between a signal compressor
P and an ALC is the point
(a) where the input signal is
sampled for processing.
The average input signal
inversely controls the feed-
back resistance; as thein-
¥ put drops, gain increases.
IN : f: ouT
Automatic Level Control
(b)
Figure 3.The Blab Buster fits between the
audio source and the power amplifier. .
Receiver
/] J iy
Right J3
5) =) 5
lab PC
e Left 42 Buster |, Speakers
5) &)
LM1877
Amplifier
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R70 4 Re 47pF automatic level
I
910k < < 270k = {1 o control.
i 1
47K 47k
A
[ Distortion | L J [Symmetry] :E* :‘:;1F
LAl
R11 R13 RIS =
100k 100k 220k 5 . s
SRS
& 220k ke
2F 5| 20x i b ;
L A l_b
- L CS 30k
2o ;[ 220F (i
R VB 2] % Precision = +1.8Y
5% ' Rectifier — )
. R3 1 Right Out
RightIn © # ™
At o
= = sy I 220F
L1 =
cis
ng o1
c10
= 47pF
R8¢ <RID - I
910k 270k h 1l e
47k 47k
Distor‘tion] l J [S\rmmﬁfy] II ICSISF
RIZ{T [R14 RIS =
100 L 100k 220K 3 11 |12
RS
- % 220k L
2.2uF 1g] 20k Gain
e A O AL
4 L cs | 30K
22UF ;[ 22F
R2 i 15] 10K Precision = +1.8v
AN A Rectifier P
R4 s Left Out
M

LeftIn (©) 43

||E—_‘-
IfH;r
RO

The output of the gain-controlled pass amp is a current that's converted
to a voltage via R17 and R18. C11 acts as a low-pass filter and C9, placed
across the feedback loop, prevents the op amp from breaking into oscillation
at higher gains. In fact, runaway gain is a problem with ALC circuits at very

Inside The NE570 Compandor — Behind
The Smoke And Mirrors

Believe it or not, the NE570 compandor actually uses
smoky mirrors to accomplish its tasks. The NE570
houses two identical sets of building blocks in a single 16-
pin package. Each unit consists of a delta-gain amplifier, a
precision rectifier, an op amp, and a shared internal voltage
reference. Ordinarily, the first half of the compandor is used
as a compressor, which reduces the dynamic swing of an
input signal, while the second half is used as an expandor
that restores the compressed signal to its original dynamic
range. Hence the name, compandor for "compressor” and
expandor.”

Why compress a signal just to decompress it, you ask?
Noise reduction. Whenever an audio signal (or any signal,
for that matter) passes through a transmission medium, it
picks up noise along the way.

The NE570 was originally designed to satisfy the
requirements of the telephone system. When several tele-
phone channels are multiplexed onto a common line, the
resulting crosstalk between channels results in a back-
ground noise that attaches itself to the voice channels in the
form of static. The figure shows how a compandor can
reduce the amount of static on the line using compression
and expansion.

low input voltages, which is the purpose of R1. It
places a lid on the maximum gain of the pass
amp (typical values are 1M to 10M, with 1M being
the most stable).

In this configuration, the 20k and 10k inputs
are paralleled, resulting in an input impedance of
6.66k. R1 brings up the input impedance up to a
standard 10k level without shifting the capture
input range. The output divider resistors, R21 and
R23, are another story because the standard out-
put impedance of audio generators has crept
upward over the years from 600 ohms to 1k. | had
a choice, and decided on the lower impedance
because it can match to a 600-ohm transformer
for balanced-line output if desired, and the slight
mismatch has little effect on signal fidelity for sin-
gle-ended (RCA) termination.

Essentially, this ends the discussion of ALC
circuit operation ... except for the optional fine-
tuning potentiometers, R11 and R13. The NE570
is internally compensated to cancel odd harmon-
ics (the kind most associated with semiconductor
amplifiers), leaving the major cause of distortion
to offset voltages and even harmonics (a some-
times preferred characteristic mostly found in
tube amplifiers). However, the Signetics engineers
had the foresight to provide even finer perform-
ance tuning by giving access to trimmers that
can null the offset control voltage to the pass
amp via R5/R11, which helps reduce thumps in
the output. Without trimming, the distortion of
the NE570 is typically 0.3 percent — a very low
value — but even this can be reduced to an even
lower 0.05 percent by tweaking R13. Be fore-
warned, though, that both adjustments require a
harmonic distortion analyzer. Fortunately, these
trimmers are not required and can be eliminated
with little or no noticeable degradation in per-
formance for all but the most demanding appli-
cations (see Parts List for related components).

Construction

This is the best part of the project because there's
no right way or wrong way to build the Blab
Buster. It can be built as a stand-alone unit or

incorporated into your TV set, stereo, or radio. You're limited only by your
imagination and building skills.

What makes Blab Buster construction so attractive is the fact that it has
no moving parts. There are no knobs, switches, bells, or whistles. There's

simply a black box that you place
between the sound source — like a VCR

INPUT
LEVEL

0dB

420 ——u |

COMPRESSION

EXPANSION

! !

= i I e~

-80

i "

— and the power amplifier (Figure 3). For
this reason, | opted to place the com-
plete Blab Buster on a 4-by-5-inch print-
ed circuit board. The circuit board can

OUTPUT easily slip inside a VCR, a project enclo-
LEVEL sure box, or speaker cabinet. A foil pat-

tern of the circuit board is shown in

|“ =5 Figure 4 and a corresponding parts lay-
0dB out is shown in Figure 5.

The board is powered by a small 15-
volt power source, like a wall-wart. For

_40 / \ —40 those of you who wish to roll your own
T ) power supply, I've shown one in Figure 6.
| With the addition of an ON/OFF switch,

the Blab Buster can even be run for sev-
eral hours from a pair of nine-volt batter-
ies wired in series (in this mode, Vcc

Background noise is reduced considerably by first

equals 18 volts).

compressing the transmitted signal then expanding it The output of the Blab Buster can

afterwards.

plug into an A/V receiver, a pair of pow-
ered computer speakers, or the stereo

Typically, the NE570 is configured to reduce the bandwidth of the input signal by a ratio of 2:1, which means a +20dB  amplifier design shown in Figure 7. This
signal is compressed to +10dB and a -20dB signal is boosted up to -10dB; a 0dB signal is left unchanged. If the dynamic  single chip power amp, built around an
range of the original signal extends from +20dB to -80dB — a range of 100dB — the compressor reduces that to 50dB. | M1877 delivers 1.5 watts per channel

Notice, however, that the compression takes place before the signal takes to the telephone wires. This ensures that the

voice signals ride well above the noise on the lines.

into an eight-ohm load. A companion

At the receiving end (here's where the mirror comes into play), the entire output of the telephone line is expanded by ~ printed circuit board and parts layout for
a factor of 2:1, thus restoring the compressed +10dB signal back to +20dB, and the -10dB signal back down to its previ-  the stereo amp are shown in Figure 8.
ous -20dB. Notice, too, that the noise on the line is given the same expansion treatment. What enters the phone line as-  The same power supply us
45dB of noise is reduced to -90dB by the expandor, for a signal-to-noise reduction of 45dB. P PRy e 1e
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Blab Buster can also power the stereo
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Figure 4. Foil pattern of the Blab Buster.

(2]
£ ALDID OUT o

i
=

Blab
Buster

Figure 5. Parts layout for the Blab Buster circuit board.

amplifier (note that the nine-volt battery version will be short-lived at high vol-
ume levels).

before. Fortunately, Jessica had already seen that episode, phoned the
FBI during the commercial, received a huge reward for his capture and
conviction, and lived happily ever after.

Yes, the Blab Buster has made a difference in my life. My tem-

perament is mellower, and | get up less often to raid the refrigerator
when the commercials come on. | also notice that | enjoy the movies more
and actually understand some of the plots. Whether you use it to muffle your

TV, stereo, or radio, I'm sure you'll be as pleased with the results as | am. Now

Silent Nights
Meanwhile, back in Edonia, Robert (which isn't his real name) isn't really a
prince, but a con artist who appeared on America's Most Wanted the week
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Figure 6. The power supply can take on many forms, including a |5-volt, DC wall-
wart, two nine-volt batteries in series, or the do-it-yourself power supply above.

Figure 7. The output of the Blab Buster can plug HSV o
into an A/V receiver, a pair of powered computer 04
speakers, or the stereo amplifier design shown here. — l—_|_
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Parts List — Blab Buster

Resistors

R1,R2 — 3.3k

R3,R4 — IM

R5,R6, — 220k (optional)
R15R16

R7,R8 — 910k (optional)
R9,R10 — 270k (optional)
R11,R12,R13 — 100k trimpot
(optional)

R14

R17,R18,R19 — 47k

R20

R21,R22 — 4.3k

R23,R24 — 600 ohms
R25 — Jumper wire

Capacitors
C1,C2,C3,C4, — 2.2uF, 16V
C5,C6,C7,C8,

C13,C14

C9,C10 — 47pF
C11,C12 — 10uF, 16V

C15 — 0.1uF

Semiconductors
al — NE570

Misc.

J1,J2,J3,J4 — Four-pin berg con-
nector (similar to PC motherboard
speaker plug)

L1 — 1uH choke

Parts List — LM1877
Stereo Amplifier

Resistors
RI1,R2 — 1M

if I can just slip one of these boards into my kids' boom box for permanent
muting ... now that would be something really worth writing about. NV

Article continues on page 56

R3,R4 — 510 ohms

R5,R6 — 100k

R7,R8 — 2.7ohms

R9,R10 — 10k audio taper pot

Capacitors
C1,C€2,C5, — 0.1uF
C6,C10

C3,C4 — 10uF, 16V
C7,C9 — 500uF, 16V
C8 — 50uF, 16V

Semiconductors
a1 — LM1877

Misc.

J1,J2 — RCA audio jack

J3,J4 — Mating four-pin berg con-
nector (similar to PC motherboard
speaker plug)

L1 — 1uH choke

Spkr — eight-ohm speaker

Parts List — 15-Volt
Power Supply

Capacitors
C1 — 100uF, 25V
C2 — 0.33uF

Semiconductors
D1-D4 — 1MN4001 (four places)
Ul — 7815 voltage regulator

Misc.

F1 — 1A fuse

T1 — 12.6VAC, 300mA trans-
former
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* Access to all PICmicro mcu hardware
features from C.

® Built-in libraries that work with all chips for
RS232 serial 1/O, |EC, discrete 1/O and

precision delays.

* Scurce code drivers and ready to run
programs included for LCD modules,
I«:yparjs, Q4xx and 93xx serial EQ PROMS,
X10, DS1302 & NJU6355 Real Time Clocks,
Dallas Touch Memary Devices, DS2223 &
PCF 8570 serial SRAM, LTC1298 &
PCF8591 A/D converters and more.

* |ntegrates with simulators/emulators such

as MPLAB
LINUX COMPILERS ALSO AVAILABLE

PCB Compiler for 12 Bit
OPCODE Chips ..........$ 99

PCM Compller for 14 Bit
OPCODE Chips .......c. $ 99

PCH Compiler for 16 Bit
PIC1B Chips $9
PCW Compiler Professional
Package
Windows IDE ¢D-Rom with
both PCB / PCM.......$ 350
PICIE POW add on (PcH).$ 50

MENTION THIS AD
WITH YOUR ORDER
AND RECEIVE A

NIGEL GARDMER

PIC C BOOK

CUSTOM COMPUTER
SERVICES, INC.

PO, Box 2450 » Brackbeld, W1 52008
SHZ-I97-0455 et
L

EMAIL: cevlie

FAMOUS BRAND
SOLDER

0.125" diameter, 29% Tin,
71% Lead, solid core.

927012 Spool - $19.95

RULT

PC BOARD DRILLS

Used. Carbide. Serviceable,
Assorted sizes.

992004 50 for $19.95

www.gatewayelex.com

(Electro y Speaking, Gateway’s Goft Itl)

g3ie

ELECTRONICS, INC

MAIL ORDERS CALL TOLL-FREE 1-800-669-5810
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ANTI-STAT MAT

| Approx. 212" x 113" (55cm
% 30cm), with alligator clip.
Handy size for many jobs.

| | BM-402A $19.95 each

&

3.5-DIGIT LCD
MULTIMETER

Small size (~23%"W x &"L x
1"D). AC/DC Volt and Amp
scales, transistor, diode and
resistance tests, test probes,
and battery. Has 0.5% basic
accuracy, instruction sheet and
low battery indication. KRM
#AEEC-1504.

202012 $9.95

ULTRABRIGHT
™y WHITE LED
T13 ultrabright
white, 5600 mcd.
This will stun your
eyes!

SE50844
$4.95 each

|
4

T
0

BIPOLAR STEPPER
MOTOR DRIVERIC

600mA output current capabil-
ity perchannel, 1.2A peak out-
put current (non-repetitive) per
channel. 36V max. Enable fa-
cility. Temperature protection
Logical "0" input voltage up to
1.5V (high noise immunity)
With documentation.

L293B $3.00 each

DIGITAL

POCKET
MULTIMETER
Measures: Volts ACto 450
Volts, Volts DC in four
ranges from 2 to 450
Volts. Measures: Amps DC
to 200 mA. Measures:
Ohms in four ranges from
0to 20000K Ohms. Comes
with test probes attached
and full set of instruments.

962004 $14.95 each

o
AN

SWITCHING
CENTER

This switch box has four
inputs and three ocutputs.
Console-mounted
switches and instructions
allow you to switch be-
tween a wide choice of
video sources.

95V020 $9.95 each

L ] -
alltronics.com &% 7= &=
®) Mail Orders: PO BOX 730 - Morgan Hill, CA 95038-0730

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

Dealers welcome by appointment. Visa, M/C, AmEx Accepted. All Sales Final, California Residents Add Sales Tax. Shipping
Additional on All Orders. Prices Good 60 Days from Date of Publication and Subject to Change Without Notice

Circle #37 on the Reader Service Card.




SATELLITE TV. Complete selection of C
& Ku band equipment,
WWW.DAVESWEBSHOP.COM

NEW ICOM IC-V8 VHF 5.5W handheld
with full keypad, CTCSS/DCS
encode/decode, tone scan, | 100mAh battery
and charger + optional battery case $199.99.
Easy modification for full TX 136-174MHz.To
order call [-800-977-0448 or visit
http://www.nsiradio.com/

-y

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

1.2GHz ATV — 8 channel TRANS-
MITTERS and RECEIVERS. 75mW
output power, | video channel, 2 audio. SMA
connectors. NTSC/PAL compatible. Includes
1/4 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

—

SUPER HIGH GAIN |4 dbi flat antenna
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

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 #150-ASY at
$79.95. CA residents add 7.75% sales tax.
Add $6.50 per unit shipping. MC/VISA
accepted. A&A Engineering, 2521 V. La Palma
#K,Anaheim, CA 92801.714-952-21 |4, FAX
714-952-3280. www.a-aengineering.com

CB —

SCANNERS

CB MODIFICATIONS! Freq-
uencies, books, kits, high-perfor-
mance accessories, plans, repairs,
amplifiers, [0-meter conver-
sions. The best since 1976!
Catalog $3. CBCIl, Box 30655NYV,
Tucson, AZ 85751.
www.cbcintl.com

240+ CHANNEL CB/HAM/FRS/COM-
MERCIAL radios: AM/FM/SSB/ICW export/
domestic: RCIl, 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

COMPUTER

HARDWARE

NewComputer.com COMPARES
prices and detailed product specifications
from top online sellers.  Visit
NewComputer.com to save time when
shopping for new computer equipment.

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

VGA TO COMPOSITE (NTSC) VIDEO
CONVERTER — ULT-2000. Handheld.
Powered from keyboard with S-video and
RGEB outputs, too. 3:| 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. Pentium I
systems $225. Pentium Il systems $349.
Modems, multimedia kits $29, scanners,
monitors, cases, $20. Hard drives to 200
gigabytes. 540 megabyte $15. Call 714-778-
0450. Email: cci@surfside.net

850MHz AMD Duron comput-
er system. 40 gigabyte hard drive,
52X CD-ROM drive, 128MB memory,
64MB video, 2 USB ports in back and 2 in
front, LAN, 56K modem/voice/fax, sound,
speakers, keyboard, mouse, ATX case,
many FREE applications, 2 year warranty!
$379. Visa/MasterCard/Amex/Discover,
order toll free |-877-882-0431, or online
www.saveware.com

PilayStaton 2
Mo a3

>

NEW!

PLAY BACKUP COPY of Sony
Playstation CD. Plugiin GAME
ENHANCER $25 or solder-in mod-chip
$15! You don't need the original to play
backup! Sony PlayStation 2 plug-mod $49.
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

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

rf__‘_.... = ;._:.:: =
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WWW.SCHEMATICA.COM FOR pro-
fessional freeware and shareware. Active and
passive filter design, 555 designer, linear sim-
ulators.

CAM & MOTION SW/HW: NC Z-trace
1.22, PCB tool path. Plotcam motion control.
http://www.ddt-us.com

COMPUTER

EQUIPMENT
WANTED

WANTED: FOR historical museum, pre-
1980 microcomputers, magazines, and sales
literature. Floyd, VA 24091-034| (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. We 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

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.We 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

CHECK OUR growing line of audio test
instruments: data sheets, user guides, soft-
ware. TDL Technology, Inc.,
www.zianet.com/tdl.

LIQUIDATION WINDOWS
95/98/2000, Office suites $10-69. Windows
companion $5. Windows tutorials $5,
Norton bonus PACK $15. 714-778-0450.

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.
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POCKET TESTBENCH, inexpensive
RS-232 virtual instrument, with oscilloscope,
logic analyzer, counter, and generator modes.
www.oricomtech.com

GIANT DIRECTORY ONLINE: Over
500 dealers in used test equipment, used
semiconductor production equipment, sur-
plus lasers, optics, vacuum equipment, etc.
Test equipment auction and rental sites, US
and foreign dealers, manual dealers, too!
No registration or cookies.
www.big-list.com

CABLE WIZARD Universal CableMeter
& Fault Locator™, Model 321 quickly mea-
sures “open” length on most coax, twisted,
semi-twisted, single-pair and multi-pair cable,
on spools, in boxes, or already installed, also
measures distance to “open” faults. For fur-
ther information write or fax CABLE
DYNAMICS, PO BOX 34594, Phoenix,
AZ 85067, fax 623-931-6262.

SECURITY

ALARMLAND.COM SECURITY
devices for professionals. Motion detectors,
panels, contacts, CCTV, and more. Fax your
order to 732-840-1390.

THE TLC-1 records automatically all tele-
phone conversations up to 12 hrs. on a sin-
gle tape, $79. The FMX=~1 detects and
locates bugging devices, $69. The TLP=-1I
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.

"1__/‘/

COUNTER-SURVEILLANCE=5250
HR! Electronic eavesdropping is unbeliev-
ably widespread! Are you sure you're safe!
Learn how others (without prior experi-
ence) earn $250 HR in the fascinating field
of COUNTER-SURVEILLANCE! For FREE
catalog call: 1-800-732-5000.
HTTP://WWW.SPY-CITY.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

SECURITY DISTRIBUTORS needed
for our complete line of products. See our
product features in the center color spread
on page 79. www.matco.com and
call 1-800-719-9605.

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.

2.4GHz WIRELESS transmitter
Jreceiver 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 visit/order on-line at
WWw.matco.com

—

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

AS-1004 WIRELESS 2.4GHz, FCC
approved. 24GHz transmitter & receiver
with audio! Capable handling total of 4 wire-
less cameras, range: >300'". Built-in camera,
400 TV line. Reduced price!
$179/system. Additional cameras,
$110/ea. Martco, Inc., Schaumburg, IL, |-
800-719-9605, sales@matco.com  or

visit/order on-line at www.matco.com

CCD BULLET CAMERAS B/W &
COLOR. AX-800 series, weather resistant
high impact design with swivel bracket. Will
work with Matco's scanning motor. 3/4"
diameter x 3" long approx. B/W: 400 line/0.2
lux. $79/each. Color: 350 lines/2 lux,
$119/each — price reduction. Matco, Inc.,
Schaumburg, I 1-800-719-9605,
sales@matco.com or visitorder on-line at
www.matco.com

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

|

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 12 foot
power cord. Perfect solution to triple your
effective camera viewing angle! $39/each,
or $25/each in qty. of 4. Small size, 3-
1/12"D x 2"H. Matco, Inc., Schaumburg, IL, |-
800-719-9605, sales@matco.com  or
visitorder 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%9/each. Small
compact size with sun shield. Matco, Inc.,
Schaumburg, IL, 1-800-719-9605,
sales@matco.com or visit/order on-line at
www.matco.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, 1-800-719-9605,
sales@matco.com or visitorder on-line at
www.matco.com

SEE THE NEW MATCO PRODUCT
FEATURES AND PRICES in the color
center spread on page 79.

5 AND 5.5” LCD high definition
color monitors w/stereo. 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 $249Jeach. Matco, Inc,
Schaumburg, IL, 1-800-719-9605,
sales@matco.com or visitorder on-line at
WWW.matco.com

COLOR & B/W board cameras
wi/cases, 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

VGA TO COMPOSITE (NTSC/PAL)
VIDEO CONVERTER — ULT-2000.
Small foot-print. Powered from keyboard
with S-video and RGB outputs, too. 3:|
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

16 CHANNEL MULTIPLEXER
MUX-1600. 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 onVCR playback (see
40 days and 40 nights recorder). Plenty of
options including tilting, zoom, individual gain
adjustments, etc. Reduced price! $799/
each. Special 4 channel version,
MUX-400, $429/each. Matco, Inc,
Schaumburg, IL, 1-800-719-9605,
sales@matco.com or visitorder on-line at
www.matco.com

14" B/W high resolution SECURI-
TY MONITOR. A standard 2" 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
visit/order 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

CAMERA DISTRIBUTION Box,
XF-250-DC/XF-250-AC. Connect
your cameras directly to power source with
screw terminals or plug in using a 2.1 mm
connector. Special price: $59 (DC
version) and $49 (AC version).Can
use pre-molded 50 foot video/power
cable A-402-CA $15. Matco, Inc.,
Schaumburg, IL 1-800-719-9605,
sales@matco.com or visitorder on-line at
Www. matco.com

SURVEILLANCE-COUNTERSUR-
VEILLANCE: | buy and sell used equip-
ment. Steve 410-879-4035.
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WIRELESS COLOR rechargeable
2.4GHz system, ASK-7003-TR. 150 foot
range. Includes cameral/transmitter, receiver
and built-in battery pack with charging sys-
tems. Range 150 feet. High volume sell-
er! $159. Matco, Inc., Schaumburg, IL, |-
800-719-9605, sales@matco.com  or
visitorder on-line at www.matco.com
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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

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

SATELLITE

EQUIPMENT

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

REVERSE ENGINEERED schematics is
our business. Each month we have been plac-
ing one of our 2| catalogs of prints on our
website. This month it is cable and satellite
prints. Bomarc Services
rollo@trib.com bomarc.org

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

AUDIO — VIDEO
— LASERS

STEREOSCOPER VR 3D generator.
918-479-6451, email: rlc@sstelco.com.
Sync-A-Link, PO Box 4, Locust Grove,
OK 74352 USA.

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.

PELTIER INFORMATION DIREC-
TORY ONLINE: Information site on
Peltier devices (thermoelectric
cooler/heater/generator modules). Tips,
manufacturer directory, surplus sources, etc.
Free. No registration. www.peltier-
info.com

NEED POWER supplies for: Coherent
CR3000K super graphite ion laser, Spectra
Physics 171 ion (Krypton) laser, Spectra
Physics 125 He Ne laser. Also need any man-
uals, schemtics, related materials on these
lasers and their power supplies. Call, fax, or
leave message John 801-964-6641.

COMPONENT BLOWOUT! Low low
prices on |Cs, capacitors, transistors, diodes,
resistors, connectors, switches, pots, + com-
puter accessories. Unbelievable low prices,
free catalog. Abbott Electronics, 155 New
Boston St., Woburn, MA 01801.T 781-935-
2040 F 781-933-7127.

CABLETV

REVERSE ENGINEERED schematics is
our business. Each month we have been plac-
ing one of our 2| catalogs of prints on our
website. This month it is cable and satellite
prints. Bomarc Services
rollo@trib.com bomarc.org

CABLE CONVERTERS. Brand new
Viewmaster, Media Tech. Latest technology.
Blowout wholesale prices. Guaranteed,
ready to go. Call for flyer 412-833-0773.

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:/IWWW.CB-Electronics.com or call
1-800-436-8630.

POSITIVE AND negative cable TV filters.
www.gofilters.com [-800-235-8080. Mike is
back, give us a call. We can help in all situa-
tions.

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 PARTS for all makes and
models, raw boxes at low prices.
Call 1-888-817-8100. No NY
sales. www.chipplace.com

DIGITAL CABLE TV converters. Factory
original General Instruments/Motorola, DCT
1234/1151/ABCDEFH/R2. Many other mod-
els available! We sell raw, unmodified units
only! Call 763-684-4325.9 to 5, M-F, CST.

CABLE TV CONVERTERS. Wholesale
pricing, full warranties. SA 8580 $20, SA 8600
$25, GI DPV7 $20, GI BB/CFT $30, CFT
2254 $40. Free shipping nationwide. 10 lot
minimum orders. |25 channel MASTER-
PIECE converters $43 delivered case lot
only. CODs welcome. Converters, parts and
accessories. Call toll free 877-915-3727.

TELEPHONE/FAX

STUDIO GEAR, antique radios, tubes, pro
video, and wunusual collectibles at
WWWhbibbtek.com Call Tom @ 856-222-
0636, fax to 856-222-0638 for printed list.
Credit cards welcome.

SYNC-A-LINK UNIVERSAL video
sync generators. Phone 918-479-6451,
Email: rlc@sstelco.com Syne-A-Link, PO
Box 4, Locust Grove, OK 74352.

COPPER BROMIDE laser system 2.5W
yellow, 5W green, 8 watts total. Norseld Cub
D10 Medical laser. May be incomplete. More
info @ industrialswap.com Make offer! 54I-
791-441 | ed4surplus@aol.com

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

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

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

RF TRANSISTORS, TUBES,
TEFLON WIRE, SILVER MICA
CAPS. 25C2290, 25C2879, SDI446,
MRF455, MRF454, 2SC1969, 25C2166,
25B754, TA7222AP. 25C2086, TA7222AP.
MRF247, MRF317, SAV7, etc., 4CX2508B,
4CX1000A, 4CXI1500B, 3CX400A7/8874,
3CX3000A7, 4CX400A, 572B, etc. Teflon
wire specials 1,000 ft. 16 gauge .15 cents ft.,
1,000 fr. 18 gauge .14 cents ft, silver mica
caps, resistors, see our catalog for other
products. Westgate 1-800-213-4563.

SWITCH SUPERMARKET large vari-
ety toggle, rotary, LEDs bipolar 2 & 3 leads,
grain of wheat, free list. Fertik's, 5249 “D" St,,
Philadelphia, PA 19120. Ph/fax 215-455-2121.

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@matco.com Web
site www.matco.com

MP820 POWER FILM RESISTOR ina
TO-220 package, 20 watts, 820 ohm, 5%,
small size. Great for switching power supply
designs. 6,000 pcs. available — 100 pes. @
$0.25 ea., 1,000 pes. @ $0.20 ea.,all @ $0.15
ea. Full data sheet available in Allied catalog.
Call Roger at GS&E, 716-338-7001.

MICROCON-

TROLLERS

PIC & ATMEL PROGRAMMERS
from $15.95 and $29.95! Visit www.electron
ics123.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

PIC DESIGNS DONE CHEAP!
Midwest Micro-Tek, a leader in 8 and 16 bit
controller design, is now offering their design
services for PIC designs at a low price of
$60/hr for design, routing, and programming.
For more info call 605-697-8521.
www.midwestmicro-tek.com

www.dontronics.com 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 compo-
nents. Dealer for N&V, CCS, Bascom,
Codevision, FED, Hi-Tech, DIY HK,
Newfound Warp-13, Tato, Codedesigner,
Lawicell, Wirz, Square One, PI6PRO/PICALL
Rego, and many more. Customer satisfaction
guaranteed.

ANTIOQUE

ELECTRONICS

WANTED: FOR historical museum, pre-
1980 microcomputers, magazines, and sales
literature. Floyd, VA 24091-034| (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

FOR SALE: Good used radio tubes. Types
6D6,4| and 58 $2, 6A7 and 75 $4, 80 $5,42
$6. See www.fathauer.com for list of others
or email tubes@qwest.net. George H.
Fathauer & Assoc., 688 West First St., Ste. 4,
Tempe,AZ 85281. 480-968-7686.

WANTED: TOP prices paid for globe
shape and collector tubes, new or used. Send
for buy list or send your list for offers.Write
or email: tubes@qwest.net. See
www.fathauer.com for tubes for sale. George
H. Fathauer & Assoc., 688 West First St., Ste.
4, Tempe, AZ 85281. 480-968-7686.

AVIATION

ELECTRONICS

KINGSLEY HOTSTAMP foil machines
for imprinting leather, etc., and electrical
wire marking. Manual or automatic machines
and type available. Call 760-749-0239.
bjnash@n2.net

PUBLICATIONS

HIGH-TECH SURVIVAL: Electronics,
computers, internet, energy, phones, medical,
financial, security, physical survival, unex-

plained phenomena. CON-
SUMERTRONICS, www.tsc-
global.com

BASIC STAMP 2 users:“Inside the BASIC
Stamp II" tells how the PBASIC interpreter
works, how code is stored in EEPROM, how
to optimize code for space and speed. 160
pages, 50 illustrations, many examples, See
http://members.aol.com/stamp2book Send
$29.95 check or money order (US funds) to
Brian Forbes, 147 Flying Cloud, Foster City,
CA 94404-1301.

ROBOTICS

SEIKO D-TRAN RT2000 in a dust proof
enclosure. Includes teach pad. Asking $2k
FOB So Cal. 541-791-441 |
ed4surplus@aol.com Web
industrialswap.com

ROBOT KITS: Over 30 complete robot
kits from beginner to advanced at
www.electronickits.com
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MOTOR CONTROLLERS, PWM, 12V,
24V, 35A, many features from $40
plus S&H. Info: 570-735-5053. Details:
http://www.diverseelectronicservices.com
Toll free orders (only) 1-888-314-6998.

ROBOT WEAPONS control. PIC con-
trolled circuit boards use standard RC sig-
nals to turn any device up to 10A on or off.
Selectable momentary or latched modes.
Control motors forward or reverse. Four
models control from | to 3 devices. On
board diagnostic LEDs. Input 9 to 24 VDC.
5V output for RC receivers eliminates bat-
tery. Info: 570-735-5053 or
www.DiverseElectronicServices.com

MOBILE ROBOT PLATFORM. Been
wanting to build a powerful robot but don't
know where to start? This 15" x 19" x 10"
robot platform includes chassis body with
four compartments, two-speed high-torque
motors, large 8" drive wheels, and 6" rear
swivel wheels. Plenty of surface area for
adding sensors, cameras, etc. Only $239 plus
S&H. Mention this ad for a $40 discount. Ph:
321-757-9280 or online:
<http://www.kadtronix.com=.

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. Motor has worm-
gear drive and two speeds. Hook-up specs
included. Only $59 plus  S&H.
Mention this ad for a $10 discount. Ph; 321-

757-9280 or online:
htep://www.kadtronix.com
PIC-BASED controller boards and

coprocessors for small bots, singleboard
computers and other prototyping compo-
nents. www.oricomtech.com

FlDECIE‘r‘SSE‘i‘

ST, LG

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: salesérobodyssey.com
www.robodyssey.com

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. http://www.diverseelectronicse
rvices.com email: carl@diverseelectroni
cservices.com

SEIKO D-TRAN RT3000 asking $2k ea
OBO qty available FOB So Cal. 541-791-
44| | ed4surplus@aol.com Web
industrialswap.com

ARobot KIT from Arrick Robotics uses
the BASIC Stamp Il. Quality metal construc-
tion. Easy to assemble and very expandable.
$235. http://www.robotics.com/arobot

AFFORDABLE
CNC NMACHINES

Simple to Use

Run From
Any Version
of Windows®

www.flashcutenc.com

Automated Machine Tools to Produce
+ Panels + Chassis/Housings
« PCB Prototypes  + Any 3D Part

FLASHCUT CNC B8

1263 El Camino Real, Menlo Park, CA 94025
4949 5t. Elmo Avenue, Bethesda, MD 20814
Tel 888-883-5274 Fax 650-853-1405

PLANS — KITS —

SCHEMATICS

ELECTRONIC KITS: Hundreds of elec-
tronic kits and projects. Where else except
www.electronickits.com

AMATZING KITS, remorte control, motor
controllers, PIC experimenter boards. Fun
and educational. Quality guaranteed.
www.dlrkits.com

HIGH-TECH SURVIVAL: Electronics,
computers, internet, energy, phones, medical,
financial, security, physical survival, unex-

LedVision Holdings, Inc.
LEDVISION]

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) 847-3902 Fax: (641) 847-3889
sales(@ledvision.com
www.ledvision.com

Electronics Manufacturing
Technology a div. of Ledvision

ISO-9001
Compliant

Electrumisn Mamulueturing Techol

www.pchoardsinc.com

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, lowa 50601

(641) 847-3902 Fax: (641) 847-3889
sales@pcboardsinc.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. H.T. Orr
Computer Supplies, 249 Juanita Way,
Placentia, CA 92670. 714-528-9822, 1-800-
377-2023, FAX 714-993-6216.

RS485/422/232/TTL

ASC24T i $45

= Converters

* Repeaters

* Fiber Optics

+ Digital /0O

* Multidrop RS232
» Custom Units

* Auto TX Enable

RS232 “Extension Cords™
Up to 115.2 Kbps, 4000 ft. ++
Large Multidrop Networks.

plained phenomena. CON- B s
SUMERTRONICS, Www.tsc- Isolated Units. Smart Units
global.com Remote Relay “Extension Cords™
ELECTRONIC KITS, components, Call the RS485 Wizards at

meters, software. Schoollclub discounts.
Hard-to-find items. Authorized ECG/NTE
distributor. Call J-Tron 1-888-595-8766,
www.j-tron.com

PLANS, BOOKS, kits, surplus, AM/FM/SW
broadcasting supplies. Online ordering at
www.kenneke.com

MISCELLANEOUS

ELECTRONICS FOR
SALE

DIASONICS ULTRASOUND DRF400.
Missing probles and? Does have |]VC BR6400
recorder, EDX scope. See pix @ industrial
swap.com Make offer! 541-791-4411
ed4surplus@aol.com Web
industrialswap.com

HARD-TO-find parts: PTV screens, mod-
ules, chassis, flybacks, tuners, tubes, for all
brands. Manuals. 478-272-656|. Scarborough
TV, 1422 Old River Road, East Dublin, GA
31027. scarboroughstv(@pcnow.net

CLOSEOUT PRINTED circuit and
hybrid assembly operation equipment, flow
solder machine, lead form and trim, PC scor-
ing, ovens, misc assembly fixtures, card racks,
laser trimmer, etcher, CNC drill. For list ph
1-888-594-7446, fax 724-962-1816 or email
rddbld@HTOL.net (Give reply phone
number or fax number for listing
and information.)

(513) 8§74-479¢
RES: R.E.Smith

www.rs4d85.com

ANAHEIM WIRE PRODUCTS. DIS-
TRIBUTOR OF ELECTRICAL WIRE
AND CABLE since 1973. ltems available
from our stock: Hook up wire, Automotive
primary wire, GXL, SXL, Plenum cable, Teflon
wire, Multi-conductor cable, Irradiated PVC,
SO-CORD, Mil-Spec wire, Building wire,
Welding cable, Battery cable, Telephone wire,
Shrink tubing, Cable ties, Connectors. Wire
cut & strip to specs. If interested, please call
1-800-626-7540, FAX: 714-563-8309.
Visa/MC/Amex. SEE US ON THE INTER-
NET: htep://www.anaheimwire.com OR E-
Mail: info@anaheimwire.com

SELLING ELECTRONICS parts busi-
ness! Over 1,000,000 components/assem-
blies. 30 year inventory (1970-2000).
Consumer, industrial, military, medical parts.
Call Jobe Electronics, Ph 618-993-6340
Marion, IL 62959.

>

PORTABLE CARD SWIPER. Swipe
any card with this incredible tiny device and
the complete data on the magnetic stripe is
stored instantly in its memory. Stores over
100 swipes at one time. Powered by a small
camera battery. It can be use remotely on
any type of card with a magnetic stripe.
After the magnetic stripe information is
saved, you may download the information to
any computer or laptop. Applications: data
collection, trade shows attendance, confer-
ence attendance, classroom attendance and
many others.We have many different models
and magnetic stripe reader/writers. See our
web site: www.mobilecardread
ers.com Or write for free catalog. The
Information Center, PO Box 876, Hurst, TX
76053.817-589-7891.

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.VWe buy, sell, and trade. KEY=
WAYS, INC, 937-847-2300 or fax 937-
847-2350 or email buyer@keyways.com

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.

WANTED: TUBES, radios, transmitters,
receivers, gyros, bearings, connectors, relays,
lamps, synchros. Hyness Company, 709B
Delair Road, Monroe Twp., NJ 0883 1. Phone:
609-395-1116, FAX 609-395-1117.

UNITEK MODEL DP-125 or DP-
250 welder power supplies WANTED.
608-831-3443, fax 608-831-1082, ask for
Everett.
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Classified Ad 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 applicable,
and/or costs for boxing your ad (explained below). Choose the appropriate
classification for your ad(s) to appear in (see below). If no classification is
indicated, it will be placed in Misc. Electronics or wherever we deem most
suitable. Enclose your name, address, phone number, and Nuts & Volts
account number from your mailing label (if available) for identification pur-
poses. 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 S2878.

RATE PER WORD
The ad rate for current PAID subscribers is 60¢ per word. All others pay
$1.20 per word. There is a $9.00 minimum charge per ad per insertion.

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 nor-
mally written in caps (e.g., IBM) and accepted abbreviations such as VAC or
MHz are NOT charged as all cap words. Use a two-letter abbreviation for
states.

PHOTOS, DRAWINGS, BOXES
A photo or drawing may be run at the top of your classified ad for an addi-
tional $10.00 (1" depth max.) for cafhera-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 clas-
sad@nutsvolts.com.

EMAILING/FAXING AD COPY
You may email or fax in ad copy or changes before the closing date (5:00pm
on the Sth) 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@nutsvolts.com or fax to
808-371-3052. Ads without credit card information will not be listed as
received until payment is received in full. 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 809-371-8497.

DEADLINE
Prepaid ads received by 5:00pm on the closing date (Sth 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.

IMPORTANT INFORMATION

All classified ads are running copy only. No special positioning, centering, dot
leaders, extra space, etc. is allowed. All advertising in Nuts & Volts is limit-
ed to electronically related items ONLY. All ads are subject to approval
by the publisher. We reserve the right to reject or edit any ad submitted.
We do not take ad copy or changes over the phone. We do not bill for clas-
sified 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 subscription expiration date. NO REFUNDS. Credit only. No
credit for typesetting errors will be issued unless you clearly print or type
your ad copy.

Choose a category for your ad from these classifications.

125. Microcontrollers
130. Antique Electronics
| 35. Aviation Electronics

10. Ham Gear

20. Batteries/Chargers
30. CB/Scanners

40. Music & Accessories
50. Computer Hardware

I38. Thermocouple Welder
140. Publications

145. Robotics

148. CNC

150. Plans/Kits/Schematics

I 55. Manuals/Schematics Wanted
160. Misc. Electronics For Sale
170. Misc. Electronics Wanted
175. BBS & Online Services
180. Education

190. Business Opportunities
200. Repairs/Service

60. Computer Software

70. Computer Equipment Wanted
80. Test Equipment

85. Security

90. Satellite Equipment

95. Military Surplus Electronics
100. Audio/Video/Lasers

[10. Cable TV

I 15. Telephone/Fax

120. Components

WESTERN ELECTRIC wanted: |920s-
1960s. Amplifiers, mixers, pre-amps, speak-
ers, tubes, etc. FREE OFFER [-800-251-5454.

REQUIRED: IC chip ICM 72051 PG
wi24-pin printout. Used for stopwatch ckt.
949-494-0072.

BUSINESS

OPPORTUNITIES

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.

REPAIRS —
SERVICES

COUNTER-SURVEILLANCE=5250
HR! Electronic eavesdropping is unbeliev-
ably widespread! Are you sure you're safe?
Learn how others (without prior experi-
ence) earn $250 HR in the fascinating field
of COUNTER-SURVEILLANCE! For FREE
catalog call: 1-800-732-5000.
HTTP//WWW.SPY-CITY.COM

(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 1316-687-
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.)

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

EDUCATION

FREE CONTROL and embedded
systems tutorial, www.learn-c.com
Optional interface board for hands-on learn-
ing. Eight B-bit AD, two B-bit DA, 27 digital
lines and more. Bare board only $20. Kits
and assembled available.

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

CIRCUIT BOARDS for projects, proto-
types, or short runs. From your artwork.
Low rates. No minimum order. Atlas Circuits
704-735-3943. Email: atlas@conninc.com

Subscribe to Nuts & Volts
www.nutsvolts.com

Stamp listing continued from page 49
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AMATEUR ROBOTICS

Wiring and Testing the PDM Chassis

his month and next, I'll
show you how to wire
and test the Power Drive
Module (PDM) chassis.
The PDM chassis holds
the chopper board, the power sup-
ply, fans, and assorted connectors,
switches, fuse holders, and indica-
tors. It's not a complicated job, but
if you've never done chassis wiring,
there are an awful lot of individual
wires to keep track of — over 50. I'll
show you ways to keep it all from
turning into a tangled ball of wire,
as well as techniques to reduce
EM/RF interference in the process.
As promised, this month | also
have the winner of the Third Lonely
Gearhead Contest: Congratulations
to Eric Daine of Haddock, GA.
Send me an e-mail telling me
where you would like your
Solarbotics BEAM experimenter
board shipped.
| got a terrific response to this
contest, particularly regarding the
list of robotics clubs. In fact, | got
so many new listings for robotics

clubs, that | don't have enough
room for them this issue. Instead,
I'll give the list of individuals look-
ing for clubs this time and the club
list next time. Thanks to all who
sent in their information. (Even
with splitting the lists up, I still had
to edit down the thoughtful notes
many of you sent to get them to fit;
if your comments shown here
aren't quite what you remember
sending, that's why.)

Let's get down to wiring.

Figures 1 and 2 and the wiring
table give road maps for all the
chassis wiring. Figure 1 covers the
DC power supply circuitry, and
Figure 2 gives details of power dis-
tribution and chopper board wiring.
Photocopy the figures and the
wiring table, and as you wire the
chassis, use a highlighter to mark
each connection you make.

For clarity, the LED indicators
have been omitted from Figure 2.
All components — with the excep-
tion of the LEDs — are wired so
they may be removed from the

By Robert Nansel

chassis without unsoldering or cut-
ting wires. This makes it much eas-
ier to troubleshoot and maintain
the unit. The LEDs will be the last
items to be wired in the chassis,
after everything has checked out.

Mounting the Transformers
First, prepare the two transformers
by either trimming or folding the
unused leads as shown in Photo 1.
The ends of these lead must be
insulated to prevent short circuits
and shock hazards since 110 and
220VAC will be present on the high-
voltage side of both transformers.
There are two unused leads on
each transformer. The unused lead
on the primary side is the "top" red
lead — the 220V tap as shown on
the label on the transformer, and
on the secondary side, the middle
yellow lead is unused. Crimp .35"
closed-end nylon crimp connectors
on the unused lead ends. If you
intend to fold the lines rather than
cut them short, be sure to secure
them with nylon cable ties.

Next, sand to bare metal both
surfaces of what will be the upper
mounting tab of one of the trans-
formers. This tab will serve as the
chassis safety grounding point and
must make good electrical contact
with both the chassis on one side
and the ground strap on the other.

To make the ground strap,
crimp a #10 stud ring-tongue ter-
minal on the stripped end of a 3"
length of 18 AWG stranded wire;
this end will attach to the bare
metal of the mounting tab. Crimp a
1/4" female quick disconnect ter-
minal to the other end of the wire;
this end will attach to the safety
ground tab of the power entry mod-
ule.

Each transformer mounts side-
ways in the chassis with its label
side up (Photo 2). The transformer
with the sanded tab mounts on the
right side of the case (left in the
photo). You can either use #10
machine screws or 3/16" pop riv-
ets, but if you intend to paint the
chassis, use screws for the time
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-0
2A
slow blow 1.0K ohm /}
S1 ¥o’-\})—<
1 2
Huminated I 110/220VAC F2 R2
: LED1
. Ecifr s_w.lc_h - Out: 12VCT, 4A X-axis Gnd
2 1 . . Q
A S 110V
i o/c 4 Aed
25A. 400V PRV 10,000 MFD
| Bridge Roctifier SOWVDC
| Black Vs (unregulated)
F1 2 | & Y-axis V+
220v7 0
nel He
3 | (nc) Red 28
fast slaw blow 1.0K ohm
asi | 4
acting 1 - 7
+ | C1 A1 ! 2
— F3 R3 LED2
ot Noutral [ Y-axis Gnd
I = == = - In: 110/220VAC e
Out. 12VCT, 4A ohm
[ |-
| | 1oy *® -
| Biue
| e —
U1 Black Z-axis V+
| | Yellc;w -+ o
(ne N
| | Chassis-mount 24
| Hseripabissn. R slenw Blow 1.0K ahm 2
| cord connector (nc) Red
| |—u | & EMI line filtar T2 ] 4 P
| F4 R4 LED3
| Z-axis Gnd
s 2 —0
|
| |
L | —
Gnd o
Single-point connection batweean
chassis and signal grounds Chopper Board V+
” =]
Chopper Board Gnd
-0

X-axls V+

62 Feeruary 2002/Nuls & Volls Magazine



= pd e

Photo 1. Transformers ready for installation. Unused wires are insulated with

closed-end crimp connectors, then neatly bundled and tied with nylon cable

ties.

Photo 3. Chassis exterior, right side, showing power entry module, lighted
power switch, and main fuse. The chassis has undergone many hours of sand-
ing, multiple primer and paint coats, with yet more sanding between coats.
After the power supply, chopper board, and all connectors are wired and
installed, I'll temporarily remove everything and label the chassis.

being. In the photos, I've already
painted my chassis but haven't yet
done the labeling, so | use screws.
If | were doing it over, | would delay
painting until all of the wiring was
done and all of the chassis compo-
nents were removed. (More on
paint next time.)

Wiring the Primaries
Twist the stripped ends of the
remaining red transformer leads
together with a 4" length of red 18
AWG stranded wire and crimp
them together in a .44" closed-end
nylon connector. Crimp a 1/4"
fully-insulated quick disconnect ter-
minal to the other end of the 4"
wire, This terminal connects to the
middle terminal of switch S1,
labeled "1" on the switch.

The black transformer leads
get twisted and crimped together

with two 4" lengths of black 18
AWG stranded wire. Crimp 1/4"
fully-insulated quick disconnects
to the free ends of these wires.
One wire connects to "neutral” on
the power entry module and the
other wire connects to terminal "3"
of S1.

Install the power entry/EMI fil-
ter module next, oriented label-up
(or safety-ground-down) and
secure with two 6-32 x 3/8" pan-
head screws, lock washers, and
nuts. Installed this way, the "hot"
terminal is toward the front of the
chassis, and "neutral" is toward the
back.

MNext, snap in the power switch
with the terminal labeled "3" toward
the front (use a small straight-blade
screw driver to separate the mount-
ing ears). Remember, the chassis
front is the closed side, while the

Photo 2. Power supply components installed in chassis. All connections to the
transformers are made with closed-end crimp connectors, but all connections
to the power entry module, switch, and rectifier bridge are made with insulat-
ed /4" quick disconnects. This way, all components can be changed out from
the chassis without unsoldering or cutting any wires.

Photo 4. Wiring up one of the |5-pin axis connectors. | use solid wire for the
stepper motor phases and stranded wire for the limit and home switches.

back is the open — or cover — side.

Now comes the main fuse
holder. Note that in the preliminary
schematic  (September 2001
issue), the main fuse was shown
connected between S1 and the
transformers. For improved safety,
I've since moved the fuse to
between power entry "hot" and S1
terminal 2 so that S1 does not light
when the fuse F1 is blown.

Prepare the fuse holder by sol-
dering the stripped end of a 4"
length of red 18 AWG stranded
wire to terminal 1 and a 3" length
of the same type wire to terminal 2
(see Figure 1). Slip 3/4" lengths of
3/16" diameter heat shrink tubing
completely over the terminals and
solder joints, and apply heat to
shrink the insulation in place.
Complete the fuse assembly by
crimping 1/4" quick disconnects
as above to the free ends of these
wires.

Feed the wires and fuse holder
through the panel mounting hole,
slip the nut on, and tighten. The

longer wire (terminal 1) connects
to the "hot" terminal of the power
entry module, and the short wire
(terminal 2) connects to S1 termi-
nal 2. Connect the rest of the pri-
mary circuit up per Figure 1 and
the wiring table. Don't forget the
safety ground lead.

Wiring the Secondaries
Before wiring the secondaries
together, you should: 1) Check
continuity of all the wiring so far,
highlighting all the connections on
the schematic as you go (prefer-
ably with another highlighter
color); 2) Determine the phasing
of the secondary windings. The lat-
ter step is a good idea even if you
are using the exact transformers |
specify because the consequence
of wiring the secondaries backward
— anti-parallel instead of parallel —
is likely to be smoke.

With the transformers speci-
fied, the secondary wires are blue.
For both transformers, temporarily
connect with an alligator clip lead
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Photo 5. Each wire gets insulated with heat shrink tubing to prevent shorts
and strengthen the connections.
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the blue lead closest to the front of
the chassis to the same lead of the
other transformer. Leave the
remaining leads unconnected
except to the probes of a VOM or
DVM set to measure AC voltage.
Install F1, plug the modular cord
set into the power entry module,
and then plug the cord into an out-
let of a switched-off power strip.
Check everything one more time,
then switch the power strip on.
Everything okay? Now switch on
Sl.

If the secondaries are phased
correctly, your meter should read
zero volts across the two uncon-
nected leads. If it reads zero volts,
mark each lead connected by the
clip lead with a black marker dot. If
it reads somewhere around 26-
28VAC, they are connected back-
wards, and you need to switch one
of the leads.

(If the light of S1 fails to light,
turn the power strip off and unplug

the cord. Check the fuse and
recheck your wiring.)

Assuming everything is work-
ing, apply power again, and this
time measure AC voltage across
the secondary of each transformer.
Both should read about 14VAC.
Power down, connect the last two
wires together with another clip
lead, and repeat the measurement
process; it should still read about
14VAC.

Once you've achieved this,
twist the stripped ends of each set
of blue leads together with an 8"
length of blue 18 AWG stranded
wire and crimp together with one
44" closed-end nylon connector
each. Crimp a 1/4" fully-insulated
quick disconnect terminal to the
other end of each 8" wire. These
terminals connect to the AC input
terminals of U1. Figure 1 shows the
terminal layout of U1. Note that the
AC inputs are diagonal from each
other.



QUICK and PAINLESS
Programmable Robotics!

e COMES PRE-ASSEMBLED
¢ PRICED LOWER THAN A KIT

® Co-Processor for IR proximity
vision, Bumpers, Servo

¢ Re-Programmable from your PC [
Controller, A/D, and MORE '

® Drive servos have Dual Ball
Bearings for longer life! |

Photo 6. Since | use the same color combinations for each axis connector, |
use numbered wire markers to identify the other end of each axis. These
wires are the Y-axis phases. .

Lots of free /O, CPU power, and
space for your modifications

Wiring the DC Section
Install the vertical capacitor mount
with 6-32 x 1/4" screws, lock wash-
ers, and nuts, but don't install C1
yet. Cut and strip the ends of one
3" red and one 3" black wire, both
18 AWG stranded. On one end of
each, crimp a quick disconnect ter-
minal and on the other end crimp a
snap-spade terminal.

The red wire connects the pos-
itive output terminal of U1 to the
positive screw terminals of C1, and
the black lead connects the nega-
tive terminals. Before you install
C1, first form the leads of R1 to go
around the screw terminals. R1 is
there to safely drain all charge
from C1 within a minute or so of
power being removed. Without this

bleeder resistor, C1 holds enough
of a charge — even after hours —
to melt a notch in the blade of a
screwdriver (ask me how | know).

Install C1 and tighten the
mounting clamp. Photos 2 and 3
show how everything should look
when you're done. When you
power up the circuit, you should
read about 18VDC across the
screw terminals of C1, and when
you remove power, that voltage
should decay to zero within a
minute.

Wiring the Rest

I don't have room to go into detail
this time on the rest of the wiring.
With Figure 2, the wiring table, and
Photos 4 through 6, you should get

® Genuine top of the line Basic
Stamp 2p40® processor from
Parallax Inc. Great tools,
manuals, and books available for
training or project development.

JUST ADD 6 AA BATTERIES AND
GOl

Blue Bell Design Inc.

www.bluebelldesign.com

Circle #88 on the Reader Service Card.

a pretty good idea of what's
involved. I'll make a few points,
though.

First, | used solid 22 AWG wire
for all connections from C1 to the
chopper board, F2-F4, and J14-

S00-374-57643

anen'i's
1]
WA

YA
Il.

RobotStore

Circle #85 on the Reader Service Card.

Mobile Robotics

Used world wide for research!

Part Description Vendor Vendor part #
Ci 10,000 MFD, 50WVDC electrolytic capacitor Mouser 539-CGS50V10000
Fl Miniature fuse (5mm x 20mm), 2A, fast-acting Mouser 5765-35002
F2-F4 Miniature fuse (5mm x 20mm), 2A, slow-blow Mouser 5765-39002
Fanl, Fan2 2-3/8" sq. x 9/16" 12VDC box fan MPJA 12716-FN
J14-J16 DB15 15-pin female connector, solder cup, tin Digi-Key 1115F-ND
J17-J19 DB15 15-pin male connector, solder cup, tin Digi-Key 1115M-ND . o
J20 2-pin right-angle friction lock male header Digi-Key WM4300-ND Mobile Robots
J21 2-pin center crimp terminal housin Digi-Ke' WM2000-ND tio ~ el
J22, J24 2.5 pocket headsr "G verslon: DigiKey WM2900-ND Micro Controllers
J23, J25 2-pin pocket header, "A" version Digi-Key WM2533-ND Artific: sllioence
LED1-LED3 Red, diffused T-1 (3mm), panel-mount LED Mouser 35CA001 0 A“mf'd] Intel U‘:" nce
R1 6.8K-ohm, 1/4W, 5% carbon film resistor Digi-Key 6.8KQBK-ND o Sonar Units
R2-R4 1.0K-ochm, 1/4W, 5% carbon film resistor Digi-Key 1.0KQBK-ND > .
Sl lluminated rocker switch, SPST 15A, 125VAC Mouser 10DS322 (7)) ODUCS
w. amber neon lamp & internal resistor 7)) . - N
TIxT2 Transformer, 110/220VAC input, 12VAC output MPJA 7840-TR = Vision Systems
il 25A, 400V PRV bridge rectifier Mouser 625-GBPC2504 “© g =
Misc: )
1 ea. 3-axis 2A Chopper/Step Motor Driver kit Camtronics >
1 ea. Vertical capacitor mounting hardware Mouser 539-VR3 =
4 ea. Panel-mount miniature fuse holder Mouser 441-R3-12 -
2 ea. Fan guard for 2-3/8" fan MPJA 8660-FN w
1 ea. 6-ft 3-wire IEC cord set Mouser 173-63101
1 ea. IEC connector/line filter, 6A 250VAC 50-60Hz Mouser 562-857-06/27 .
1 ea. 8"W x 12"D x 3"H aluminum enclosure Mouser 537-8123 wn
1 ea. 8" x 12" aluminum enclosure cover Mouser 537-8123C -
3 ea. DB-15 conn. backshell, shielded plastic Digi-Key 915CA-ND
6 ea. 4-40 female hex screwlock conn. hardware Digi-Key 160-10F-ND
4 ea, Hex threaded standoff, alum. 6/32, .25" x .375" Digi-Key 2209K-ND
2 ea. Crimp terminals for J21 Digi-Key WM2200-ND Zaiatos Robotics
4 ea Box crimp terminals, female, for J22, J24 Digi-Key WM2510-ND 1',; ] ;' 460 ‘4;’
4 ea Box crimp terminals, male, for J23, J25 Digi-Key WM2517-ND s B Pt _—
10 ea. 1/4" fully-insulated quick disconnect, female, crimp Digi-Key WM18237-ND . St I_._mut. I‘vjsty.xl-lf»\- _\4__'_’ =
10 ea. Snap-spade crimp terminals, #10 stud, insulated Digi-Key WM18317-ND Phone (314)768-1328 Fax (314)576-5568
4 ea. Nylon-insulated, closed-end crimp connector, .35" Digi-Key WM18394-ND http://www.zagrosrobotics.com
4 ea, Nylon-insulated, closed-end crimp connector, 44" Digi-Key WM18395-ND info(@zagrosrobotics.com
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J16. These wires, once routed
around the chassis, will only rarely
need to be moved, and all of the
connections made to the chopper
board are made with screw termi-
nal blocks, which work best with
solid wire.

Second, twist together the
wires carrying chopped current to

each stepper phase. This keeps
down the electrical hash these lines
would otherwise radiate.

Third, cut way more wire for
the 15-pin connectors than you
think you will use. | cut 18" lengths
of each color needed for each con-
nector so | would be sure to have

The Robot
Builders
Bonanza

2nd Edition

by Gordon
McComb

Major
revision of
the bestselling "bible"

of amateur robotics building —
packed with the latest in servo
motor technology,
microcontrolled robots, remote
control, Lego Mindstorms Kits,
and other commercial kits.

Only $24.95
Available from
the Nuts & Volts bookstore

www.nutsvolts.com

Wittig Technologies, Inc.

266 East Meadow Avenue

East Meadow, NY 11554

Phone (516) 794 4080, Fax (516) 794 1855
www.wittigtechnologies.com

enough once the wires were routed

Wire Gauge

BLK1 22 AWG, solid
BLK2 22 AWG, solid
BLK3 22 AWG, solid
BLK4 22 AWG, solid
BLK5 22 AWG, stranded
BLK& 22 AWG, stranded
BLK7 22 AWG, stranded
BLKS8 24 AWG, stranded
BLK9 24 AW, stranded
BLU1 22 AWG, solid
BLU2 22 AWG, solid
BLU3 22 AWG, solid
GRN1 22 AWG, solid
GRN2 22 AWG, solid
GRN3 22 AWG, solid
GRY 22 AWG, stranded
RED1 22 AWG, solid
RED2 22 AWG, solid
RED3 22 AWG, solid
RED4 22 AWG, solid
RED5 22 AWG, solid
RED6 22 AWG, solid
RED7 22 AWG, solid
REDS8 24 AWG, stranded
RED9 24 AWG, stranded
WHT1 22 AWG, solid
WHT2 22 AWG, solid
WHT3 22 AWG, solid
VIO1 22 AWG, stranded
VIO2 22 AWG, stranded
VIO3 22 AWG, stranded
YEL1 22 AWG, solid
YEL2 22 AWG, solid
YEL3 22 AWG, solid

to their destinations.

Forth, I'm a belt and sus-
penders kind of guy when it comes
to wiring. | soldered wires to the
connectors (Photo 4), checked for
shorts and continuity from pin to
wire end, then insulated each con-
nection with 1/8" heat shrink tub-
ing (Photo 5), and checked for

Connections

Cl-to J1.Gnd
C1- to J2.Gnd
Cl- to J3.Gnd
Cl- to J7.Gnd

J14.10 to J13.1
J15.10 to J13.2
J16.10 to J13.3

Fanl- to Fan-
Fan2- to Fan-

J144t0 J1b
J154 to J2.b
J16.4 to J3.b

F2.2 to J1.Vm
F3.2 to J2.Vm
F4.2 to J3.Vm

J14.11, J15.11,
& J16.11 to J12.1

J142to Jl.a
J15.2 to J2.a
J16.2 to J3.a

Cl+ to J7.V+
Cl+to F2.1
Cl+to F3.1
Cl+to F4.1

Fanl+ to Fan+
Fan2+ to Fan+

J14.1 to J1.A
J15.1 to J2.A
J16.1 to J3.A

J149to J12.2
J15.9 to J12.3
J16.9to J124

J143tc J1.B
J153 to J2.B
J16.3 to J3.B

shorts and continuity again.

Finally, even before | trimmed
wires to final length, | marked each
line with wire label tape (Photo 6).
After trimming, | mark them again
so it's easy to tell which wire is
what. And that is all the space for
this month.

See you next time! NV

Description

X-axis ground
Y-axis ground
Z-axis ground
Chopper board ground

X-axis Limit/Home sw. ground
Y-axis Limit/Home sw. ground
Z-axis Limit/Home sw. ground

Intake fan ground
Exhaust fan ground

X-axis step motor b-wire
Y-axis step motor b-wire
Z-axis step motor b-wire

X-axis motor voltage, fused
Y-axis motor voltage, fused
Z-axis motor voltage, fused

Limit/Overtravel sw. sense

X-axis step motor a-wire
Y-axis step motor a-wire
Z-axis step motor a-wire

Chopper board V+

X-axis motor voltage
Y-axis motor voltage
Z-axis motor voltage

Intake fan V+
Exhaust fan V+

2
=
m
@
N
m
)
>
Z
O
0
@)
Z
Z
m
0
=
@)
Z
7

X-axis step motor A-wire
Y-axis step motor A-wire
Z-axis step motor A-wire

X-axis Home sw. sense
Y-axis Home sw. sense
Z-axis Home sw. sense

X-axis step motor B-wire
Y-axis step motor B-wire
Z-axis step motor B-wire
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Graphic

Epmmurﬂllhform

‘Graphic Imertace With Touch Screen

SUPPORTS

DEVICES TO

EPROM+

A device programming system
complete info at www.arlabs.com

+ EXCEPTIONAL POWER FOR THE PRO
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Priced From
$140 w/Touch
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+ EASY-TO-USE FOR THE NOVICE

H{.’ﬂ.’ s what you g(’f’ A rugged, portable programming unit including the power pack and printer port
cable both of which’store inside the case. A real printed user and technical manual which includes schematic dingrams
for the programming unit plus diagrams for all Iu.hun]nu family adapters*. Comprehensive, casy-to-use software
which is specifically designed to run under Windows 95, 98, ME and DOS on any speed machine. The software has
features which let you READ, PROGRAM, COPY and COMPARE plus much more. You have full access to your
system’s disk including LOADING and SAVING chip data plus automatic processing of INTEL HEX, MOTOROLA
S-RECORD and BINARY files. For detailed work the system software provides a full screen buffer editor including a
comprehensive bit and byte tool kit with more than 20 functions

Broad device support: Including FIRST GENERATION EPROMS (2705, TMS2716", 25X tc)
SECOND GENERATION EPROMS (2 2TCOBDNS MEG), 40 and 42 PIN H’Rn\h (27C1024-27C322)32 MEG)
EEPROMS (2816-28C010) PLUS ER3%01 H ASH EPROMS (28F 29C,29EE 29F)(32 MEG), NVRAMS (12.20.X22100/12)

R PIN SERIAL EEPROMS® (24 25 85 93 93 R0011A) PLUS IHIJIIII;\]‘H#‘T

BIPOLAR PROMS® (745/825), SERIAL FPGA CONFIGURATORS ( 17CXXX)
MICROS® (874X 875X 87CAX 8TC75X.89C) ATMEL MICROS*{595 905)(AVR)

PIC MICROS* &, 15, 28, 40 PIN (12CXXX, 16C3X,6X,7X.8X PLUS FLASH & 17C)
MOTOROLA MICROS* (68705P3/U/R3, 68HCTOSCR/COJ2ZPY, 68HC 1! all families)

In cludes step-by-step tutorial plus explanation of EPROM fundamentals S7.00 S ING 00 C.O.D.
1 YE AR WARRANTY - 30 DAY MONEY BACK GUARANTEE \'I1 > S‘I:IP.I_: _( ? 000 € :1 I_)_
*REQUIRES SNAP-IN ADAPTER (ORDER FACTORY DIRECT OR BUILD YOURSELF) SA @ MASTERCARD e AMEX

ANDROMEDA RESEARCH, P.O. BOX 222, MILFORD, OHIO 45150

(513) 831-9708 FAX (513) 831-7562
\ website - www.arlabs.com

email - arlabs@worldnet.att.net MADE IN THE !'..\..-\J




Does anybody know of a robotics interest group in
South Africa?

Andrew C. Smith

CSIR B43, PO Box 395, 0001 Pretoria

South Africa; www.icomtek.co.za

| live in Kearney, NE which is located in about the

middle of the state. Thanks for trying to get people

hooked up with one another. I'm looking for a local
club or other gearheads in the area.

Scott Willson, boweeble@nebi.com

Kearney, NE

I've been trying to break into robotics for about 10
years now, Being on my own, it's hard to get and
stay motivated. Hopefully, you can help me find
some interested people (or better yet, a club) in my
area, and we can get together and motivate!
Patrick Innes, Frederick, MD
Robotics@tinkersfolly.com

My name is Mark Sobanek and | am a lonely gear
head from Shawnee, KS, a suburb of Kansas City.
Mot exactly the technology hub of America, but it
could be worse. My schedule and budget are kind of
tight with a wife, three kids, another on the way
(due early February), and a dog. Needless to say, |
would rather join an existing club, but if | have to |
would be willing to start one.

Mark Sobanek

Kenabos@aol.com

| hope to find others in the Cincinnati-Dayton area
who are interested in robotics.

Mark Aulfinger
5678 Yamassee Dr., Hamiltion, OH 45011
(513) 425-3776 (day phone)

mark_aulfinger@aksteel.com

I'm very interested in joining a local club and organ-

izing events/contests/conferences/shows/exhibits

“geared” (no pun intended) toward the amateur
robotics enthusiast.

William T. Jahnke

will@lulu.com; Lulu Holdings: www.lulu.com

2019 Fairview Road, Raleigh, NC 27608

(919) 833-5858 (office)

(203) 722-6348 (cellphone)

(919) 833-6550 (fax)

I live in Beckley, WV. | am a retired physician and
also a senior EE student at West Va Univ Tech. We
have entered the IEEE Region 3 robot competition
several times in the past few years and have won it
every time we've entered. We're so small a school
that people from the bigger schools wonder just
who we are!
Jim Wills; TopDocJim@aol.com
Beckley, WV

If you know of any robotics club in the Nashville, or
middle, Tennessee area, please let me know.

Steve Ghertner

steveghertner@mindspring.com

Hi. | am either looking for or starting a robotics club

in the Central New Jersey or Eastern Pennsylvania

area. Please include my email address in your

February column. If there is enough interest, | will
start one.

Mike Adams

Cnjrobots@aol.com

Please add me to your list of people in the
Southeast Florida area who want to join a local
robot club. My home is in a suburb of Ft.
Lauderdale, FL.

Wayne Tytell
3062 La Mirage Drive, Lauderhill, FL 33319-4246
wtytell@mediaone.net

| am a lonely gearhead living near Haddock, GA,
which is close to Macon. We live pretty far out in the
country on a little subsistence-type Permaculture
farm community/eco village. | don’t know anyone
in this area who is into electronics. My interest is not
robot building specifically, but | am interested in all
things mechanical and electrical. | have recently
been creating sculpture from electric discards and
am interested in finding new ways to transform
found objects into something new. | would love to
find some folks around here to collaborate with on
projects. www page in progress, but what little info
there is: www.gypsyfarm.com/souly_solar
Eric Daine, Haddock, GA
ed@cerebral.org

Looking for a robotics club — ideally in St. Mary's or
Kingsland, GA. Feasible travel would be Brunswick,
GA, or maybe Savannah, GA — or Jacksonville, FL
to the south. Not too practical would be north to
Atlanta or south to Orlando. | will consider helping
to start a robotics club with others in my area, and
may consider doing so as far as Jacksonville to the
south or Brunswick to the north. I'm also looking to
correspond with other robot builders on robotics
projects and mechanics and electronics. | will send
my telephone number to those write.
Larry W. Finch
143 Cypress Lane, St. Marys, GA 31558

oy OMNITEC.NET »r

If you have suggestions, questions, or comments about
amateur robotics topics, you can reach me at:

Robert Nansel
Box 228
Ambridge, PA 15003

E-Mail: bnansel@nauticom.net

Electro Mavin

Great Buys - Great Products - Great Gadgets
Check Out Our Great WebSite at

http:/mavin.com

For Computer Iltems, 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

GALEP-49

LNIVERSAL
PROGRAMMER

(333 e
COMPLETE KIT : . ‘-/ : g‘
Introducing a pocket programmer

with true Universal Output

Circle #89 on the Reader Service Card.

68HC11 & 68HC12
Microcontroller Modules!

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

MicnUSlam?Hl ™ AdspiZ1Z™ Family

e tiny 1-inch x 1.4-inch 68HC11 module from $49 ® based on 68HC812A4

= e e from $79 -
MicroGore-11 dapi?12" Family
¢ compact 2-inch x 2-inch 68HC11 module from $68

e choice of B32, D60, DG128
Adspi-11" Family

» from %99
e 6BHC11 modules with lots of I/0 lines from $63

MiceoBOMY12™

® lowest-cost BDM pod!

® only $79!
& stepper motor driver

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

® voice record/playback
e data acquisition ® DAC H VisasMasterCard
® CAN » ethernet ® more! Techn‘]!?gical - DiscoversAmex

Phone: (416 gsa-sgm —— Fax: (416) 963-9179

www.technologicalarts.com
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Kronos Crawler Phase
The IR Connection

By Michael Simpson

Last month, we assembled the base and connected the Atom development board along with an SN754410 motor

controller. | felt it was time for a few sensors.

very time | have constructed a robot, | always wished | had a better

way of testing the sensors as they were added. | decided to forgo

the sensors and add an infrared remote control system that would

make it easier to test and calibrate any sensors | might want to add.

| will be concentrating on the Vishay 1840 IR Module. This module oper-

ates at 40kHz and is well suited to our application. There are a great num-

ber of remotes available and protocols to match, but | will be concentrating
on one in particular, the Sony® protocol.

» It is an easy protocol based on a pulse width bit stream which is very
easy for microcontrollers to deal with.

» The remotes are readily available. You can pick up a universal remote
for around $10.00.

The Protocol
| am not going to spend a great deal of time explaining the protocol in
depth as it has been done many times. | will just go over a few important
points regarding this protocol.

Let's start by diving into the Sony protocol. The IR module will output
a pulse stream of bits with varying widths.

The widths are defined as follows.

Start Bit 2400ms
High State (1) 1200ms
Low State (0) 600ms

The world is not perfect and to compensate for the various manufac-
turers, we have expanded the specification as follows.

Start Bit
High State (1)
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Any pulse greater than 2000ms wide.
Any pulse between 1000ms and 2000ms wide

Low State (0)

Any pulse less than 1000ms

The actual bits sent consist of a starting bit followed by 12 data bits.
The data bits can be further broken down into command and device bits as
shown below.

S € ECGEECEC CEC DD D D

These bits come with the least significant first and will be represented
as the command byte and the device byte. We will get into this further when
we look at the code.

The Modules

Let's look a little closer at the modules before we wire them up.

Vishay 1840
IR Module

IR OUT —1
GND —2O
3

VDD +5v —

The end with the little round bump is the sensor side of the chip.
As far as the remote goes, you can use any Sony remote, as well as any
universal remote that supports Sony. | use an RCA universal remote myself.

The Circuit

Wire up the circuit as shown in the schematic. Pay particular attention to



IC1 7805 e

6v DC

* I Vi Vo) I T
9v Battery GND C3
i 1] %; ° IC2
i c1 &
IC3 Atom SN754410
s UsouT VINJZA—e
' 23
. 21sIN VSS E) ® ]
e 3IATN RES|22— 8 |Motor Power 16
. . 4lvss Atom vop |4 . VDD |3
P ‘ . 51po P15120 4 o1 M1 Enable/PWM i
rogl"ammlng 6|p1 P14 |19 . o—2]M1 Input A
Interface . P2 prafle o o—I{ M1 nput B s
o—8ip3 P12 PZ .
o 9pa P11 18 .
o Ops P05 —
Q—U—PG pg |14 - 9 14 Green
12]py pg 113 * M2 Enable/PWM
: o 101m2 Input A
AX3 |ax2 |Ax1 [Axo ¢ o—15{ M2 input B o
Orange
LED1 ! vss
4,513,114
‘(l(
SCHEMATIC 1 ,
1@ IC4 Vishay 1840 ks
n IR Module
C3. It must be at least 470uF. Locate it as close to the Atom and IR module The device code was 11 and the command code was 66.
as possible. If you are using an Atom development board, you still need to MNow we have the basics. Let's put it all together with last month's code.
include C3 on the breadboard. This will give you full control of the Kronos Crawler and the ability to add as
many other functions as you wish. Check out Program Listing 3.
The Code That's it. You should be able to control the Kronos Crawler with the
Program Listing 1 is just a simple program to demonstrate the actual pulse remote control.
widths of the various bits. | wanted to include this program since | have never Use the following keys:

seen it done and feel that it helps demonstrate the Sony protocol better.
The first time | attempted to write this program was on a BASIC Stamp, | CH+  Move forward

but soon found there was not enough RAM available to hold the pulse data | CH- Move backward
for 30 bits of data or even half that. This is one of the areas that the Atom | Vol- Spin to the left
really shines. The output should look something like this: Vol+  Spin to the right

2 Set low speed
5 Set medium speed
8 Set high speed

%0 x| IE""""T =} NoPaity ¥| INoFlp\_ov C(ﬂ:lEcho :l . ' Discor I

2576 686 1281 681 676 676 671 1256 1251 1256 B51 1251 631 2506 £51 1251 631 656 651 631 1231 1226 1226 626 1226 626 2501 631 1226 626
2566 696 1286 681 681 676 671 1261 1251 1256 656 1231 631 2506 651 1251 651 636 631 631 1231 1226 1231 626 1226 626 2501 631 1231 626
2581 716 1291 681 676 676 681 1266 1256 1256 651 1251 656 2506 651 1256 656 631 631 631 1231 1231 1226 £31 1226 626 2501 631 1231 626
2536 731 1311 631 631 681 681 1276 1266 1256 651 1251 631 2511 £51 1251 656 631 651 631 1231 1226 1226 631 1226 626 2481 626 1231 631
2611 736 1311 696 686 681 676 1281 1266 1256 656 1251 651 2611 656 1251 B56 631 626 631 1231 1226 1226 626 1226 621 2501 626 1231 626
2611 741 1316 706 636 686 681 1276 1271 1261 656 1256 651 2516 656 1256 631 651 651 626 1231 1226 1226 626 1226 626 2506 651 1231 631
2671 741 1316 706 7071 686 681 1276 1271 1261 656 1256 631 2521 661 1256 651 631 631 626 1231 1226 1226 626 1226 626 2506 631 1231 631
2586 741 1321 711 701 696 686 1281 1276 1261 656 1251 636 2521 661 1256 631 631 631 626 1231 1226 1226 626 1226 626 2506 631 1231 626
2611 741 1321 711 701 691 681 1281 1276 1261 651 1256 631 2521 661 1256 651 651 656 626 1231 1226 1226 626 1226 626 2506 631 1231 626
2616 741 1321 711 636 686 681 12581 1276 1261 656 1251 631 2516 656 1256 656 631 631 631 1231 1226 1226 626 1226 626 2501 631 1231 626

2556 696 1261 681 676 676 671 1256 1251 1256 656 1251 £51 2506 651 1251 631 636 631 631 1231 1226 1226 526 1226 £26 2501 651 1231 626

You can now experiment with
sensors. Just place the code that
tests the sensors at the beginning of
the main loop.

Before | close, | want to say a
few things about the Atom. | have
been using it for a while and the
power of this controller is unbeliev-
able. For instance, the Program
Listing 3 uses 46 bytes of RAM leav-
ing over 350 bytes for future use. It

{ <]+ ]\ Buid » Debug ) Terminall £ Terminal2 } Terminal3 minald /S .

uses 1377 bytes of program space

leaving over 6800 bytes free for

more software. Just think of all the

In the Program Listing 2, we are going to get a bit fancier. We will ana- | sensors you can monitor with that kind of code space.
lyze the widths and convert them to actual device code and command code
values. The output should look something like this: What'’s next
- : Maybe a few sensors or an encoder or two. We shall see.
3600 gl? Be sure to visit the Kronos Robotics web site at www.kronosrobotics.
j _ - com for updates and enhancements. NV
H g Article continues on pages 70 and 71.
1166
11 66 You will notice that | use the serout command instead of the debug command throughout the
H gg code examples.
11 66 Serout with the pin constant of S_OUT is the equivalency of the BASIC Stamp's debug commmand.
H gg E The Debug command on the Atom is a whole new ball game. The IDE software actually takes
1168 ] over the Atom and allows you to watch variables and single step through the code.
% Since the IDE becomes integrated with the Atom there is a performance hit.
| L] g Bk X Dt p4 So if you want full speed debug just use the Serout command with the S_OUT pin option.
|
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The Parts

Program Listing |

| define a few variables
| to hold the recorded
pulse data.

| This is the main loop.

| Before checking for
pulses, | clear all
variables.

| then look at pin 12 and
| record the pulse width.

If it is less than 2000 |
‘ go back and look again.

| now have the start bit.

Let me record the next
29 bits

In this section | display
all 30 recorded bits.

| use the serout
command. Use one of the
terminal sessions and set
it up as 9600 with No
Parity.

'Define buffer to hold ir values
IRbits var word(30)
X var byte

bitcount var byte
bitvalue var word

main:

'Clear the Irbits

for bitcount = 0 to 29
IRbits(bitcount)=0

next

bitcount=0

getstartbits:

bitvalue = 0:PuLSIN 12,0 bitvalue:IRbits(0)=bitvalue
if bitvalue < 2000 then goto getstartbits

bitvalue = 0 : PuLSIN
bitvalue = 0 : PuLSIN
bitvalue = 0 : PuLSIN
bitvalue = 0 : PuLSIN
bitvalue = 0 ; PuLSIN
bitvalue = 0 : PuLSIN
bitvalue = 0 : PuLSIN
bitvalue = 0 : PuLSIN
bitvalue = 0 : PuLSIN
bitvalue = 0 : PuLSIN 12,0,bitvalue :
bitvalue = 0 : PuLSIN 12,0 bitvalue :
bitvalue = 0 : PuLSIN 12,0,bitvalue :
bitvalue = 0 : PuLSIN 12,0,bitvalue :
bitvalue = 0 : PuLSIN 12,0,bitvalue :
bitvalue = 0 : PuLSIN 12,0,bitvalue :
bitvalue = 0 : PuLSIN 12,0,bitvalue :
bitvalue = 0 : PuLSIN 12,0,bitvalue :
bitvalue = 0 : PuLSIN 12,0,bitvalue :
bitvalue = 0 : PuLSIN 12,0,bitvalue :
bitvalue = 0 : PuLSIN 12,0,bitvalue :
bitvalue = 0 : PuLSIN 12,0,bitvalue :
bitvalue = 0 : PuLSIN 12,0,bitvalue :
bitvalue = 0 : PuLSIN 12,0,bitvalue :
bitvalue = 0 : PuLSIN 12,0 bitvalue :
bitvalue = 0 : PuLSIN 12,0,bitvalue :
bitvalue = 0 : PuLSIN 12,0 bitvalue :
bitvalue = 0 : PuLSIN 12,0,bitvalue :
bitvalue = 0 : PuLSIN 12,0,bitvalue :
bitvalue = 0 : PuLSIN 12,0 bitvalue :

12,0,bitvalue :
12,0,bitvalue :
12,0 bitvalue :
12,0,bitvalue :
12,0 bitvalue :
12,0,bitvalue :
12,0,bitvalue :
12,0,bitvalue :
12,0,bitvalue :

IRbits(1)=bitvalue
IRbits(2)=bitvalue
IRbits(3)=bitvalue
IRbits(4)=bitvalue
IRbits(5)=bitvalue
IRbits(6)=bitvalue
IRbits(7)=bitvalue
IRbits(8)=bitvalue
IRbits(9)=bitvalue
IRbits( 10)=bitvalue
IRbits(11)=bitvalue
IRbits(12)=bitvalue |
IRbits( 13)=bitvalue

IRbits( 14)=bitvalue

IRbits( 15)=bitvalue ‘
IRbits(16)=bitvalue

IRbits(17)=bitvalue

IRbits( 18)=bitvalue

IRbits(19)=bitvalue |
IRbits(20)=bitvalue |
IRbits(21)=bitvalue
IRbits(22)=bitvalue
IRbits(23)=bitvalue
IRbits(24)=bitvalue
IRbits(25)=bitvalue
IRbits(26)=bitvalue
IRbits(27)=bitvalue
IRbits(28)=bitvalue
IRbits(29)=bitvalue

displaybits:
for bitcount = 0 to 29

serout S_OUT,i9600,[dec IRbits(bitcount)," "]
next

serout S_OUT,i9600,[10,13]

goto main

Item Qty Description Source
IC2 1 Atom Kronos Robotics #ATM1
IC3 2 SN754410 Kronos Robotics #MDR1
IC4 1 Vishay IR Module Kronos Robotics #IR2
1 Atom development board Kronos Robotics #ATM3
Cc3 1 470uF Capacitor Kronos Robotics
#C470-50
LED1 1 LED with integrated resistor Kronos Robotics
#LED5YR
1 Dip Heatsink Kronos Robotics #HSDIP
1 9V Battery connector with power
connector Kronos Robotics #CO5
1 4 cell C battery holder Kronos Robotics #BH4C
1 9V Battery holder clip Kronos Robotics # BH9V
1 Crawler Base Kronos Robotics #RB1
1 Crawler Platform Kronos Robotics #RB2
4 1/2" 4-40 machine screws Kronos Robotics #{WPH6
8 4-40 hex nuts Kronos Robotics
#HWHN3
1 Sony Compatible Remote Control Kronos Robotics #REM1
r-------------------------------1
| Sources !
i Kronos Robotics Basic Micro .
i Www.kronosrobotics.com www.basicmicro.com |
‘-------------------------------‘
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'Program Listing 2

| define the two

variables that the
subroutine getsonycode
is going to

populate, devicecode and
cmdcode.,

A few working variables
are also created, bitvalue
and level lvalue.

The bitvalue variable will
contain the pulse width
of each bit | test in the
bit stream.

Levellvalue is a width

test variable. Bitvalue
will be divided by
lebellvaluew to
determine if it is less
than or greater than our
high bit reference value.

The main loop just calls
the getsonycode
subroutine over and over.

| If both the devicecode

and cmdcode contain
valid values the results
are displayed with the
serout command.

First thing | do is clear
all the variables so | have
a fresh start.

| then look at pin 12.

If there was no pulse,
bitvalue will contain 0 and
I will exit the subroutine.

If it contains a value and
it is less than 2000ms |
go back and get another
pulse.

| keep doing this until |
have a valid start bit.

Record the next 12 bits.

devicecode var byte
cmdcode var byte

'Holds the pulse width of the current bit under test
bitvalue var word

'Holds the divisor for testing the width of each pulse
level 1value var word

‘In this case 1200ms or longer will be a level 1
levellvalue = 1200

"We will devide bitvalue by levellvalue to determine
' if bitvalue is less than 1200 (high state pulse
' width value). If it is then the bit is 0 other wise its 1.

' By using some simple integer math I can still scan
' each bit in time for the next. Had I used an IF

' statement we would eat too much time between
' pulses in the stream.

main:

gosub getsonycode

if devicecode > 0 or cmdcode > 0 then

serout S_OUT,i9600,[" ",dec devicecode," ",dec_
cmdcode, 10,13]

endif

goto main
GetSonyCode:

'Clear the Irbits
devicecode=0
cmdcode=0

getstartbits:

'"We have to clear the variable used with the pulsing
' command as the Atom will not clear the variable if

' it times out.

bitvalue =0

Pulsin 12,0,bitvalue

'No spaghetti code here cause we have multi-line
'IF/Then's
if bitvalue = 0 then
return
endif

if bitvalue < 2000 then getstartbits
'At this point we are ready to get the command code

pulsin 12,0 bitvalue
cmdcode.bitO = bitvalue/level l value
pulsin 12,0,bitvalue
cmdcode.bit]l = bitvalue/level 1value
pulsin 12,0,bitvalue
cmdcode.bit2 = bitvalue/levellvalue
pulsin 12,0,bitvalue
cmdcode.bit3 = bitvalue/level 1value
pulsin 12,0,bitvalue
cmdcode.bit4 = bitvalue/levellvalue
pulsin 12,0,bitvalue
cmdcode.bit5 = bitvalue/levellvalue
pulsin 12,0,bitvalue
cmdcode.bitb = bitvalue/levellvalue

'Now lets get the device code
pulsin 12,0 bitvalue

devicecode.bit0 = bitvalue/levellvalue
pulsin 12,0,bitvalue

devicecode.bit] = bitvalue/levellvalue
pulsin 12,0,bitvalue

devicecode.bit2 = bitvalue/level1value
pulsin 12,0,bitvalue

devicecode.bit3 = bitvalue/levellvalue
pulsin 12,0,bitvalue

devicecode.bit4 = bitvalue/level 1value

return




Program Listing 3 _

| define the two

variables that the
subroutine getsonycode
is going to

populate, devicecode and
‘emdcode.

A few working variables

are also created, bitvalue
and levellvalue,

The bitvalue variable will
contain the pulse width
of each bit | test in the

bit stream.

| Levellvalue is a width

test variable. Bitvalue
will be divided by

lebellvaluew to
determine if it is less
than or greater than our
high bit reference value.

| now set up the ports
used to control the
SN754410.

| also make a call to
CrHigh which sets the
PWM signal generator to
output a nearly 100%
duty cycle.This sets the
fastest speed.

In the main loop I call
the getsonycode

| subroutine. This routine

populates the emdcode
and devicecode variables.

We test to see if they
are both 0. If they are |
assume | had a time out

| and go stop the Crawler.

If 1 did get an IR code |
turn the indicator light

on and continue to test
the command codes.

A small note. | am not
using the device code for
anything other than a
test for valid codes. You
could test it here and
just go back to the main
loop if it is not what you
expect.

In this section | test the
cmdcode variable to
determine the action to
take.

In each case | call the
appropriate Crawler
command.

'IR Section
devicecode var byte
cmdcode var byte

'Holds the pulse width of the current bit under test
bitvalue var word

'Holds the divisor for testing the width of each
'pulse
levellvalue var word

'In this case 1200ms or longer will be a level 1
levellvalue = 1200

"We will devide bitvalue by levellvalue to
‘determine if bitvalue is less than 1200 (high state
'pulse width value). If it is then the bit is 0
'otherwise its 1.

' By using some simple integer math I can still
'scan each bit in time for the next. Had | used an

'IF statement we would eat too much time
' between pulses in thestream.

'We use this as a form of IR indication
output 8

'Motor Controller Section

'—— Sets up the constants for the motor
‘controller

M2inputA Con 11

M2inputB Con 10

MlinputA Con 14
MlinputB Con 13

'—— Setup the ports for motor controller
Output MlinputA
Output M1InputB

Output M2InputA
Output M2InputB

" Setup the initial speed
gosub CrHigh

'Insert Sensor code here ....

gosub getsonycode

‘— Time out (no key pressed)
if devicecode =0 and cmdcode =0 then
gosub Crstop
"Turn indicator off
low 8
goto main
endif

"Turn indicator on
high 8

'— Reverse — (CH-)
if cmdcode = 17 then
gosub Crrev
endif

'— Forward — (CH+)

if emdcode = 16 then
gosub Crfwd
endif

'— spin left — (Vol -)

if cmdcode = 19 then

gosub Crlspin
endif

'— spin Right — (Vol +)
if cmdcode = 18 then
gosub CrRspin
endif

'Set Low Speed (2 Keypad)
if cmdcode = 1 then

gosub Criow

endif

'Set Medium Speed (5 Keypad)
if cmdcode = 4 then

gosub Crmed

endif

'Set High Speed (8 Keypad)
if cmdcode = 7 then

Motor speed routines

Crawler movement
routines

Motor Routines

First thing | do is clear
all the variables so | have
a fresh start,

| then look at pin 12.

If there was no pulse,
bitvalue will contain 0 and
| will exit the subroutine.

If it contains a value and
it is less than 2000ms, |
go back and get another
pulse.

| keep doing this until |
have a valid start bit.

Once | have a valid start
bit | record the next 12
bits.

gosub Crhigh
endif

Goto main

Crlow:
HPWM 1,9890,7000 : Return '81% Duty cycle
Return

CrMed:
HPWM 1,9890,8000 : Return '90% Duty cycle
Return

CrHigh
HPWM 1,9890,9890 : Return '99% Duty cycle
Return

Crfwd:
gosub rfwd : gosub Ifwd : return

Crrev:
gosub rrev : gosub Irev : return

CrLspin:
gosub rfwd : gosub Irev : return

CrRspin:
gosub rrev : gosub Ifwd : return

Crstop:
gosub loff: gosub roff : return
' Left Motor (M1)

Higl'; MlinputA : Low MlInputB : Return
Lrev:

Low M1inputA : High M1inputB : Return
Loff:

Low M1inputA : Low M1InputB : Return
: Right Motor (M2)

Rfwd:
High M2InputA : Low M2InputB : Return

Rrev:
Low M2inputA : High M2InputB : Return

Roff:
Low M2InputA : Low M2InputB : Return

"

' This is the main IR routine
' It populates cmdcode and
' devicecode variables

GetSonyCode:

‘Clear the Irbits
devicecode=0
cmdcode=0

getstartbits:

'We have to clear the variable used with the pulsing
'command as the Atom will not clear the variable if it
'times out.

bitvalue =0

Pulsin 12,0,bitvalue

if bitvalue = 0 then
return

endif

if bitvalue < 2000 then getstartbits

'At this point we are ready to get the command code
"(7 bits)

pulsin 12,0,bitvalue

cmdcode.bitO = bitvalue/levellvalue
pulsin 12,0,bitvalue

cmdcode.bit]l = bitvalue/levellvalue
pulsin 12,0,bitvalue

cmdcode.bit2 = bitvalue/level 1value
pulsin 12,0,bitvalue

cmdcode.bit3 = bitvalue/levellvalue
pulsin 12,0,bitvalue

cmdcode.bit4 = bitvalue/level1value
pulsin 12,0,bitvalue

cmdcode.bit5 = bitvalue/levellvalue
pulsin 12,0,bitvalue

cmdcode.bit6 = bitvalue/levellvalue

'Now lets get the device code (5 bits)
pulsin 12,0,bitvalue

devicecode.bit0 = bitvalue/levell1value
pulsin 12,0,bitvalue

devicecode.bit] = bitvalue/levellvalue
pulsin 12,0,bitvalue

devicecode.bit2 = bitvalue/level 1 value
pulsin 12,0,bitvalue

devicecode.bit3 = bitvalue/level 1 value
pulsin 12,0,bitvalue

devicecode.bitd = bitvalue/levellvalue

return
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NEW! CREDIT CARD COMPUTER Il

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 I $14.20

$95 UNIVERSAL SINGLE CHIP COMPUTER

PROGRAMMER 7z e NEW! 8K

Bailt-in BASIC Assembl;

Lowest cost, fastest, casiest b ngrAn -I-m‘:hm; SUPER CHIP

A P o use! Do FLASHNVRAM, 40 the BASIC pzm space
EE,EPROM (o 8m. Adapters 32 Vo 12irg, 3timers, hus

L for micros,plecete. Optional  20mips, faster than PICS0
gang banger for up to 10 1Cs.  oemiTk): oval kil y:

Parallel i ilahle %
fornoicbanks 0V ermer 05 91.99 $7.00

SERIAI. MINI-TERMINAL $27 MINI-PC

Includes DOS, ADC, 2par, 3ser,
ISA bus.kes pad/LCD interface.
Complete! not a "core/engine”
All utilities & wtorial included.
Use TurboC . BASIC MASM etc.
eval kit (1) S95, oem (1K) 827
386 version eval 5195, nem S55

BK Nash. 51 2ee. 512nvram
watchdog wiinternal Himer
40 pin DIF part #MVES1S
evali1} 525, oemi 1k} 87,10

RS232 terminal for Stamp, PC, Z80, AVR ete.
-super low current, powers from serial line
-LED backlit LCI, visible in all conditions
~115.2kbps, DBY conn, simple commands
-specify 20 customizable or 16 tactile Keys
eval(1) §75.0emi1k) S21.30,w/BASIC epn 827

STAMP DRIVE !!

Read/Write PC compatible hard
disk, POMCIA., Compact Flash.
RS232 to ATA adapter for Stamp.
ZB80.BO0S1 AVR,PIC X86. ANY cpu
- 4 gigabyte capacity

- low power (Sma a Sv)

- baud 115.2k and above

eval $95.0em S270DE ver. $514.20

WWW.STAR.N ET/PEOPLE/~MVS

MVS Box 803 | Syr Limited Warranty SERYING THE EMBEDDED
Nash.,NH 03060 Free Shippi
asr uiozoso JMVIS] *,esShesns™  commmry swce o

Celebrating our 19th Year Of Service !!
VISIT US AT WWW.UNICORNELECTRONICS.COM

What Do We Have ?

T «74LS «74C
EPROMS «EEPROMS *PAL's
GALs «CMOS «/80
Linear *Generators «8000 series
6500 series *6800 series < Capacitors
Oscillators *Connectors *Crystals
Trimpots *|.C. sockets < Switches
Diodes «Kits * Tools
Vises *Laser Diodes ~ <LED's
Vises * [ransistors *Resistors
* And much, much more!

* Order Line — (800) 824-3432 » International — (724) 495-1230 » Fax Orders — (724) 495-7882
* Technical Support — (724) 495-1231 « $25.00 Minimum Order =UPS 3 day, Blue, Red, & Fed. Ex.
Shipping Available (Call for charges) = PA Res. Add 7 % Sales Tax *Open Mon-Fri 9:00 AM - 5:00 PM
(EST) » Corporate Accounts / 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 @ acl.com

Visit us on the web | www.unicornelectronics.com Unico"l Electfonics

1142 State Route 18
FREE SH |PPI N G ” on pre-paid orders A"qu'ppa, PA 15001

Circle #47 on the Reader Service Card.

Circle #45 on the Reader Service Card.

Fre— TR miiitit
AM TRANSMITTER AM RECEIVER

oSmall size: 17.78 x 11.43mm
*CMOS/TTL input

% yavexy

FM TRANSCEIVER
*Only 23 x 33 x 1 lmm

*Up to 40k bps data rate

* 19200 baud with ASCII

o Up to 5000 range

*5v operation

s Compact size: 38.1 x 13.7mm
*On-bhoard data recovery, CMOS
#No adjustable components sLow current. 2.4mA typical
oLow Current. 4mA typical. *2kHz data rate. CMOS/TTL output
*4|8MHz or 433.92MHz OOK  *5Vdc operation -
«Simple 1o integrate -simply *On 418MHz or 433.92MHz (4xx) *0.25mW into 50 )

add antenna, data and power *No adjustable components "‘_”‘ or 433MHz FM
eRange up to 250ft. ePatented Laser Trimmed component  *Fast Ims enable
o Wide supply range, 2-14Vde s High stability #Direct interface to 5V CMOS
SAW controlled - stability *Sensitivity: -105dBm *Auto TX/RX changeover
*Also available in DIL package  ®Available also in 0.8mA version

AM-RTS5 .covverennees $12.10 AM-HRR3-4XX ..o $10.95  BIM-dxx-F ............ $87.36

RS232 TRANSCEIVER MODULES

slUpto 19,200 bps half duplex
*3 wire RS232 interface
*Range up 10 500ft
™ » Transparent data packetizing
|oSuppur1-. 8 or 9 bit protocols
5 * Self test function
#Reset Switch & Staus LED's
o *1/4 wave wire antenna on board
* Available in a Simplex Tx/Rx
pair.(RTecomTX & RTcomRx)

*7.5V-15Vdc operation
RTcom-4xx.. s

. RTeomTx-dxx. 5
RTcomRX-4XX.c0onnsenr $105.52

4,800 to 38,400 bps hall duplex
o 3-wire RS232 interface
_ spController with user EEPROM
ol #RS232 interface protected to £15kV
, # Data packetizing performed by user
| ® Auto TX/RX changeover
] «418 MHz and 433MHz versions
sRange up to S00f. (0.25mW ver.)
o().25mW & 10mW versions
#Reset swilch and status LED's
#7.5-15V dc via DB9 connector, 20mA

0% 65 % | 5mm

Transceiver
Transmutter..

BIM-4xx-RS232 .... $139.30 Receiver

Tel: (416)236-3858
Fax: (416)236-8866

m ABACOM ;e/::’;z‘ www.abacom-tech.com
W’ TECHNOLOGIES o abacomtech@compuserve.com
MY e =
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Easy-to-Use Seetron Serial LCDs

Interface a sharp LCD display to your BASIC Stamp® or other micro-
controller project with ease. No-solder wiring harnesses and easy
mounting kits available too. See www.seetron.com today.

® 3.2 x 1.4 in. supertwist LCD

® 2400/9600 baud serial

® Low (=2mA) current draw

e Popular for use with BASIC Stamps®

BPI-216N

® 3.2 x 2 in. backlit LCD %49
* 1200-9600 baud serial ILM-216L
¢ Advanced protocol, 4 switch inputs

e EEPROM for configuration settings

¢ Favorite for OEM applications

® 3.2 x 1.4 in. graphics LCD $99
* 2400/9600 baud serial SGX-120L
* Font and 15 screens in EEPROM

* Easily draw points, lines, screens

* 3 x 2 in. supertwist LCD $119
* 1200-9600 baud serial Lo s
¢ ESD-protected, 4x4 keypad input

* Store up to 95 screens in EEPROM

Scott Edwards Electronics, Inc.

1939 S. Frontage Rd. #F, Sierra Vista, AZ 85635
phone 520-459-4802 = fax 520-459-0623
www.seetron.com * sales @ seetron.com

More displays available,
including bright YFDs.
See www.seetron.com
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ALABAMA
Little Professor Book Center
2717 8. 18th 5t

Birmingham 35209

ARIZONA

Elliott Electronic Supply
1251 8. Tyndall Ave.
Tucson 85713

Tower Records

3 E. Oth St.

Tempe 85281

AUSTRALIA
DonTronics

P.O. Box 595

29 Ellesmere Cres.
Tullomarine 3043
www.dontronics.com

CALIFORNIA
Abletfronics

9155 Archibald Ave. Unit E
Cucamonga 91730

All Electronics

905 S. Vermont Ave.

Los Angeles 20006

14928 Oxnard St.

Van Nuys 91411
Alltronics

2300-D Zanker Rd.

‘San Jose 95131
Centerfold International
716 N. Falfax Ave.

Los Angeles 90046

Del Amo Books & News
3758 Sepulveda Bivd.
Torrance 20505

Electro Mavin

2985 E. Harcourf St.
Rancho Dominguez 90221
HSC Electronic Supply
4837 Amber Ln.
Sacramento 95841

3500 Ryder St.
Santa Clara 95051

5681 Redwood Dr.
Rohnert Park 94928
JK Electronics

6395 Westminster Ave.
Westminster 92683
Lion Electronic Labs
4948 E. Townsend Ave.
Fresno 93727

Mar Vac Electronics
2001 Harbor Bivd,
Costa Mesa 92627

12453 Washington Elvd,
Los Angeles 20066

4747 Holt Bivd.
Montclair 91763

2000 Outlet Center Dr.
Ste, 150
Oxnard 93030

1759 Colorado Bivd.
Pasadena 21106

jrectory dealer directory dealer directory dealer directory dealer directory dealer

2537 Del Paso Bivd,
Sacramento 95815

5184 Hollister Blvd.
Santa Barbara 93111
OPAMP Technical Books
1033 N Sycamore Ave
Los Angeles 90038
Robots from Earth
6700 Eton Ave.
Woodiand Hills 91303
Sav-On Electronics
13225 Harbor Bivd,
Garden Grove 92643
The Red Barn

Hwy. 299

Bieber 96009

Tower Books

211 Main St.

Chico 95928

7840 Macy Ploza Dr.
Citrus Heights 95610

1280 E. Willow Pass Rd.
Concord 94520

630 San Antonio Rd.
Mountain View 94040

1600 Broodway
Sacramento 95818

2538 Watt Ave.
Sacramento 95821
Tower Records/Video
220 N. Beach Bivd.
Anaheim 92801

6694 Amador Plaza Rd.
Dublin 94568

5703 Christie Ave,
Emeryville 94608

4118 Fremont Hub
Fremont 9453

5611 Biackstone
Fresno 93710

23541 Calle De La Loulsa
Laguna Hills 9265

6310 E. Pacific Coast Hwy,
Long Beach 90803

2331 § Atlantic Bivd.
Monterey Park 91754

2525 Jones St
San Francisco 94133

871 Blossom Hill Rd
San Jose 95123
Video Electronics
3829 University Ave.
San Diego 92105

CANADA
Com-West Radio
Systems Lid.

8171 Main st.

Vancouver, BC V&X 3L2
Emma Marion Lid.

2677 E. Hastings St.
Vancouver, BC V5K 125
Muir Communications Ltd.
3214 Douglas St.

Victoria, BC V8Z 3Ké&

COLORADO

Centennial Electronics, Inc.

2324 E. Bijou

Colorado Springs 80909
Tower Records/Video
2500 E. 1st Ave.

Denver 80206

CONNECTICUT
Archway News

64 Bank St

New Milford 06776
Tower Records

1145 High Ridge Rd.
Stamford 06905

DELAWARE
Newark Newsstand
70 E. Main 5t.
Newark 19711

DISTRICT OF

COLUMBIA
Tower Records

2000 Pennsylvania Ave
Washington 20006

FLORIDA

Alfa Electronic Supply
6444 Permbroke Rd,
Miramar 33023

Astro Too

6949 W. Nasa Bivd,
West Melbourne 32904
Clarks Out of Town News
303 S, Andrews Ave.
Fort Lauderdale 33301
Mike's Electronic
Distributing Co.

1001 N.W. 52nd St.

Fort Lauderdale 33309
Sunny's At Sunset, Inc.
8260 Sunset Strip

Sunrise 33322

HAWAII
SolarWorks!

525 Lotus Blossom Ln.
Ocean View 96737
Tower Records

4211 Walaloe Ave.
Honolulu 96816

611 Keeaumoku
Honolulu 96814

IDAHO
Current Source
454 N, Philllppi St.
Boise 83706

ILLINOIS

Tower
Records/Video/Books
383 W, Army Trail Rd.
Bloomingdale 60108

2301 N. Clark 5t. #200
Chicago 60614

1209 E. Golf Rd.
Schaumburg 60173

INDIANA

Surplus Bargain Center
2611 W.Michigan St.
Indianapolis 46222

KANSAS
Hollywood At Home
2063 Metcalf Ave.
Overland Park 66212

LOUISIANA
Lakeside News
3323 Severn Ave.
Metairie 70002

MARYLAND
Tower Records/Video
2566 Solomons Island Rd.
Annapolis 21401

1601 Rockville Pike #210
Rockvllle 20852

MASSACHUSETTS
Tower Records/Video

1011 Middlesex Tumpike
Burlington 01803

MICHIGAN

Anything Goes

5108 Rochester Rd.

Troy 48098

Little Professors Book Center
22174 Michigan Ave.
Dearborn 48124

Purchase Radio Supply, Inc.
327 E. Hoover Ave.

Ann Arbor 48104

Spectrum Electronics, Inc.
1226 Bridge St. NW

Grand Rapids 49504

MINNESOTA
Radio City, Inc.

2633 County Road 1
Mounds View 55112

MISSOURI
Electronics Exchange
8644 5t. Charles Rock Rd.
St. Louls 63114

NEVADA

Amateur Electronic Supply
4640 Polaris

Las Vegas 89103

Radio World

1656 Nevada Hwy.
Boulder City 89005
Sandy's Electronic Parts
Q61 Matiey Ln #100

Reno 89502

Tower Records/Video
4580 W. Sahara Ave.

Las Vegas 89102

6450 S. Virginia
Reno 89511

y

NEW JERSEY
H.E.S. Electronics
1715 Route 88

Brick 08724

Tower Records/Video
BO9RT 17 S
Paramus 07652

NEW YORK
Durston's Cigar Store
515 W. Genesee 5t
Syracuse 13204

Ham Central

3 Neptune Rd
Poughkeepsie 12601
Hirsch Sales Corporation
219 California Dr.
Willamsville 14221
Tower Records/Video
105 Old Country Rd.
Carle Place 11514

350-370 Route 110
Huntington 11746

1961 Broadway
New York 10023

NORTH CAROLINA
United Electronic Supply
920 Central Ave

Charlofte 28204

OHIOD

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

204 S. 3rd St

Miamisburg 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 N.E,
Salem 97303

Tower Books

1307 N.E. 102nd Ave.
Portland 97220

PENNSYLVANIA
Tower Books

425 South St
Philadelphia 19147
Tower Records

340 W. Dekalb Pike

King of Prussia 19406

The dealers listed below carry the latest issue of Nuts & Volts, for your convenience.

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
Nashville 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
1100 Valwood Pkwy #100
Carrollton 75006

Tower Records

2403 Guadalupe St
Austin 78705

VIRGINIA

Tower Records/Video
6200 Little River Turnpike
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.

Seqttle 98188

Tower Books

10635 N.E. 8th St

Bellevue 98004

20 Mercer 5t
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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Abacom Technologies

ActiveWire, Inc.............
All Electronics COrp. ... 11
Alltronics 56
Andromeda R h 66

ECD

DesignNotes.com........coeeueumsuesreissenns 77
Designtech Engineering...
Detection Dynamics ........... .44
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! Custom Computer Services .............. 56
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No-License
Handhelds

By Gordon West

f you are planning a ski trip or winter camping adventure, bring along
handheld radios for safety and staying in touch with base camp. Cross-
country skiers swear by them — these little portable radios could very well
get you out of a jam when a white-out occurs. But not all handheld radios
qualify for cold weather land adventures. Some may work better than others,
yet the "ultimate" handheld radio might be totally illegal to use on the slopes.

"I'm a sailor during the summer, so | pulled my two VHF marine radios off
the boat and was planning to use them up in the mountains," comments an
FCC-busted boater.

"l bought these at a marine store that told me | didn't need a license to
transmit and receive over marine VHF, so you can imagine my surprise when
I got hit with a $5,000.00 fine for using them at my ski lodge."

Marine VHF handheld transceivers, operating on 55, 25-kHz-spaced chan-
nels at 156 MHz are permitted only for on-water radio service in strict accor-
dance to channel assignments detailed in FCC Part 80.373. Although Federal
Communications Commission maritime rules do not mandate a ship station
license to operate this equipment, "no license" does not mean "no rules" on
how these five-watt handheld marine radios work in the maritime FM marine
radio service. Unfortunately, our boaterturned-ski-lodge operator arbitrarily
picked a marine channel authorized only for the vessel traffic system service.

"No wonder they were telling me to get off of their channel!"

Handheld radios that don't require a FCC license may fall under FCC rules
Part 15 and Part 95. Part 15 no-license handheld radios are the toy walkie-
talkies sold to youngsters that typically transmit only for a couple hundred
feet. These Part 15 FCC-defined "intentional radiators" may only transmit a
few milliwatts of output power, and are usually limited by a field strength not
to exceed 1,000 microvolts/meters at three meters. We see Part 15 toy walkie-
talkies on higher frequencies as well, but their range is limited to usually less
than a couple hundred yards — and because these little Part 15 handhelds are
sold to kids, you can be assured that any RF output coming off the antenna
is next to nothing for safety factors.

These toy walkie-talkies share the same range characteristics as 48
MHz/49 MHz cordless phone handsets. If you get a block of range, you're
doing swell! Twenty-seven megahertz (27 MHz) CB handhelds do not require
a license, and specific rules for their operation are found under Part 95,

Subpart D. CB radio manufacturers like RadioShack, Cobra, Maxon, and
Midland have done a nice job of packaging these medium-weight, medium-
sized, 27 MHz handhelds. Gone are the long telescopic whips and big battery
packs.

Now the 27 MHz handheld works into a very inefficient rubber-duck anten-
na, and at three or four watts output, their battery packs only last for a few
hours. The switch from nickel cadmium batteries to nickel metal hydride have
almost doubled their playing time, but 27 MHz CB handheld radios run at high
power don't stay on the air for long between battery changes.

If you have a 40-channel CB in your vehicle already, the little CB 27 MHz
handheld could make sense. Range is limited to about one mile between
mobile and handheld, and about a half mile between two portable 27 MHz
radios with their little rubber antennas when skip conditions are pounding in.
In the dead of night, you might get one mile at best between two CB walkie-
talkies.

The FCC rules have been "plain languaged" for CB operation, preventing
no more than four watts of AM carrier power, no linear amplifiers or radio con-
tacts over 155.3 miles away, and no general chit-chat on CB Channel 9 used
only for emergencies and traveler assistance. Other rules also prevent the CB
27 MHz radio from being hooked into the telephone system, and no deliberate
jamming of other CB radio signals you hear on the air.

CB for traveling has merit in communicating with other motorists and
truckers — listening into traffic conditions on CB Channel 19 is a good way to
learn what is up ahead. For yakking back and forth between two handheld
radios, 27 MHz CB will be noisy, frustrating, and battery power hungry.

Family Radio Service (FRS) is a BIG hit up on UHF with 14 channels. No
license required, and only four FRS FCC rules dictate how this equipment is
operated. Although the little FRS radio is only permitted a half-watt output on
14 UHF FM channels, their range is remarkable. Two FRS radios could span
up to 10 miles distance from mountain top to mountain top, and easily cover
several ski slopes if you pick one of the 14 channels not tied up with other
operators on the same frequency. Up on the mountain slopes, FRS users have
found Channels 8 through 14 relatively clear of general mobile radio service
powerful repeater outputs situated on each side of FRS Channels 1 through 7.
Channels 1 through 7 are also shared with more powerful GMRS handheld
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Boaters do not need a handheld license for local marine VHF
radio calls.

radios sold to licensed GMRS operators, and these more powerful handheld
radios will easily knock you off the air on the first seven channels.

There is a petition in front of the FCC to designate FRS Channel 1 as an
emergency-only channel, or a call-only channel. There are so many people on
the air, | really don't know if this is all that necessary because surely you
should be able to reach someone else with similar equipment.

With that said, the exception are those operators using more expensive
FRS equipment with scrambling turned on, or "privacy code" engaged.
Scrambling indeed will make communications private, but the "privacy code"
is nothing more than tone-coded squelch. Anything you say can and will be
heard! Trying to break into a conversation that is scrambled or to another sta-
tion on privacy code may be futile.

FRS radios have taken a nosedive in pricing. When they first came out,
a good Kenwood FRS radio sold for over $100.00 apiece. Same thing with
Motorola. Now you can buy Kenwood and Motorola FRS full-feature radios
in PAIRS for under $79.00. You can buy pairs of inexpensive Cobra and
Midland FRS radios for under $39.00! But | recommend staying in the
$79.00 a pair bracket and enjoying such features as optional headset with
voice-operated action, scrambling, privacy codes, and a tough exterior that
will keep the snow out up on the slopes. The FRS radios cannot hook up to
an external antenna, so the best way to get maximum range is to take the
unit off of your belt, hold it up high, and place your call. The prices of FRS

The tiny FRS radio transmits for about a mile in the mountains.

76 Fesruarv 2002/Nuts & Volts Magazine

A brand new MURS portable radio, ideal for both land and
boat use.

radios can only go lower.

The latest license-free radio service is called MURS (Multiple Use Radio
Service). Five VHF channels became available on July 12, 2000, but actu-
al radio equipment designed specifically for MURS has not appeared until
just recently. One reason was the almost immediate negative reaction by
licensed radio operators on five VHF channels they were presently operat-
ing on. In fact, these radio users put so much pressure on professional two-
way radio dealers that sold them the "color dot" equipment that both
Motorola and RadioShack back-peddled on their endorsement for this radio
service.

The five channels allocated to MURS landed right on the popular "any-
thing goes" commercial radio service at 151 and 154 MHz. These were
channels used primarily by construction workers and traveling shows to
carry communications ranging from church usher comms to cranes pick-
ing up mega-ton loads. The blue and green dot channels at 154 MHz were
also in use by fast-food vehicle speaker phone circuits, and you can imag-
ine trying to stay in touch on a MURS channel and ending up with a burg-
er and order of fries at the pick-up window.

MURS was also clouded with some rather vague rules, such as no more
than two watts of effective radiated power output. This could lead someone
to develop a system around a four-watt transmitter, 3 dB loss in coax, going
to a unity gain antenna up 100 feet, perfectly legal! There was also a con-

Fast chargers will replenish handheld batteries in less than an hour!




cern that the rules did not forbid tie-in to your home phone system, nor any
rule that would prevent two MURS radios from acting as a portable repeater
tied into an external VHF, high-band, exotic antenna system.

Motorola continues to ask the FCC to further examine logical restrictions
on telephone interconnect and repeaters, and more clarification for sending
data over these five channels. It is apparent that Motorola is hoping to convert
its present "color dot" users over to a more sophisticated radio system, and
get them onto other bands and other frequencies before unlicensed MURS
radio signals begin to clog these VHF channels.

Corwin Moore, well known for his Personal Radio Steering Group (PRSG)
in Ann Arbor, MI, points out there are probably over a million licensed radio
users on the present MURS channels, and these users will soon find that their
legitimate radio system is now clogged with unlicensed radio operators tied
into their home phone for an exotic cordless phone system, or sending data
from one business to another over the airwaves.

With MURS equipment capable of attaching to an outside antenna, it will
be interesting to see how far two watts of effective radiated power may go
between two MURS base stations. In the clear, | could see a range of over 40

miles, point to point. Between two MURS handhelds, | see a quadruple of dis-
tance now enjoyed by little FRS radios on UHF. After all, the MURS handheld
is four times as powerful as the little FRS.

Finally, licensed radio users on the General Mobile Radio Service (GMRS)
look on to see what might adversely affect their present simplex and repeater
channels sandwiched in between FRS walkie-talkies. That same FRS skier on
the top of a mountain next to a licensed GMRS could easily inadvertently cre-
ate interference to that GMRS repeater when using FRS channels 8 through
14. Something else to think about when mountain-topping with a little FRS
radio.

Luckily, handheld battery manufacturers have seen the opportunity for
longer lasting AA and AAA batteries. The new Maha battery cells and quick bat-
tery chargers are flying off the shelf because of their popularity with these little
radio systems. New battery chemistry like nickel metal hydride and lithium ion
handle the cold weather elements better than traditional nickel cadmium cells.
Something to think about when your handheld dips below freezing.

Stay tuned — FRS will continue to gain popularity and equipment will con-
tinue to drop in price, and MURS is just coming on the scene. NV
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Oscilloscope

$169.00

(Save over $40.00)
Complete with alkaline
batteries, clip leads
and carry bag
(Probe extra)

http:/iwww.therfc.com/

Complete Selection of MIL-Spec Coax, RF
Connectors and Relays

UG-21B/U N Male for RG-213/214........85.00
UG-21D/U N Male for RG-213/214... ..., $3.25

N Connectors for 9913/Flexi4XL/9096
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Silver Teflon PL-259/Gold Pin...................
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MIL-Spec Coax Available (Teflon, PVC IIA)

New Product: Belden 9913F. 9913 with

High Density PE Foam dielectric, stranded

center cond. and Duobond Il Jacket.............
e neeneneeenens S0 OF $76.00/1001

Also New: 8092, RG8X with Type Il Jacket
Intro Price ... $23.00/100ft

Call for Specials of the Month

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

8 Pin Mike Female .............................$2.50

8 Pin Mike Male Panel...... s 250
13 Pin DIN for Kenwood...................... $2.75
8 Pin DIN forlcom .......... nn$1.00
8 Pin DIN for Kenwood.. ....................51.50

Prices Do Not Include Shipping

Orders  B00/783-2666
Info  301/840-5477
FAX  301/869-3680
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Enter the wide-open frontier of high-voltage electrostatics
with +Homemade L ightning — See Page &> for details!|

Two Step Tuning

Step One: Pick up microphone.

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

SG | 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 S500W*
HF Frequency Range: From 1MHz - Up to 60MHz*
Up to 4,000,000 element combinations™

Five Sensor Devices sSpecs diffec per model

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

Marine, Commercial, Amateur Radio,
Aviation, Special Applications

Starting at $249
] ] —

www.sgcworld.com
Toll Free (B00) 259-7331 = Tel (425) 746-6310 » Fax (425) 746-6384 » Email: sge@sgeworld.com

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

Copyright 2001 SGC, Tnc.
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A Complete 12.1
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Controller and 180
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XGA Panel- Just
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www.tsc-global.com
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! Y On Screen Display
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MTR-EVUE-12 $399.00

EARTH:..

“The World Wide LCD Source”
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Interactive device models include LCD displays, RS232 terminal,
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Source level debugging supporied for selected development tools.

Owver 4000 standard SPICE models included.
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High Speed Wireless Data Transceiver
Physical Dimensions: 33 mm x 23 mm x 4 mm

900 MHz
Available
January 2002

= Data rates up to 160 kbps

= RX sensitivity - 100dBm

= Usable range up to 200m

= SAW controlled FM transmitter
M =3V and 5V versions
N = Low power requirements

= TX power 10mW @ 5V n%

= Fully screened th'
= Double conversion Superhet receiver
= Plug in replacement for BiM-433-F
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HIGH-TECH SOLUTIONS TO HIGH-TECH PRDELEMS

BASIC Stamp™ Prototyping Made Easy...

Stamp Stacks™mount directly on any breadboard to make
prototyping easy. Complete -just assemble, connect power
and a serial cable. 100% BASIC Stamp™ compatible.
Robust, Repairable, Inexpensive.

Starter kits available.

Pic Compilers/Programmers/Protoboards-5erial LCDs IR Ranging Sensors...

HVW Technologies Inc.
Tel: (403)730-8603
Fax: (403)730-8903

§ PRINTED CIRCUIT BOARDS

QUALITY PRODUCT 10 pcs (3 days)
FAST DELIVERY | or 2 layers $249
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4 layers $695
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Artwork or CAD data

Fast quotes
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competitor’s prices!!!
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CABLE CONVERTS
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TRIVISION 550/3 $37.95
VIEW MASTER 2600
125 CHANNEL UNITS
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3800/3V/A

FOSS WAREHOUSE DIS.
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800-473-0506 * 800-488-0525 FAX
716-694-6400 716-693-4322 FAX
E/M FOSS@BUFFNET.NET

WEB PAGE: WWW.FOSSW.COM
NO DESCRAMBLERS ONLY CABLE CONVERTS

TRI 860/3
TRI 860/3V/A

$49.95
$59.95
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MODEL 40

PRAIRIE DIGITAL, INC.
920 SEVENTEENTH ST., INDUSTRIAL PARK
PRAIRIE DU SAC, WI 53578
TEL: (608) 643-8599 - FAX: (608) 643-6754

$9900 Each + S&H

www.westshoretech.com
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ActiveWire® USB
Simple USB Interface!

FreeBSD and Linund

= 24Mhz CPU core with USB

= Fnmware downloadable via USB

= 16 bil paraliel Input/Output
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ActiveWire, Inc.
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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 outside looking in, you need
from micro to mainframe.

to check out the latest new
feature available now at

Everyone Needs This — You www.nutsvolts.com

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.

Our new computer encyclope-
dia will have you up-to-speed
on everything to do with com-
puters, in nothing flat. As our
4 lives become more integrated
B with and dependent on tech-
“ nology, this great resource
8l will help you understand the
concepts that drive this
technological explosion.

Twenty Years in the Making —
Starting as The Computer
Glossary in 1980, the Encyclopedia
is the longest-running computer
dictionary. Edited by Alan
Freedman, noted computer lexicog-
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80 Fesruary 2002/Nuis & Volis Magazine




JUNGLE ROBOT up. Only

assembly.

Educators, science museums, and hob-
byists will surely appreciate the durability,
educational value, and endless hours of
amusement for children and adults too!

Suggested selling price: $19.95 USD.

For more information, contact:

L}ve, explore, and adventure the world of
obotics with OWI's newest edition to
their award winning line of robotic and sci-
ence kits ... Jungle Robot.

Jungle Robot is a mysterious robot. One
day, you may look up and catch a glimpse
of Jungle Robot crossing hand-over-hand
high across a string extended from tree to
= tree in the mist of the jungle air. Another
day, you can catch him skipping through the
fallen leaves on the ground. A condenser
microphone and printed circuit board con-
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he ICON H- (K& |

# Bridge provides |: n

easy connectivity to
a wide range of medium power brushed DC motors.
An on-board microcontroller monitors current and
temperature to provide protection if either trip point
is exceeded. Various configuration registers may be
monitored and programmed via the serial interface.
These registers contain information such as the sys-
tem load current, board temperature, over current
trip point, over temperature trip point, and status
information.

In serial mode, the H-bridge is enabled/disabled
via a serial command set. In direct drive mode, the
serial input line becomes the H-bridge enable con-
trol pin, while the serial output can be used to mon-
itor the H-bridge status. In both operating modes
each MOSFET in the H-bridge is controlled individ-
ually by a control input (four MOSFET control lines
in all).

The ICON H-bridge is designed to operate with
motor voltages up to 40V, and can carry continuous
currents up to 12A with the active cooling solution
available from Solutions Cubed. This robust H-
bridge handles peak currents of 25A and can oper-
ate to 85°C.

Connectivity to the ICON H-bridge is simplified
to two 1x8 0.156" receptacles capable of top or bot- B
tom insertion of 1x8 0.156” headers. With the small §
size (2.5" x 1.9” x 0.5”) and versatile interface capa-
bilities of the ICON H-bridge, it meets the require-
ments of many DC motor interface designs. i

Pricing in single unit quantities is $100.00.

For more information, contact:

"

SOLUTIONS CUBED
256 E. FIRST ST., DEPT. NV
CHICO, CA 95928
530-891-8045 FAX: 530-891-1643
EMAIL: solcubed@solutions-cubed.com
WEB: http://www.solutions-cubed.com
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trols your multi-function (walking or climb-
ing) friend. When you think Jungle Robot is
asleep, just cry "Wake UP!" Your robot will
immediately start climbing or walking for a
pre-set time and reset itself waiting for
another command.

Jungle Robot is an excellent beginner
series robot. This battery-controlled robot kit
can teach the basic principles of robotic
sensing and locomotion. It features a pre-
assembled printed circuit board, hardware,
and mechanical drive system that can be
handled by almost anyone from age 10 and

17141 KINGSVIEW AVE., DEPT. NV

310-515-1900 FAX:310-515-1606
EMAIL: owikitsales@pacbell.net

a

basic hand tools are required for

OWI, INC.

CARSON, CA 90746
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MSP430 Ultra-Low-Power Flash MCUs
From-Texas Instruments
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TI'S MIXED SIGNAL FLASH MCU
DELIVERS THE WORLD'S LOWEST
POWER SoC SOLUTION FOR
EMBEDDED DISPLAY
APPLICATIONS

elivering ultra-low-power consumption

and integrated high-performance analog,
Texas Instruments Incorporated (TI) (NYSE:
TXN) releases its most robust microcontrollers
(MCUs), yet within its popular family of flash-
based 16-bit RISC MCUs.

The new devices break the 1 mA barrier
and are optimized for cost-sensitive, battery-
powered measurement applications such as
utility metering, portable instrumentation, and
intelligent sensing.

With the highest level of analog integration
and the industry's lowest power consumption,
the MSP430F43x/F44x parts provide com-
plete systems on a chip (SoC). The
MSP430F43x/F44x devices include up to
60KB Flash, 2KB of RAM, a 160 segment
LCD, a 200ksps 12-bit ADC, a comparator, two
PWM timers, two hardware, USART, a 16-bit
hardware multiplier and an on-board supply
voltage supervisor to combat brown-out.

The family's patented frequency locked
loop enables applications to achieve a phe-
nomenally low average current consumption.
The MSP430's flexible clock system switches

" t- . -

he RM-232-914 is

mance
UHF Radio Modem
providing a reliable
wireless
capable of through-
put rates to 9600bps.
Its ease of use and
many features make
it ideal for adding
wireless connectivity
to any RS232 link.
The RM-232-914
features:
acknowledged data
transfer;: Addressable
point-to-point mode; Broadcast multi-drop mode; DTE
speed 600-115200bps; Flow control non/hardware/soft-
ware; Indoor range to 30M; Outdoor range to 150M;
Extended range in repeater mode; Built-in link diagnos-
tics; Built-in software configurator; Remote over-air con-
figuration; Low-current consumption; 9V PP3 or 7-15V
DC operation; Low profile plastic enclosure; and §
Integrated PP3 battery compartment.
For more information, contact:

UHF RADIO MODEM
RM-232-914 FCC APPROVED

high-perfor-
low-power

data link

Fully

LEMOS INTERNATIONAL
1305 POST RD., DEPT. NV
FAIRFIELD, CT 06430
TEL: (508) 798-5004
EMAIL: sales@lemosint.com
WEB: www.lemosint.com

from a ultra-low-power 0.8uA standby mode to
high performance processing in less than 6uS
permitting the MCU to maintain battery saving
stand-by mode up to 1,000 times longer than
competing MCUs.

The extremely versatile high-performance
200-ksps + 12-bit ADC can be configured and
optimized to meet the unique needs of cus-
tomer's applications. The eight-channel ADC
comes with a built-in programmable sample
and hold, an on-chip RC oscillator, a tempera-
ture sensor, low-battery detection, and an auto
scan with a 16-word buffer that supports high-
speed mixed-signal processing. With the auto
scan, the MCU is no longer burdened with ser-
vicing the high-speed data conversion.

In addition, the design cycle time is signif-
icantly reduced by the MSP430's embedded
real-time JTAG emulation, which allows §
devices to be programmed either in stand- P8
alone sockets or in system via the dedicated
JTAG pins.

The entire clock system is driven by a sin-
gle 32kHz watch crystal, which saves cost and
reduces high-frequency EMI, eliminating the
need for a second high-speed crystal. Another
key advantage of the MSP430 product line is
the 16-bit RISC CPU resulting in the industry's
leading C code efficiency.

Samples of TI's new family of
MSP4F43x/F44x are available now, with vol-
ume production planned for March 2002. The
devices are packaged in a 100-pin PZ quad flat
pack (QFP). Suggested pricing for the
MSP430F449 in quantities of 1,000 is S $7.03.
The Flash emulation tool, the MSP- B
FET430P440, is a complete integrated devel-
opment environment available now for just
$99.00. o

For more information, contact:

TEXAS INSTRUMENTS, INC.
SEMICONDUCTOR GROUP, SC-01197
LITERATURE RESPONSE CENTER
P.O. BOX 954, DEPT. NV
SANTA CLARITA,CA 921380
1-800-477-8924, ext. 4500
WEB: http://www.ti.com
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www.web-tronics.com

www.web-tronics.com

www.web-tronics.com

High Tech Video system w Audio

Includes TWO B/W Cameras w sound & LR. (night vision) ONE
5.5" B/W Monitor with Built-In adjustable Switching(from 2 to 20
sec m:ds}& two 60 ft. pre-wired cables. Everything you need to set
up a high tech video monitoring system at home, office,restaraunt
warehouse or use it as a baby monitor. Easily hooks into VCR for
Video Recording also
Q: item # Dual View

e 71?:‘:'[_ Fantastic Price! (1522053 o
) $119.00 ea - S
(5109.00 ea. qty 4)
view extensive details@ web site
Auto-Temp

Solder Station
with Ceramic
Element

» With Ceramic Heating
Element for More Accu
Temp Adjustment

* 3 Conductor Grounded
Power Cord

* 250°C-480°C (470°F-
900°F) ( Extra T:p Options

« Fast Heating Feature Available. See Web!

T T T T

CCD B&W Board Cameras
+ ASIC CCD Area Image Sensor

-' Easy to Nav g h Englﬂe
. lnclu es a”

w
That Ynad d Consta®

Since 1971

« New lte™
+ Extremely Low Power Consumption

giled
_on the eb
+ 0.5 Lux Min lllumination

* Built-In Electronic Auto Iris for Auto Light Compensation
Detailed Specs on the Web
VM1030PA-B 30 hole lens, 12V *39.% any qty.

VM1030A 30mmx30mmx26mm, Standard lens, 12V *39.% any qty.

VM1035A 42mmx42mmx25mm, Standard lens, | 2V with back light compensation *49.% any qty.

VMCB21 44mmx38.5mmx28mm, with 6 infra-red LEDs, 12V *49.% any qty.

VM1036A 32mmx32mmx25mm, Standard lens 12V, reverse mirror image feature “49.% any qty.
gﬁ-‘zwomly Low Power Consumption M SPGCS on #IG' Web ‘

+ CCD Area Image Sensor for Long Camera Life

» Built-In Electronic Auto Iris for Auto Light Compensation

* No Blooming, No Burning

VMBLT1020 B&W, 2 mm(D)x55mm(L) ‘54.% any qty.

VMBLT1020W B&W Weatherproof (no audio), 2| mm(D)x58.5mm(L) *79.% any q

VMBLTJC19BW COLOR! Weatherproof (no audio), | 7Tmm(D)x88mm(L) “139.% any qty.

WDB-5007S Powerful night vision camera(56 IR LEDS) $159.00 (5139.00/ 5+)

25mm, Pi

Bullet CCD Cameras

B&W and Color & Night Vision
« Smart Rugged Metal Housing

« 0.1 Min Lux Illumination (B&W), 1 Lux Min Lux lllumination (color)

COLOR CCD Mini Board Cameras

+ Low Power Consumption

+ 1 Lux Nlumination

+ Built-In Electronic Auto Iris for Auto
Light Compensation

» [Internal Synchronization

+ 12Volts
400 TV Lines

VM3010PA 33mmx33mmxI8mm, Pinhole lens with audio *129.%any qty.

VM3011-A 45mmx40mmx24mm, Standard lens with audio, single board *99.% any qty.

VM3010-A 33mmx33mmx32mm, Standard lens with audio *129.% any qey.
new!3 ks DC to AC Power Inverters !

150 watt up to 3000 watt models!

modified sine wave:$29.95(G-12- ﬂHB)CheCk Our LOW Prices!
modified sine wave:539.95 (G-12-030)
pure sine wave:569.00(G-12-1508)
300w pure sine wave:5109.00(G-12-3008)
800w modified sine wave:5139.00(G-12-800)
1000w modified sine wave:$179.00(G-12-100)
3000w modifed sine wave(phase corrected),
(G-12-300)...ccoeererirerarnan $489.00

See Our web site for DETAILED Specs.!

150w
300w
150w

G-12-030 300w

Line Regulation: 2x10* +Ima
LED Accuracy: Voltage £ 1% +2 digits

Our Most Sophisticated DMM We Sold Over 800 Last Year!
with RS-232 Interface & Software, 3-3/4 Digit, 4000 Count,
Auto-Ranging with Analog Bargraph

* K Type Temperature Probe Included
* Pulse Signal for Logic & Audible Test
+ Continuity/Diode Test

* Logic Test

« Auto Power OFF/"Keep ON" Mode

* True RMS Mode

* 10MHz Frequency Counter

* Time Mode with Alarm, Clock,
and Stop WWatch

More Details

+ Dual Display = :
« 10 Livestin Memory ;used 20A Input with Warning piraeh
« Min, Max,Avg and Relative B::lfel_right Web Site
Mode
. + Daa Hold/Run Mode PROTEK 506
D T Siey Dy U304 VDDA
= Temperature Mode (C/F) * Protecrive Holster 5129.00% qty 10

+ Silicon Test Leads

CIRCUIT SPECIALISTS, INC.

Best Price!

= Frequency Range
100KHz to 1060MH:

= Narrow Band FM (NFM),
Wide Band FM [WFM),
AM and Single Side Band
(55B) Modulated Signals
May Be Measured

+ PLL Tuning System for
Precise Frequency
Measurement and Tunimg

= LED Backlight LCD

= Buile-ln Froquency

= All Functions are Menu Selected
+ R5232C for PC Interface and Printer

See the web site for details

ntly .
In Business

Item#
CSI9803R
*Digital & Analog Display,
3999 counts & 42 segment bar graph.

Digital Read Out 3

High stability digital read-out bench power supplies featuring constant voltage __
and current outputs. Short-circuit protection and current limiting protection | ijy
is provided. Highly accurate LED accuracy and stable line regulation make

the 3000 series the perfect choice for lab and educational use.

WWave Line Noise: <lmvrms
Dimensions:

CSI13003:0-30v/0-3amp 1-4 / $89.00
CSIS003:0-50v/0-3amps 1-4 / $109.00

Bookmark our WEB Site! Many more Power
Supplies are Available. Look Under Test Equipment

220 S. Country Club Dr., Mesa, AZ 85210

Removable Hard Drive Rack
For IDE/Ultra DMA Hard Drives
This product can be used with any 3-1/2 IDE hard
drive up to 1" high. It includes an electronic keyloc
for safe removal and insertion. Made of ABS 707
fireproof plastic. Use this product to protect sensi
hard drive data, take your hard drive between work
and home or even set up different users with their
own hard drives that they physically insert every ti
they use a PC. Other models available from C.5.1.
include RH 10 series and RH20 series, which are o s
interchangeable within the same interface design (IDE or SCSI). 10C-IDE
Other Models are Available. See www.web-tronics.com under “hard drive and
accessories” for more details and pictures.

We Sold Over
18,000 in 2000/

Removable Hard Drive Rack with
Auto Door And Cooling Fan

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 |DE interface

+ For 1" high 35" HDD

* Mot compatible with our RHI0 & RH20

series. Compatible with our RH|7-IDE #M R'27

model. Details at www.web-tronics.com

#3201

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 Camera Life
« Back Light Compensation Circuit
* Built-In Electronic Auto Iris Lens

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
ideo/audio, 12V DC Power Input * 139.%/%129.%5 or more
VCC-3232 32mm x 32mm x 10mm, CMOS COLOR., std. lens, see web for
specifications $79.00 /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 video/audio, 1 2V DC Power Input *59.% / %49 95 or more

|
g for v

newf
Bench l)l;,ltdl \Iu!hmetc
WRS232C?
$99.00 ! N

O’Scope Offer
30MHz! ONLY $299!

*Autorange & Manualrange

*Dual Chrmnel

*DATA HOLD, Min/Max Relative
Measurement *Dual Trace #0SC-1030
*Storage Data DISPLAY/RECALL «Vert Trigger
:Erui o S f AC voltage & current » | Year C.S.l.Warranty!
ac t :
* ADP Measurement:400mV+/-3% Includes | oscilloscope probe

*Continuity & Diode test
*Power Source: AC or DC |
See details @ web site

Manufactured for CSI by a leading
O.E.M.manufacturer. See our website
for detailed specifications!

Amp Bench Power Supplies
Available in 0-30 volt & 0-50 volt versions

New !
Lower Prices

Current +1.5% +2 digits

29!Imm x 158mm x |36mm
5+ /8$85.00
5+ 7/ $99.00

am B

9:0 9:Q

800-528-1417/480-464-2485/FAX: 480-464-5824




New Pooks

Nl Pirate Radio and Video $34-9°
Experimental Transmitter Projects by Newton C. Braga

Written with the electronics hobbyist in mind, each project includes basic diagrams, complete instructions as well as
advice on how to make each project work best for you. The list of projects includes several different FM radio trans-
mitters, AM radio transmitters, microwave transmitters, shortwave transmitters, UHF video transmitters, VHF video transmit-
ters as well as nearly a dozen special projects for test equipment and system set-ups. If you are interested in setting up
your own radio or television broadcasting system, this is the book you need!

il

il

Telecommunication Circuits _— TELECOMMUNICATION
and TeChn0|ogy by Andrew Leven $34- ElHEU"S AND

Telecommunication Circuits and Technology provides readers with a problem solving approach to understanding Andrew‘w,:g"f.i Tk o
the fundamentals of telecommunications. The author covers the common telecommunication and data communi- -
cation circuits that are currently taught at higher education level and also used in industry. Understanding is reinforced
with frequent worked examples and problems for specific applications. Also includes industrial data sheets.

Electrical Circuit Theory and
TEChn('Iogy Second Edition by John Bird

£ lectrical Circuit Theory and Technology is a fully comprehensive text for courses in electrical and electronic princi-

ples, circuit theory and electrical technology. The coverage takes students from the fundamentals of the subject, up
to and including first degree level. Thus, this book is ideal for students studying engineering for the first time, and suit-
able for pre-degree vocational courses, especially where progression to higher levels of study is likely.

John Bird's approach, based on 700 worked examples supported by over 1000 problems (icluding answers), is
ideal for students of a wide range of abilities, and can be worked through at the student's own pace. Theory is kept to a
minimum, placing a firm emphasis on problem-solving skills, and making this a thoroughly practical introduction to
these core subjects in electrical and electronic engineering.

g

All of this month’s books are available from the Nuts & Volts bookstore.
online - wiw.nutsvolts.com phone - 1-S800-7&3-4624

Homemade Lightning: $24.9%
Creative Experiments in Electricity by richard Ford

Emer the wide-open frontier of high-voltage electrostatics with this fascinating, experiment-filled guide. You'll discov-
er how to make your own equipment, how electricity is used in healing, and the workings of many experiments in
high potential physics! Starting with electrostatic basics, R.A. Ford’s highly praised Homemade Lightning entertains,
instructs, and challenges. It's the only comprehensive electrostatics book packed with useful projects for serious hob-
byists, students, inventors, and experimenters!
. PCB Featuring beautiful illustrations from turn-of-the-century science journals of Victorian-era electrostatic generator
Winiddad designs, Homemade Lightning provides hard-to-find information on electrical anomalies — the key to the future of
electrostatic research. This is a book that everyone interested in the mystery and power of lightning will treasure.

| Digital Electronics Guidebook: With Projects!
G = | $34.95 by Myke Predko

perfect for electronics hobbyists and students — even complete beginners — who want to understand digital logic
and build their own low-cost logic circuits. Featuring more than 20 projects with step-by-step directions for design-
ing, constructing, and interfacing easy-to-do TTL (Transistor-Transistor Logic) circuits.

Everything you need to rediscover the neglected art of pure digital electronics and create working projects — even
a simple computer! Even includes a printed circuit board.
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For more on BASIC Stamps, w Wi ri!rlrllH dinc.com

Circle 154 on Reader Service Card.

NUTS & VOLTS MAGAZINE
430 PRINCELAND COURT
CORONA, CA 92879-1300 *®

'lil,ll!llllJi’i,'!Illil‘Il,lllf|!,,llllllllll!l'lj!lll’llll!’



