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PROFESSIONAL DISK DUPLICATION

CLONE, TEST OR REPAI
HARD DRIVE

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

* PRINTS TEST REPORTS ON YOUR PRINTER

* DATA RECOVERY MODE BUILT-IN

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

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

25GB MP3 PLAYER $395!

after mail-in rebate

* PLAYS OVER 10,000 SONGS FROM HARD DISK!

* PLAYS STANDARD AUDIO AND MP3 CDs AND CD-R
* DOWNLOADS MP3 FROM CD-R TO HARD DRIVE

* POWER AMPLIFIER DRIVES SPEAKERS DIRECTLY

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

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

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

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

408 330-5524

COPY ANY CD NOW
NO PC REQUIRED

* MULTI-FORMAT DUPLICATION - FAST AND EASY!

* DUAL 8X DRIVES MAKE TWO COPIES AT ONCE

* INTERNAL 25GB HARD DRIVE STORES IMAGES

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

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

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

MULTI DRIVE IDE DUPLICATORS
from $495!

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

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

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

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

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

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

4 'NetView' PC camera wihigh-speed USB interface
# Upto 30fps for real-time video

4 350,000 pixel, 1/3 inch color CMOS y@

Satellite Dish
for Tinkering!

Sony SAN-18D2 ‘DSS’ dish, at a super price!
Periect for add-on & backup or storm damage
repair! Note tuner not included!
Dish measures 18.5" x 21"
HAMS!  put on your own LNB and get
on 10GHz! great for club project
link systems!
4 LNB specs - Input 12 2- SONY
12 7GHz, Output 950-
1450MHz iy
4 Twin 'F' connectors ouputs
#® Powerreq +115-14VDC

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

# Autowhite balance & color correction
# Retailboxed, with CD

> > > >

4 New, 90-day warranty ' =
> %

Quality Enclosure!

Computer Cases/ Disk Drive Deals!

# High quality mid-tower ATX cabinet # Seagate ST19171WC, 9.1GB Ultra-SCS| Wide ASA2 # Deskiop "AT" style case, made for Micronics for RHCP. +16-18VDC \
4 Three 525" & two 3.5 bays # 3.5 size, halt-height (15" tall) 4 Highquality assembly for standard AT motherboards for LHCP, 3.0W max -
# Standard ATX power supply bay 4 Spindle speed 7200 RPM, Avg latency 417 mS ¢ Uses standard mini-tower power supply {not incl ) ¢ Complete, with LNB. ail -

4 Includes one set of drive rails

¢ Measures 16 5" wide, 6" high, 17" deep

® Two 35" three 5.25" drive bays, all with front access
4 Brand new in box, 90-day warranty

HSC#18633 $14.95

mounting hardware, new units in anginal boxes!
Note, does not include service subscniption. for
replacement or expenimenting only!

4 With installation manual, cable guides, maunting
hardware, cable weather boots, 90-day warranty

HSC#18822 $29.50

* Special -- buy with HSC#18665 200W power supply
for $29 95 for \he pair!
4 50-day HSC warranty

# B0-124 mbitsisec internal transfer rate

L] Average Access (readiwrite) 97-10.7 mS

# Special! _buy this drive & get a 50-pin (#SCA23700)
or 68-pin (#SCA23720) Adapter for $10 00! - normally
a $20 - 30 value!

HSC#18753 $89.00

# Seagate Full-Height 5 25" SCSI Disk Drives

Hack this Camera! Pan & Tilt Unit

HSC# 18663 s $19 95 4 Model ST 43400N ‘Elite 3' - 3 GB Capacity
" # Model ST 410800N "Elite 9' - 10 GB Capacity # Logitech Videoman Video-conference camera # KDS-1402 motorized indoar panftilt head, 110VAG, 6W
4 5400 rpm, Seek time: 11 ms el # Camera exposure can be 12C buss controlled # Standard BNC connecior for camera

# High-quality AT-style deskiop computer case ¢ Used, tested good R # Some technical data sheets provided # Pan 350deg. @6 deg/sec Till +/-60deg. @4 deglsec
# Made for Micronics - not a cheap knockaoff! 4 Standard 50-pin connector / 4 Color camera is digital output only (not NTSC) 4 Load Raling - Pan 7kg, Tilt: 4kg
: Two 35" & Three 5.25" bays, rails included ¢ 30-day HSC warranty T # Note: HP and Logitech will provide no information! # Six pin conn. for cantral (control head not included)

Takes standard mini-tower supply
# Speciall buy with HSC#18351 - 150W AT power HSC# 18635 3GB $1 4,95 # Adjustable limits, mounts in any position

d its, boxed with | & hardw.

supply for $19 95 for the pair! HSC# 18636 10 GB $29.95 4 Brand new units, boxed with manua rdware

¢ Brand new, 50-day warranly HSCH#17503A $12.50 HSC#18508 $59.00

# Seagate ST15150N 4 3 GB "Barracuda" SCSI
4 7.200 RPM. B 0/9 0 ms avg seek time g
# 21 Hds, 11 Disks, 3,711 Cyl
# Standard 50-pin SCSI

Handy Metal Case!

4 Steel box with hinged lid, hundreds of uses!

Rack-mount Chassis!

- i W ShR e ol 1m0 & e eorirerion for hm cu sy usd # Two sturdy spring-loaded handles, over-center latch
# Refurbs, 90-day warrant 4 Supports all standard ATX motherboards SEuACy =R :
HSC# 18633 $14 95 A, SO aY. WRCRERY, . # Foam pads inside for cushioned protection
3 HSC# 18412 $59 95 4 Industry standard 4U height P e e T TR
. i easures 10" x 13" x 13" high..and it's s ]
# 200 Watt ATX Power supply (if purchased separately) # 250W standard/350W surge high output supply b e s R
HSC# 18665 $1 7.50 4 Filtered cooling system, locking front panel
: 4 21GB 225" IDE laptop drive ( = \, # Can mount up to ten drives
# 150 Watt AT Power supply (if purchased separalely 4 IBM Model No. DYKA-22160 W 4 Folding front handles, mounting ears & accessories
# Brand new, 90-day HSC warranty v & Brand new. boxed with 80-day warrant
HSC# 18351 $14.95 ' g

4 Avalable in black or cream textured finish

HSC# 18709 $49.50

A — =\ | - Il It's Back! Tablet PC!

4 IBM Model DSDA-21080 or DMCA-21440 | /
# Brand new, 90-day HSC warranty

HSC# 18710 $39.50

Browser Mouse!

4 Wheel-type browsing mouse
# 3-button PS/2 inlerface

4 Fully programmable

® Wheel also functions as a button e
# New, 90-day warranty

# 486DX4-100 MHz CPU wimonochrome LCD display
& B40KB + 7168KB extended ram, touchscreen display
# 341MB hard drive (bootable, no system incl.)

4 SenallParallelKeyboard (PS/2) ports. stylus included

# Used. tested good. includes AC Adapter

8X CD-ROM Drive

4 Full front panel audioftransport controls

#  Built-in headphone jack, CD
Audio volume
control

4 1200KB/Sec Data
Transfer Rate,
128KB Cache
Butfer

# GBOMB Capacity, IDE/ATAPI Interface

¢ Support CD-Interactive and CD-Movies

# Motorized “Easy Touch” Loading
HSC#18629 $17.50

HSC# 80540 Black $195.00
HSC# 80541 $195.00

Cream

SC#80555

Speaker Specials!

# ‘Addonics’ high performance speakers

® Wide range S-wall raled speakers!

# Efficien! bass port design for extra low end response
4 Separate Bass and Treble controls, '30° Switch!

#® Power supply included

# New, OEM package, 90-day warranty

HSC#18662 $14.95

Tiny Color Camera!

4 Camera-On-A-Board measures 1 87"x1 3" x 1" thick

# Glass micro-lens element. not pinhole g

# Sid NTSC composite video output

# 350 lines horiz res , 7 lux sens

4 4-.5VDC, only 150 mA! 3-AAA
batteries would power it for over six hours!

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

# Special! Buy two for $99 95, or 10 for $450!

HSC#18209 $59.95 Gamer's Joystick!
FX2000 THE joystick for IBM and compatibles
486DX4 Motherboard!

Switchable fire buttons, on-command auto-fire
High performance cursor control, throttle contral
4 For 4B6SX/DX/DX2 and DX4 CPUs
4 128KBram onboard, expandableto 512KB

Left or ngm-handed grip position/

Advanced ergonomic grip design, suction cups
# Three PClbus siots, supports 3 master/slave
# FourISAslots, std AT powerconn 1

New  90-day warranty
# DIN kybd conn, 4-72-pin SIMM skis

# On-board |DE controlier & conn
# Manual driver diskette incl.

Halted Electronic
speciaities co.

G —— i —— T Supply e
Toll Free (Orders Only) 1-800-4 HALTED ~ (1-800-442-5833)

NEC "Versa" laptop PC, Used, tested good

Model No. PC-450-3541, 486 DX-50 cpu

20MB RAM. 86" Active matrix color display

3.5 floppy drive. 340MB hard drive (no system}
1-serial, 1 parallel port, ext SVGA, PSI2 kybd/mouse
Two Type Il PCMCIA siots

CMOS battery will need to be replaced

3800 mAh Ni-MH battery, AC adapter/charger

$129.00

..

HSC# 18662 HSC# 18662
# 'Sound Blaster’ Mode| - C5200
# 30 Stereo enhancement, 10 watts total power
4 Separate Bass. Treble and Volume controls
# Tuned port design for wide range response
® Power supply & cables included
# New  90-day warranty

HSC#18772

L R 2 2 R 3

E R O

HSC#18772 $12.50

\ HSC#18529 | HSC#18685

[}

(Watch HSC's Website!, Weekly Web Specials!

4 Changes are coming to our website. . stay tuned! #® A new section has been added to our web page!

# Simply pointyour browser to http:#www. halted.com # Simply go to www_halted com and click the top bution!

# We plan secure shopping, with shopping basket! # ltems from our ads, as well as non-advertised tems
# Or, you can email your orders to hscmail @halted.com # Also, you can download our catalog as Adobe PDF files

Internet World Wide Web: htto/iwww.halted.com
3500 Ryder St., Santa Clara, CA 95051 (408) 732-1573 -or-

4837 Amber Ln., Sacramento, CA 95841 (916) 338-2545  FAXyourordersto:
5681 Redwood Dr., Rohnert Park, CA 94928 (707) 585-7344  (408) 732-6428 ="




2-Channel Oscilloscope

approved. Provides isolated channels for safe operation

Master Unit 22-320 with backlit display Pricing does not include any taxes.
includes 20MSa/s Dual Channel Oscilloscope Module 22-321,

2 Signal 1:1/10:1 Probes, MS-Windows95/98/NT compatible Software, PC RS232 Serial
Interface Cable, AC Adapter, Protective Rubber Boot and Manual in English/French/
Spanish/Italian or German available. Shipped in a suitable hardshell carrying case for
US$ 398.00, stock available. Developed by Wittig Technologies AG

100MSa/s Dual Channel Oscilloscope Module 22-331 (option), Sales (516) 794 4080 or Toll-Free (800) 247 1241
2 Signal 1:1/10:1 Probes, PC-Software and Manual for US$ 599.00, available August 2001. Fax (516) 794 1855

sales@wittigtechnologies.com
Dual channel 2 GHz Frequency Counter Module 22-323 (option) Technical Support available by e-mail or fax, only.
features isolated channels, external and internal triggering, 9 Digits, Temperature- support@wittigtechnologies.com
Compensated Time Base 102, statistic analysis, includes Manual, MS-Windows95/98/NT
compatible Software. Available October 2001 for US$ 298.00

For more information visit our web site
www.wittigtechnologies.com

All trademarks belong to their respective owners.

Logic Analyzer Module 22-322 (option)

features 16 channel, 40MSa/s, various external and internal triggering, 32Kb/channel, N
16 bit event counter, includes dis-assembler for 8051 and Z80 (more in preparation), @
signal cable, Manual and MS-Windows95/98/NT compatible Software. Available

September 2001 for US$ 349.00
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— MULTIPLEXER AND COLOR
E— SENSOR FORTHE RCX
m 6 Michael Gasperi
Verelengh tnm)

Hit a “brick” wall with the Lego’s
Mindstorm RCX and its limited three inputs! Try this flexible
solution which shows you how to build a sensor multiplexer to
increase the number of inputs.

BUILDING A FLASH PROGRAMMER FOR PIC
MICROCONTROLLERS 10 Ron Russ
Ever wanted to experiment with microcontrollers but didn’t
want to invest a lot of money in programming or development
tools? Or, do you want a low-cost development system that is
simple and works the first time?! This article details a simple and
inexpensive microcontroller programmer that will help you do
both of these things.

RESPONSE TEAMS USE FRS RADIO

21 Gordon West
Primarily, the Family Radio Service is used
by people communicating with each other
during recreational activities. But FRS also
plays a vital role in keeping communication
lines open during emergencies.

USING SEVEN-SEGMENT DISPLAYS

— PART 2 26 Ray Marston
Take a look at some practical seven-segment decoder/driver
ICs in this final installment.

CYBER-STREET SURVIVAL —
PART 6:“INTERNET TOOLS”

43 ML Shannon
In the final part of this series, get a review
of previously discussed topics, learn about
NeoWatch, Network Information tools, and details of a
“hacking” experience.

THUMBSCRIPT™: MORE ALPHA-
NUMERIC INPUT, LESS HARDWARE

48 Jeffrey Smith
Move over Palm Pilot ... check out
Thumbscript! Utilize this innovative keypad
to get your messages across — whether you're communicating
with your robot, train, or car computer.

SMALL LOGIC GATES SPAWN

BIG DREAMS (o]

— PART 2 A=}
59 T) Byers @ "

Binary Math for Dummies: Discover prasd

how binary adders and shift registers
can turn simple logic gates into cool calculators.

MICROCONTROLLER-BASED FOUR-DIGIT
COUNTER MODULES 67 Peter Crowcroft and

Frank Crivelli
Microcontrollers offer great versatility in project design.This
article presents two simple counter modules that will demon-
strate just how flexible microcontrollers can be.

BUILD AN RF SENSOR BLOCK

81 Karl Lunt
This installment of “turning your home into a robot” deals with
the challenge of getting sensor data from Point A to Point B—
without the hassles and limitations of having to run wire all over
the place.

WIRELESS WEBCAMS FROM XI10
87 Tim Deagan

If you have a craving for a really cool tech
goodie, try out the “3 Camera SuperDeal
with XRay Vision Kit” from X10 Wireless
Technology. This package has myriad capa-
bilities, including setting up for several dif-
ferent monitoring purposes or making
your own instant “dogcam” or “kidcam,” just to name a few.

Call our order only line
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INTRODUCTION
4086 U1A

In the fall of 1998, Lego 1N4148 ke 1 2
introduced the extraordinary D3 D1 D7 D5 R1 20K
Mindstorms Robotic Invention = o
System. It features a comput- i) j * t * u1B S1
er brick called the RCX. The - 10 A A
RCX enables the construction ' | RQN;;SK
of robots, vehicles, and other RCX2 * * o
interesting inventions that B D 18 1 oe 4017 U2 1 uie 52
have a mind of their own. Mok o3

One serious shortcoming L\J'{10C1:4 — i N o1 i 4.;2_; W
of the RCX is that it only has U2 16 4 B - 4]
three inputs. Anyone who has o
experimented with the RCX, el R3$ g1l : uiD S3
for any length of time, has 10uF] 4 7K30.1uF ;é'g —p—
run into the limitation. 16V

There are a few simple S:\":; o
ways to work around the U2 8 v
problem. For example, you FIGURE 1: Circuit Diagram
can connect several touch
sensors to the same input,
but they will all trigger exactly
the same event. A more flexi- 100 S
ble solution to the problem is 90 45
to build a sensor multiplexer o N\,
to increase the number of g 80 \_\\
inputs. £ 70 =~ 39 ..

A multiplexer works by @) \ N S
connecting multiple sensors 5 60 \ ~ 3 %
to a single input one at a © 50 \\\ 25 3:5«
time. Most computers employ g \ \ -8
a multiplexer in their analog- © 40 2 c
to-digital conversion hardware 0 30 \‘ \ 15 -
to save space and money. In ‘&3 \ \ '
fact, the RCX has a multiplex- x 20 < ‘L\ 1
er, but only three inputs are 10 \ N 0.5
available for the user. The R = \\ ¥
RCX uses one of the other 0 0
channels internally to read its

0 10 20 30 40 50 60 70 80 90 100

own battery voltage.

The design of a multiplex- :
er for the RCX is tricky. Some RCX Reading FIGURE 2: Input Plot

obvious schemes use motor
outputs with relays to select multi-
ple sensors. However, because the
RCX only has three outputs, these
methods do not seem very accept-
able. Something is needed that
can sense that the RCX program
wants to change to a different sen-
sor without wasting one of the pre-
cious outputs.

In order to design an accept-
able multiplexer, you need to
understand how the RCX reads its
sensor inputs. The RCX has two
sensor modes: passive and pow-
ered. Examples of passive types
are touch and temperature sen-
sors, while powered types include
the light and rotation sensors.

In the passive mode, the RCX
measures a voltage on the input.
To make reading resistive sensors
or switches easier, there is a 10K-
ohm resistor trying to pull the
input up to 5V. In powered mode,
the RCX applies about 8V to the
input for 3mS and then reads the
input just like a passive type dur-
ing a short 0.1mS period.

By quickly toggling an input
from powered mode to passive
and back, a multiplexer circuit
could detect that the RCX program
wanted to change to another sen-
sor. The selection of whether an
input is in passive or powered
mode can be changed on-the-fly

from within programming lan-
guages like Not Quite C or Visual
Basic. Unfortunately, RCX Code
and Lego's P-brick Script language
does not allow this flexibility.

Limiting the type of multi-
plexed sensors to passive achieves
a great simplification in the multi-
plexer design. It means that only
the sensor signals are switched
and not the power to operate
them. Passive light sensing with
Cadmium Sulfide (CdS) photocells
works about as well as the Lego
light sensor, anyway.

CIRCUIT DESCRIPTION

Figure 1 is the schematic of
the sensor multiplexer. It allows the
three resistive sensors (S1, S2,
and S3) to share a single RCX

input. Good examples of resistive
sensors are photocells, thermis-
tors, and potentiometers. Switches
can also be used since they are
just extreme examples of resistive
Sensors.

Diodes D1 through D4 and
capacitor C2 form the power sup-
ply. The fullwave bridge arrange-
ment allows the power connector
attachment to the RCX to be in
any orientation. Make sure you
observe the polarity of C2. CMOS
integrated circuits U1 and U2 have
their power supply connections
shown in tables next to VCC and
GND. VCC should measure at
least 6V during normal operation
with good batteries.

Integrated circuit U2 is a digi-
tal counter that sequences from
zero to three and then resets.

FIGURE 3: Multiplexer Built On Breadboard




A Homebrew Multiplexer and Color Sensor for the RCX

Diodes D7 and D8, along with
resistor R3 and capacitor C1, cre-
ate the clock for U2. The voltage
on the clock input stays high dur-
ing the normal powered mode
reading of the sensor by the RCX,
but drops low during the much
longer time when the sensor input
changes to passive. When the sen-
sor input toggles back to powered
mode, the circuit creates the rising
edge needed to clock U2.

Integrated circuit U1 contains
the analog switches used to con-
nect one sensor to the RCX at a
time. U1A provides feedback to
the RCX for synchronization.
Otherwise, you could not tell which
sensor was connected. Analog
switch U1A closes when U2 counts
zero and this connects the RCX
through diode D5 or D6, and R1 to
ground. The reading created on
the RCX under this condition is
always 100. The three sensors
connect through R2, which is sized
so that their maximum reading will
never quite reach 100.

Figure 2 shows a range of
inputs and the resulting reading on
the RCX. Either resistive sensors
or voltages can be applied to the
inputs. The readings are back-
wards from what you might
expect. Zero volts results in a read-
ing near 95, while about 4.3V is 0.
Zero resistance results in a reading
near 95, while very high resistance
reads 0.

CONSTRUCTION

The parts needed to build the
circuit are very common and avail-
able from most electronic suppli-
ers. Readers familiar with my
Extreme Mindstorms book should
recognize the construction method
illustrated in Figures 3 and 4.

First, you build and test the
circuit on an electronic breadboard
and then transfer the parts to the
related prototype PC board.
Although the method works well,
the results are not very compact
and there is a chance of wiring
mistakes. For this reason, | have
prepared a small through-hole
type PC board to make building
and housing the circuit easier.

Figure 5 shows the populated
PC board with three CdS photo-
cells for sensors. The particular
photocells used (Mouser #338-
54C348) are small enough to fit
into the little recessed area
around the holes in Lego Technic
beams.

Short pieces of insulated tub-
ing slid over the ungrounded lead
of the photocells prevent shorting
during operation. All three photo-
cells must be fed through the
beam before soldering to the PC
board. A Tictac® candy box pro-
vides a simple enclosure for the

completed project as shown in
Figure 6. Connection to the RCX is
made by cutting a Lego #5111 9V
motor wire in half.

Alternatively, the PC board is
small enough for the project to be
housed in a #5391 Lego 9V bat-
tery box. This is a handy enclosure
with a connector built right into the
top. It is easier to connect the sen-
sors to a short piece of four-con-
ductor wire when using this box as
illustrated in Figure 7. A tie wrap
secured around U2 provides strain
relief for the wire. Short wires sol-
dered to the posts where the 9V
battery would have attached cou-
ples the circuit to the Lego con-
nector on the top of the box.

COLOR SENSOR

Color sensing depends on
measuring the intensity of light at
different wavelengths. A spectrom-
eter does this by splitting the light

FIGURE 4: Multiplexer Built On Prototype Board

L

FIGURE 5: Multiplexer Built On PC Board

S
3'Sensor_In

with a prism or diffraction grating
into its component wavelengths.
However, spectrometers are com-
plex and too difficult to build.
Another approach measures the
light intensity in three primary
color bands — red, green, and blue
— then calculates the color or hue
of the light in software.

Hue is a single number that
describes the overall color of a
light. It ranges from O to 360,
much like the degrees of angle
around a circle. In the case of hue:
0 is red, 120 is green, 240 is blue,
and 360 is back around to red
again. Intermediate colors have
hues like 60 for yellow, 180 for
cyan, and 300 for magenta. The
calculation of hue from red, green,
and blue values is a simple algo-
rithm described later.

My first approach was to use
colored LED lenses for filters. You
can see them in Figure 3. They

turned out to be too pale and off
color for accurate measurements.
Then, | investigated using transpar-
ent Lego plates.

They are available in red,
green, and blue in the Lego #5316
transparent accessories kit. They
plug perfectly into holes of Technic

beams to form filters for the CdS
sensors shown in Figure 6.

After substantial experimenta-
tion, | found that the blue and
green plates were too pale for use
individually. Stacking two green
and three blue plates created
enough filter density for good

FIGURE 6: A
Simple Enclosure
Using Tictac®
Candy Box

Nuts & Volts Magazine/June 2001 7



A Homebrew Multiplexer and Color Sensor for the RCX

(W MCiI4oB6REP
FGlloT22

or even infrared-sensitive. |
have experimented with
photocells from several
sources and found the
Mouser #338-54C348 has
the best spectral response,
as well as the desirable
geometry for mounting
previously mentioned.

PROGRAM
DESCRIPTION

Listing 1 is a Not
Quite C program that con-
trols the multiplexer and
converts the red, green,

FIGURE 7: The Lego 9V Battery Box As An Enclosure

and blue intensities into a
hue value. It turns the RCX
into a simple colorimeter

2 X Green

by continuously
displaying the hue
on its LCD. Using
the sensor to build
a robotic Lego
brick sorter would
be a more useful
application of the
Sensor.

After variable
declaration and ini-
tialization, there is
a "while color not
equal to 100" loop.
This loop handles
synchronization to

| | I |
400 450 500 550

600
Wavelength (nm)

FIGURE 8: Transmission Spectrum For Transparent Lego Plates

| |
650

I make sure that the
700 multiplexer is on
the right count.
Only when the
counter in the mul-
tiplexer is zero will
the reading be 100.

color measurement. The actual
color spectrum of the resulting fil-
ters can be seen by photographing
sunlight shining through them with
a diffraction grating as shown in
Figure 8.

The spectral sensitivity of the
photocell is another important fac-

n El

Part Type Description

D1-D8 1N4148 Small S:gnal Diode

R1 2.0K 1/4W Resistor

R2 3.3K 1/4W Resistor

R3 4.7K 1/4W Resistor

Cl 0.1uF 50V Monolithic Ceramic Capacitor

c2 10uF 16V Tantalum or Electrolytic
Capacitor

al 4066 (:MOS Quad Analog Switch

uz2 4017 CMOS Decade Counter

S1-83 Cds Photocell (See Text)

Misc, Insulated tubing, tie wrap,
1ft. four-conductor wire, and
PC board.

Note: A complete set of all parts listed above plus ahigh:
quality two-sided, through-hole, PC board can be

from the author for $15.00 plus $2.00 shipping and handling-.

Please contact the author by email for more information
about how to purchase: gasperi@alynk.com

Number Description

5111 9V Motor Wire
5391 9V Battery Box
5316  Transparent Accessories
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tor in determining the color meas-
urement accuracy. Not all CdS pho-
tocells are alike in this regard. The
best type for color discrimination is
called Type 5. It has peak sensitivi-
ty at about 560nm in the green
part of the spectrum. Most other
photocell types tend to be too red

The program keeps
toggling the power and clocking
the multiplexer until it reads 100.
There is a PlaySound call at
the bottom of the loop that makes
a buzz sound. This signals that
synchronization is taking place.
After the first time through, the
program should not need to go

LINKS

Suppliers: p

RadioShack: www.radioshack.com

Mouser: WWW.IMOUSEN.Com

Jameco: www.jameco.com

Digi-Key: www.digikey.com

Lego Shop at Home: www.lego.com

Lego Mindstorms: www.legomindstorms.com

Extreme Mindstorms Book: www.apress.com

RCX Sensor Input Page www.plazaearth.com/usr/
gasperi/lego.tm

Online Leg¢ ‘Community: www.lugnet.com

‘Not Quite C: www.enteract.com/
~dbaum/ngc

Ednamd Sdenﬁﬂc www.scientificsonline.com

|
[

into this loop again. If the RCX
keeps making the buzz sound for
more than a few seconds, there is
something wrong with the multi-
plexer.

The next program steps toggle
the power and read the red, green,
and blue values. Because the RCX
only has integer math, the values
need to be scaled up by 100 for
later arithmetic. In integer math, 1
divided by 4 results in O not 0.25
since there is no fractional part. By
scaling the denominator by 100
before the division, the result
becomes 25. An additional toggle
of the power after reading blue
sets the multiplexer to start the
process over again.

Hue calculation requires first
determining which color had the
maximum value and which color
had the minimum value. After that,
the difference between the maxi-
mum and minimum is calculated.
Then dividing by the difference
normalizes the color intensities.

Ordinarily, you would need to
be concerned about the unlikely
event that the difference equaled
zero, but the RCX makes the result
of division by zero simply zero.
The hue is computed using the
color with the maximum value. If
the hue is negative, adding 360
fixes the result.

RESULTS

Figure 9 shows how well the
color sensor works. The chart
compares the hue of nearly 100
different light sources to the RCX
reading. Transmission values were
obtained by shining broad-spec-
trum fluorescent light through
transparent filters manufactured by
Rosco Laboratories Ltd., and avail-
able from Edmund Scientific as
catalog number CR30394-17. A
Rosco engineer sent me the equiv-
alent red, green, and blue values
of the filters, which were used to
calculate the expected hue.
Emission values were taken by
holding the sensor against a solid
color window on the screen of a
computer monitor. A simple Visual
Basic program allowed control of
the red, green, and blue color
components for the color of the
window. The reflected values were
measured by reflecting light off the
color samples of a test pattern in a
Kodak Professional Photoguide.

It looks like the hue measure-
ment is accurate within +60. That
means, for example, you might
not be able to discriminate
between green and cyan, but you
certainly can tell green from blue.
The color and type of light source
has a significant effect on the
accuracy, too. If you use the color
sensor to sort bricks, you need to
calibrate the hue reading for the
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// Color Sensor Demonstration Program
// by Michael Gasperi
#define COLOR SENSOR_1 //color sensor on sensor port 1
#define SHORT ! WAIT 2 //short wait for value to stabilize
int hue; -//hue as a global
task main() ' :
{
int r,g,b,max,min,d,rd,gd,bd,h; //declare all other variables
SetUserDisplay (hue,0); //set display to show hue value
SetSensor(COLOR, SENSOR_LIGHT); //power on sensor by making it light type
while (true) /loop forever
{
while (COLOR I= 100) Jonly mux channel 0 will read 100
{

SetSensor(COLOR, SENSOR_TOUCH);//power off sensor by making touch
SetSensor(COLOR, SENSOR_LIGHT);//reapply power to toggle channel
Wait(SHORT_WAIT); //wait for reading to stabilize
}-PIaySound{SOUHD“LOW__BEEP); //alarm sound

SetSensor(COLOR, SENSOR_TOUCH); //toggle power to change to channel |
SetSensor(COLOR, SENSOR_LIGHT);

Wait(SHORT_WAIT);

r=COLOR*100; //read the red and scale by 100
SetSensor(COLOR, SENSOR_TOUCH); //toggle power to change to channel 2
SetSensor(COLOR, SENSOR_LIGHT);

Wait(SHORT_WAIT);

g =COLOR*100; //read the green and scale by 100
SetSensor(COLOR, SENSOR_TOUCH); //toggle power to change to channel 3
SetSensor{(COLOR, SENSOR_LIGHT);

Wait(SHORT_WAIT);

b = COLOR*100; //read the blue color scale by 100
SetSensor(COLOR, SENSOR_TOUCH); //toggle power to change to channel 0
SetSensor(COLOR, SENSOR_LIGHT);

if(r>g) {max = r;}else[max = g;}  //find the color with max intensity
if(b>max) {max=b;}

if(r<g) {min = r;}else{min = g;}
if(b<min) {min=b;}

d = ({max-min)/60);

rd = (max - r)/d;

gd = (max - g)/d;

bd = (max - b)/d;
if(b=max){h = 240 + gd - rd;}
if(g=max){h = 120 + rd - bd;)
if(r=max){h = bd - gd;}
if(h<0){h = h + 360;]

hue = h;

//find the color with min intensity
//diff of max and min also scale

//normalize color intensity

//compute hue based on max color

//if hue is negative add 360

LISTING 1: Color Sensor Program

Personal Oscilloscope

20 MSa/s Pen-Type Oscilloscope
stand-alone or connects to your PC

-' Chlp(enter

Product of t

TEST & MEASUREMENT

world-wide smallest portable oscilloscope - Made in Germany

Pen-Type Oscilloscope V5.0 2000,
supplied items: PC-Software with
Manual on 3.5" disk, Serial
PC-Interface cable (6ft), External Trigger
Cable with dlip, Ground Cable with clip,

External Power Cable
with Alligator dips ~~ US$ 99.99

iﬂ?ﬁzuézﬁﬁg r—

afa ;o 3 s
T S P S =R =T T R e

Software MS-DOS/Windows3.1/95/98
compatible

Palm Software includes 6ft Serial Cable
US$ 8.99 (Option), for Palm 053.5

Battery PowerPack includes two AA-
size batteries US$ 9.99 (Option) up to 8h
continuous operation, typical alkaline

Add shipment and handling cost total
US$ 9.99. Delivered by Express Service
within 5 days, anywhere in the U.S. and
Canada.

Developed by Wittig Technologles AG

Sales (516) 794 4080 or Toll-Free (800) 247 1241
Fax (516) 794 1855
sales@wittigtechnologies.com

Technical Support available by e-mall or fax, only.
support@wittigtechnologies.com

All trademarks belong to their respective owners.

14} wittig Technologies

www.wittigtechnologies.com

bricks you want to sort with a con-
trolled light source.

SUMMARY

The sensor multiplexer allows
you to connect three passive sen-
sors to a single input of the RCX.
This potentially triples the total
number of sensors connected to

an RCX. The example color sensor
shows acceptable color discrimina-
tion performance, but is only a
starting point. Other resistive sen-
sors could be substituted for the
photocells. They might be used
together to make a single "smart
sensor” like the color sensor, or
independently to control different
parts of the same robot. NV
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uilding a Flash
rogrammer for PIC
icrocontrollers

Along comes the PIC|16F87x family of micro-
controllers. This family contains flash technol-
ogy micros in package sizes from 28 to 44
pins, with program memory sizes
from 2Kx14 to 8Kx|4. | prefer the
28-pin 8Kx14 16F876 device and will
refer to this device generically. In

ave you ever wanted to experiment

with microcontrollers but

didn’t want to

invest a lot of

money in pro-
gramming or development
tools? Or do you want a

by Ron Russ

wire to a ribbon cable to a flat cable like the one
shown. This cable is part #A9BBG-0505F-ND avail-
able from Digi-Key (www.digikey.com) and has
connectors on both ends that makes it quick and
easy to plug into header pins. A complete and test-
ed 2BIT programmer is available from www.emi-
cros.com.

2BIT Programming Software

The 2BIT program used to program the
PIC16F876 is a DOS program available at
www.emicros.com. The program is based on the
PIC16F84 programming software available from
numerous sources on the net. 2BIT reads the pro-
gram from the .hex file and programs the PIC
using the parallel port.Various options are available
for setting the parallel port address, delay times,
and operating modes, and are explained with the
software. At the DOS prompt type in:

low-cost development sys-
tem that is simple and works
the first time? This article
details a simple and inexpen-
sive microcontroller program-
mer that uses the parallel port
on the PC to program a
PIC16F87x flash microcon-
troller.

One of the best things
about the PIC16F87x family of
flash microcontrollers from
MicroChip® is the low-voltage
programming mode. Using the
low-voltage programming mode, a
very inexpensive in-circuit programmer
can be made with a few components and
a little bit of time. In this article, I'll show
you how you can build the low-cost 2BIT
programmer for programming the
MicroChip PIC|6F87x series of micro-
controllers.Add a C or Basic compiler
and you have a powerful embedded soft-
ware development environment.

Background

Microcontrollers are the small self-contained
chips used in embedded systems everywhere.
These micros contain program and data memories,
as well as an assortment of peripherals in one chip
with a minimal amount of support components
needed. In order to program the device, it is
placed in a special programmer that supplies the
correct signals in the correct manner to program
the micro. If the micro was an OTP (one-time-pro-
grammable) device, you only got one chance to
program it. If it was a windowed device, you got a
chance to reprogram it many times by erasing it
first with an ultraviolet light. Typical erase times can
be anywhere from 10 to 20 minutes and even
longer. This process required the device to be
removed each time a new program was tested.

With the advent of flash technology, the
microcontroller can be erased and reprogrammed
in a matter of seconds, and can be reprogrammed
in-circuit.

For years, MicroChip produced the PIC|6F84
which is an 18-pin device with IK of flash memory.
This handy device had the traditional programming
algorithm requiring a higher programming voltage
to be applied to MCLR to program the device.
There are numerous programmers available on the
Internet for programming the |6F84. But the high-
er voltage requires additional circuitry.
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addition to the traditional high-volt-
age MCLR programming method, a low-
voltage programming mode is available.
This low-voltage programming
mode makes the 2BIT pro-
grammer possible.

2bit filename.hex

Circuit

T
L

The schematic in Figure |
shows the 2BIT programmer.
Connector || is a DB25 male

connector that connects to the
parallel port on a PC.The signal
RB7 is the bi-directional data line
used to send and receive commands
and data to the micro.The data out
signal from the PC parallel port uses
DO on pin 2 and the data in signal uses
*ACK on pin 10. Resistor R| and QI
isolates pin 2 from pin 10 keeping the
input from fighting the output.

L
|
g

Signal RBé is the clock signal gener-
ated from the PC as an output on DI
pin 3. RB3 is used to enable the low-
voltage programming mode on the
PIC|6F876 and is an output from the
PC on pin 5. MCLR releases the micro
from reset and is the remaining output
on pin 6.The last important
connection is to make sure a
common ground from the PC
on pins |8 through 25 is con-
nected to the emitter of tran-
sistor QI and also to the
micro.

Construction

The 2BIT programmer is
easily constructed using a cop-
perclad prototype board. The
DB25 connector contains the
solder cup pins that were sol-
dered to the edge of the cop-
per board. Transistor QI and
resistors were soldered down
and connected between the
output pin 2 on the DB25
connector and pin 3 of the right-angle header used
as the output connector. The remaining circuits
were completed using prototyping wire.

The cable connecting the 2BIT programmer to
the PIC micro can be anything from prototype

Low-Cost Development System

It's now time for the embedded (fun) stuff. The
schematic in Figure 2 shows a simple embedded
development system to get you started.
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g ;grflo—'gpllelf:l:.c At the heart of 78LO5 regulator feed from either a nine-volt bat- mer and the development system is to write a sim-
the system is a tery or comparable supply. Pin 20 connects to +5 ple program to blink an LED.
#ir;glude_ <016f8?6.h> PIC16F876 flash micro. | volts and pins 8 and |9 are grounded. CI is the The first program is written in C and compiled
void main The PIC is a 28-pin bypass capacitor for the micro and should be using the CCS PCM C Compiler. The second pro-
for( :;) DIP device featuring placed close to the device.Y| is a three-pin 8MHz gram is written in Basic using the PicBasic
i 8K by 14 of flash pro- ceramic resonator connected to pins 9 and 10 on Compiler from microEngineering Labs. Both are
output_high( PIN_AO );  gram memory, 368 by the micro. compiled under DOS.
delay_ms( 500 ); 8 RAM, and 256 by 8 Make sure to connect the center lead of the
gu}pm_tow(sg(l) _AO);  EEPROM.There are 22 | resonator to ground. Pulling up pin | —MCLR — | Closing Remarks
e}ay_ms( ) pins for 1/O and vari- to +5 volts through a 4.7K resistor provides the
} ous peripherals includ- reset. Any value from IK to |0K is acceptable. The 2BIT programmer presented here is a
r ing SCI, SPI, 12C,A/D, Pulling down RB3, pin 24, through a IK resis- simple way to program the flash microcontrollers
. To compile: TIMERS, and PWM:s. tor enables the low-voltage programming mode.A | from Microchip.A low-cost development system
pbc —p16i876 led.bas  Refer to the online pull-up resistor to +5 volts on RB7 is needed for can be built with the 2BIT programmer,
; data sheet on the the open-collector transistor on the 2BIT module. PIC16F876 microcontroller, prototype board
loop: P o » prototyp »
h?gh 0 Microchip web site The 2BIT programmer is connected to RB3, RB6, compiler (C or Basic), and a handful of discrete
ausoe 500 www.microchip. RB7, MCLR, and ground as shown. components.
ow com for complete
ggtu:?oosgo information. Check-Out Software Be sure to check the www.emicros.com web
end There is +5 volt site for more information and to get the program-
power supplied by a A simple way to check out the 2BIT program- ming software. NV

POLARIS - YOUR COMPLETE SOURCE FOR ALL YOUR VIDEO MONITORING NEEDS...

CALL OR GO ON-LINE TO ORDER YOUR FREE VIDEO CATALOG - 100's OF PRODUCTS - MICRO CAMERAS
2.5" COLOR TFT FLAT SCREEN MODULE

“YOUR WEB BROWSER IS YOUR REMOTE EYE!"

he Flexcam acts as an internet

camera server.

needed in order to view your
video. All you need is a web browser
such as Internet Explorer or
Netscape. Flexcam includes many
special functions including video

No software

- WIRELESS VIDEO -
WEATHERPROOF DIGITAL STORAGE CAMERA -

The SWC-40R combines a black & white
video camera, digital image storage, video §
motion detection and an alarm interface in

a compact, vandal proof enclosure. It is
unique as it offers a complete CCTV
surveillance system within a single

compact enclosure.

LIPSTICK CAMERAS - DIGITAL VCR's
NO TAPES!

SWC-40R

@ Alf-in-one CCTV system
@ Built-in digital image storage

@ Programming and image retrieval by
remote control

o Built-in video maolion detection
@ Built-in alarm interface

@ Quick Change Lens Pack (standard): | ©
3.6 installed 2.9, 6.0, 8.0 provided
(12.0 and 16.0mm available)

@ Black and white standard resolution
@ Dimensions: 5" x 4" x 4.5"

UNIT IS ONLY
5.8mm THICK!
TFT-M25 - $149.95

quality control, panf/tilt/zoom $849.95
interface and network configuration.
All of them are administrated by the
web browser. Features 4 video

inputs - 1internal -3 external.

LIVE VIDEO!

MICRO VIDEO HEAD “SNAKE" CAMERA

ully adjustable focus from 0.5
inches to infinity. Contains a true
color CCD chip rather than a

INTERNET WEB CAMERA WITH BUILT-IN
PAN / TILT / ZOOM CAPABILITY

and image
can now be done through a
master remate control

MH-SCO1

SONY AUTO TRACKING VIDEO CAMERA
12X Zoom Built-In

CMOS type sensor for an excellent
resolution of 330 TVL. Comes complete
with a 12" video / power cable.

VIDEO HEAD IS ONLY

7MM IN DIAMETER!
COVERT COLOR SPY CAMERA

Its small
B indestructible design and
pinhole lens allow for
vanous applications and
simple installation. Comes
equipped with a RCA
JACK for easy connection
to TV monitor or VCR.
Great for covert use in any-
place imaginable.

CM-550CP - §79.95

Pan/Tilt Auto
Tracking
Camera

from

SONY

EVI-D30
$1149.95

Comes with confrol

software, Visit our web
site for a demonstration

MB-1250HRVF
Color Varifocal Hi-Res Color Pinhole B/W Audio
4mm-8mm Lens
1.26" x 1.26" x 2.38”"
$199.95

$545.95

DAY / NIGHT LIPSTICK CAMERA

Our new weatherproof ILC-300
day/night color camera $239.95
can view in total

darkness at a distance

up to 10 meters. Comes

enclosed in a water tight

aluminum housing and

equipped with a 3.6mm

lens for aviewing angle

of 60 degrees.

sleek

25mm{W) x 17mm{D)

MB-810B
Infrared B/W
3.6mm Lens

1. x1T
$119.95
A

MB-650U MB-1250P
Color Pinhole
5.0mm Lens
127" x 1.27"
$99.95

MB-1250HRP

5.0mm Lens
1.27" x 1.27"
$149.95

4.3mm Lens
1.18” x 1.18"
$69.95

Circle #107 on the Reader Service Card.

ame"a is s0 OPERATING RANGE IS
srnall itcanbe  APPROXIMATELY 400 FT.

mounted in wall

clocks, exit signs,
briefcases, picture
*| frames or even a RECEIVER
baseball capl!
Connects to a 9V
battery and will
operate up to 6 hours.

2.4GHz Wireless Receiver NAT-9 Color Camera - $
GFR-5002 - $119.95 NAT-5 B/W Camera - $249)
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Carbide
Drill Bits

Most $.25
each or less!

Top quality used, resharpened
PC board drill bits. These bits
are a bargain for drilling PC
boards, but are also perfect

for model hobbyists!
Specials!
10 different bits between ~ $2.25

#60 and #80, my choice
Box of 50, my choice. No $12.00
more than 3 of any size

Box of 50 all #77 or #78  $6.00

Complete Sets

#71 - #80 Box of 10 $5.50

#61 - #70 Box of 10 $5.50

#56 - #80 Box of 50, 2 of $30.00
each size

#31 - #80 Box of 50 $55.00

Shipping and Handling:
Add $1.50 per box of 10, $3.00 per
box of 50

Individual bits and more sets can be
found at http://www.nwayproducts.com,
or call, write or email.

N-Way Products
3125 SW Christy Av
Beaverton, OR 97005
(503) 469-9124
info@nwayproducts.com
http:/fwww.nwayproducts.com

Circle #65 on the Reader Service Card.

Evow

(proti-en) having many

rms, :1[".((;.4;.‘ or uses

TICkit 63/74 Processors

W PCAT Keyboard Interface Library
B Audio Playback ® A/D Converter|
W 4 Voice Sine Wave Generator
® Real-time Clock W Time Base
| |nterrupts B Real-time Functions |
B Dallas One-Wire Support
B X-10 Transmission & Reception
H 4 RC Servos simultaneously
B 2 PWM outputs in background
B SPI| and 3-Wire W |12C Hardware
| ™18 or 24 1/O pins (30ma drive)
H 128 Bytes RAM (variables)
W 256K bytes EEprom storage
B RS232 interface (background)
W Starting from $18 (qgty1)

' Need a PCAT keyboard in|
our next project?

No Problem! - ano3s |

www.protean-logic.com

Phone: 303-828-9156
Fax: 303-828-9316

12 Circle #63 on the Reader Service Card.

Dear Nuts & Volts:

Just a quick note of thanks to
both Netcom and Nuts & Volts for
the three-volume set of the IC
MASTER | received from the
monthly drawing. | have already put
them to good use, just like every
issue of Nuts & Volts that | grab
from my mail box each month for
the last 10 years!

Nuts & Volts not only has great
articles, but is also a great resource
for parts, ideas, and solutions from
your advertisers, as well.

Doug Dodge
via Internet

Dear Nuts & Volts:

Regarding (April 2001),
“Arcade Machine” by Kerry Barlow.
This is an interesting piece, Mr.
Barlow has captured the essence
of an arcade machine in his home-
made unit.

As a 27-year veteran of the
coin-operated amusement industry,
| offer a couple comments.

An easy way to mount the mar-
quee Plexi is to use two strips of
plastic angle stock top and bottom.
This material is sold in home stores
and hardwares as drywall corner
protector (keeps chair backs from
breaking up corners in drywall).
You don't need to bevel the Plexi
then. Also, a good place to mount
the speakers is on the panel under
the marquee and right over the
screen. This way, the sound comes
out at the players head. A couple
small speaker grilles from the auto-
motive department dresses up the
hole.

A professional touch is to put a
piece of clear Plexi covering the
control panel. Make holes to corre-
spond to those in the wood. Do
bevel its edges here. You can then
print nice colorful labels for the
controls and they will not wear out
under the Plexi.

A good article.
Douglas McCallum
Lansing, Ml

Dear Nuts & Volts:

| find ML Shannon's defense of
hackers to be, actually, somewhat
offensive.

How about a scenario where |
take lock picks and go to his house
and let myself in, look into every
scrap of information | can find. | go
through his desk, scrapbooks,
diaries, check out his medicine
cabinet to see what prescription
drugs he might be taking, go
through his phone bills to see who
he's calling, check his checkbook
register to see how he spends his
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money, check all his personal files
to see if he has anything that might
relate to lawsuits or other legal
items, go through his computer
and library to see if he's into
pornography or something; in
short, anything | can find.

| would take nothing away
except a tremendous amount of
knowledge about his tastes,
finances, love life, and other per-
sonal information | could carry in
my head.

By his definition of what is
acceptable snooping, he should
not be offended, or mind at all, that
| had just pried into every facet of
his personal life.

Analog Systems Engineer
Yahoo! Dallas

Dear Nuts & Volts:

After enjoying all of Mr.
Shannon’s articles in Nuts & Volts
so far, | personally am finding his
articles highly informative. The only
drawback on his part is naiveteé
when it comes to our so-called
benign government. The idea of all
of us rushing to a single web site
for example, to gain some sort of
anonymity, only helps make the
DOJ's job a little easier by allowing
that so-called safe site to now be
monitored easily by them (they
read, too) and look for those who
wish to be anonymous.

Considering their mentality,
everyone who has something to
hide must be guilty of something or
other? For those of you who have
never bumped heads with our
finest (?), if you want to be anony-
mous, that’s reason enough to be
guilty in their minds and if you
have something to hide, it must be
illegal?

By routing some of the people
to these web sites, it's like lambs to
the slaughter? The only way this
helps is if a flood of truly innocent
people frequent the site so often
that it makes it harder for our gov-
ernment to monitor with mostly
false hits, but with computers doing
even this job, they still gain the
upper hand. If they can already
monitor the entire phone system of
this country looking for key words
such as bombs, drugs, explosives
etc, then these web sites are a
piece of cake for them, especially if
it is reduced to sites that are
intended for extra security. Back in
the crowd quickly becomes safer.

As to Mr. Burch’s comments
(May), | read the article three more
times and fail to see even one
mention of his complaint. Mr.
Shannon’s job of mentioning some
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NewsiByites

KEEP A VIGILANT EYE ON ALL INCOMING E-MAIL WITH
"MAPINOTIFY: SHADOW OF POWER!" E-MAIL MONITOR

Silmarii Software announces "MAPInotify: Shadow of Power!" version
2.60, an advanced skinnable e-mail checking utility that can monitor an
unlimited number of mailboxes, IMAP4, and Microsoft Exchange folders,
and then notify you in a variety of ways. The product is great for office and
home workers or others who want to monitor more than one e-mail
account while they are connected to a LAN or on-line, without the need to
have multiple e-mail clients running continuously.

"MAPInotify: Shadow of Power!" is compatible with Exchange, Outlook
97 or higher, Microsoft Mail, and other Microsoft Exchange Server sup-
ported e-mail clients. It also support Internet related POP3 and IMAP4 pro-
tocols and can work in common with any of POP3/IMAP4 compatible e-
mail client programs like Outlook Express or Eudora.

A friendly wizard walks you through the configuration set-up for each
mailbox that you want to monitor. Profile configuration in the product
identifies the type of e-mail account, server connection (local or remote),
notification method(s), checking interval, and associated application. You
can monitor profiles individually or all at the same time, preview the mes-
sage headers, and delete the messages. If you choose the CDO or IMAP4
option, you can also check the contents of public or private folders, as well
as your mailbox.

"MAPInotify: Shadow of Power!" can check remote mailboxes, as well.
If you don't have a dedicated Internet connection, there's an option to
check for mail only when there's an active connection. This program also
contains anti-SPAM and anti-Trojan features that allow you to protect your
mailbox from intruders. The latest version of the program also has a spe-
cial compatible mode with Microsoft Outlook E-Mail Security Path and
Microsoft Office 2000 Service Pack 2. "MAPInotify: Shadow of Power!" ver-
sion 2.60 successfully passed compatibility tests on Microsoft's latest soft-
ware products like Microsoft Exchange Server 2000 and Microsoft Office
XP.

"MAPInotify: Shadow of Power!" also works well for organizations
using Exchange Server. The product is very useful for team workers such as
Technical Support staff who may be monitoring a group mailbox, a public
folder, and their own personal mailbox all at the same time.

"MAPInotify: Shadow of Power!" can be downloaded freely from
http://www.MAPInotify.com (3Mb only). Single-user licenses are $15.00
(US). "MAPInotify: Shadow of Power!" can be ordered by mail, phone, fax,
or secure online from Sharelt!, Inc,, P.O. Box 844, Greensburg, PA 15601-
0844; Tel. 724-850-8186; Fax 724-850-8187; E-Mail: register@shareit.com.

WORLD TIME CLOCK, ANALOG TASKBAR CLOCK,
QUICK-SET TIMERS AND ALARMS, AUTOMATIC
ACTIVITY TRACKING, PROJECT TIME TRACKING

obasoft Clock 3.0 for Windows is a compact time management tool. It

can show multiple digital or analog clock control panels, and it has a
sharp analog clock in the Windows taskbar. Timers and alarms can be set
with only two mouse clicks. The Cobasoft Clock keeps an automatic activ-
ity log, supports simple project billing, and shows the moon phase.

The Cobasoft Clock is fully
world-time enabled. It can show
analog or digital clocks for different
time zones, with customizable name
and daylight time saving options.
Alarms and timers can be set relative
to the time zone of one clock; this
can be handy when travelling or
when calling relatives in other time
zones.

The Cobasoft Clock is used by
self-employed and home-office
workers to track their working time
automatically. It runs in the back-
ground and writes a report of the N & P
currently open window and the time
spent in it. Additionally, one can
choose a current project manually.
This is also logged in the report and
its times are accumulated. The auto-
matic tracking can be turned off. The
Clock can also be switched to Private
mode, making it invisible for other
users of the computer.

The Cobasoft Clock is distin- ull Service |
guished by the fast and easy way to BRSgPO LISl
set alarms or timers — one just takes
a marker and drags it to a time. The LlNEAR SYS
alarms and timers can also launch 7
programs and play sound and video
files. They can be limited to certain
days of the week.

The moon phase icon is shown
in the task bar, too, and has a tooltip
that shows the exact moon age and
time of the next full or new moon.

Cobasoft Clock 3.0 for Windows
costs $9.95 (US) for a single-user
license. There are discounts for volume licensing. For details go to:
http://www.cobasoft.com/eng/csclock/order.htm.
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E-MAIL WITH IRON-CLAD SECURITY

RITLABS has released AuthenticBat! and SecureBat!, Windows e-mail
clients that take the security worries out of communicating over the
Internet.

Based upon RITLABS' powerful, highly configurable e-mail dlient, The
Bat!, AuthenticBat! provides secure authentication using iKey hardware
tokens from Rainbow Technologies. Every user has an iKey which plugs
into their computer and identifies them. With its processor, RAM, and USB
interface, the iKey token eliminates the problems of passwords being

Continued on page 71

to any and all future articles that

Reader Feedback continued ... he may write.

Chris Smith
of the Zealots in this world was Beiber, CA
anything but specific or pointed at
any group of citizens unless you
consider the heading alone of Editor’s Note:

"Christian Solders" to be some-
how demeaning? | doubt most
honest Christians want to be
labeled a solder anyway and thus
aren’t offended by this generic
cliché or title. Not all Christians
are alike, or even want to be!

| hope Mr. Shannon has more
articles to come because he has

In last month’s Stamp
Applications column, on page 15,
lower left column, part of a sen-
tence was inadvertently left out.

The sentence should read:

What you'll see is that the
greater the ratio toward the last
reading, the slower the filter will

enlightened us as to how the web respond.
works and has given us valuable
tools to work with. | look forward Murphy strikes again!

PRINTED CIRCUIT BOARDS

QUALITY PRODUCT 10 pes (3 days) 1 or 2 Iay§39$5249
FAST DEUVERY g:?ltapfﬂssq(?}c::‘]’?r?dimng artwork, LPI mask & legand
COMPETITIVE PRICING
We will beat oy L =
competitor’s prices!!! (0] T
PR cTie

* UL approved ?B‘Or_f r;‘»-""‘-‘?f-:;,
* Single & Double sided - -
* Multilayers to 8 layer PULS AR lnc
* SMOBC, LPI mask
* Reverse Engineering 01 W. Pacific A
* Through hole or SMT 29 . C AVE.
* Nickel & Gold Plating Franklin Park, IL 60131
* Routing or scoring Phone 847.233.0012
* Electrical Testing Fax 847.233.0013
* Artwork or CAD data Modem 847.233.0014
* Fast quotes yogii@flash.net - flash.net/~yogii

Circle #62 on the Reader Service Card. Nuits & Volts Magmne /June 2001 13



In this column, | answer
guestions about all
aspects of electronics,
including computer
hardware, software, cir-
cuits, electronic theory,
troubleshooting, and
anything else of interest
to the hobbyist.
Feel free to participate
with your questions, as
well as comments and
suggestions.

You can reach me at:
TJBYERS@aol.com
or by snail mail at
Nuts & Volts Magazine,
430 Princeland Ct.,
Corona, CA 92879.

What's Up:
This time, we look at
power control, every-
thing from timers to
special switches. | also
take a close look at
the 555 family and
their related design
rules. Finally, a reader
hacks a previous pro-

ject to prefection.

14  Jume 200%/Nuts & Volts Magazine

Good-bye, Thumper

: | have a receiver and a sub-woofer amp that
< are connected to a switched | |0VAC outlet.
However, when | flip the switch, the sub-woofer makes
a loud thump. I've noticed that if the sub-amp is
switched on a short while after the receiver, | get no
thump. Which leads me to believe that what | need is a
timer with a 10-second delay so that the receiver has
time to settle down before power is applied to the sub-
amp. | have found a bunch of timer circuits, but they all
run from 9 or 12 volts to control a relay, which means
more components. Any suggestions for a simple timer
to hold back the | I0VAC from the sub-woofer amp for
about 10 seconds?
Grumpy, the Third Dwarf
(Dave Johnson)
via Internet

This circuit will easily fit in a power strip.

—

D2
1N4004
@ P1 M

22k
Lt quF 1120

T 160V 1N4TE1 A #

i
100k 47uF 1k
T 100

Circuit operation couldn't be simpler. Flip the "on"
switch and the rectified DC line voltage charges the
47uF capacitor through the 22k resistor. When the volt-
age across the cap exceeds 77 volts — the added volt-
age of the zener diode and triac gate — the triac turns
on the sub-woofer amp outlet. When the power is
removed, the cap discharges through the 100k resistor
and resets the circuit for the next time you power up
the system.The |uF capacitor isn't absolutely necessary,
but it does stabilize the circuit and keep it from "seek-
ing" during the triac's switch from off to on, so don't
throw it away unless you absolutely can't make it fit in
the space allocated.

Hello, Remote Sub-Woofer

f"’@ - | built a sub-woofer amp and enclosure about
djﬂ;;';i' two years ago and liked it well enough to make it
part of my primary listening system. | would like to add
an "automatic on/off" feature as provided in many com-
mercially-available units so that my unit will come on
when the main audio system is energized. However, the
sub-woofer is located some distance from the audio
system's power strip, and therefore | need a circuit that
will switch the AC power to the sub-woofer using the
speaker wires as a sense input. Can you help?

Len Kastner

Moneta, VA

/- Instead of trying to separate a control signal
ef'—‘&; from the sub-woofer signal over the speaker
wires, I'd buy an X 10 controller (MC460, $12.99) and
remote appliance module (AM466, $13.99) to control
power to the sub-woofer. As a bonus, the controller has
eight channels total, which leaves seven channels free

for other chores, like dimming the lights in the listening
area. If you want to get really fancy, there's an X10
module (VK59A-MI) that lets you eliminate the speak-
er wire, too. Contact X10 at 800-675-3044;
www.x|0.com.

EV Solenoid Switch

. | would like a circuit for powering up a sole-

"4 noid in a battery-powered vehicle. The solenoids
are 24 volts, 0.75 amp, and require the full 24 volts to
pull in — but will hold with |2 volts. Can you help me
find an FET or similar type driver that would allow the
solenoid to pull in with 24 volts and, after a short peri-
od of time, drop down to |2 volts or so! The solenoids
I'm using are continuous duty, but they sure generate a
lot of heat that could be put to better use.

Roger Roberts
Vail, AZ

. | assume this is an EV with two |2-volt lead-
acid batteries. In which case, a semiconductor is
not a first choice; a single relay is a better and simpler
solution.

DPST
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When S| is closed, the 10,000 uF capacitor charges
through the relay, which pulls in and bangs the solenoid
with a full 24 volts. After the capacitor nears fully
charged — about five seconds — the relay drops out
and switches the solenoid over to a |2-volt operation,
The 1,000 uF capacitor prevents the solenoid from dis-
engaging during the transfer process.

PIC Frequency Counter, Anyone?

Do you know if there is a project or schematic
" in the Nuts & Volts archive for a frequency
counter utilizing a PIC processor that is accurate to
three significant digits? | need to count a squarewave
signal, approximately one-volt peak-to-peak, and display
it on a liquid crystal display of some sort.
Derek Casari
via Internet

/% . Sorry, our archive doesn't have such a circuit,
/=" but you can find several PIC-based frequency
counter kits and schematics on the Internet. Here are
two of the more popular designs.

PIC-FCI Frequency Counter
www3.justnet.ne.jp/~32lab/products/measure/PIC-
FCl/doc_e.htm

Weeder Technologies
www.piclist.com/techref/piclist/weedfreq.htm.
(See their ad on page 88.)

Compactron Tube Sockets, Anyone!

f’% . Over the past several months, I've acquired
oy some vacuum tubes with 12 pins on the bottom.
Does anyone have any idea where | can get |2-pin
sockets for these tubes? |'ve looked at various places
on the Internet, but didn't find much to choose from.
Wayne C. Green, Jr.
via Internet



Electronics Q@ & A

What you have is called a compactron, a stop-gap method for prolong-
ing the life of the vanishing vacuum tube. Essentially, they placed three
tubes in one envelope to reduce board space and inventory. Tube World at
920-208-0353; www.tubeworld.com/sockets.html has a good inventory of odd
tube sockets, including the 12-pin compactron type.
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Follow That Light!

In the March 2001 issue, you showed a circuit that lights lamps up to
300 watts instead of driving LEDs.This is exactly what I've been looking
for except for the fact that all three lights stay on for the same period. I'm
trying to find a circuit that will work just like a stop light, in that the green is
on for, say, 30 seconds, the yellow for four or five seconds, and then the red
for 75 seconds. My question is, can this circuit be modified in some way to
accomplish this?
Raymond Geiger
via Internet

You and several other readers who are less than thrilled by the fixed

timing sequence of the original circuit. Adding variable timing to each
step isn't a major engineering chore, but it changes the design concept com-
pletely. Instead of a lamp chaser circuit like the one in the March issue, what
this circuit cries for is a sequential timer. Simply put, a sequential timer pro-
vides multiple outputs which are activated in a linear sequence. In this circuit,
three 555 timers are cascaded and tapped to drive three solid-state relays
(SSR), which, in turn, activate the signal lights. The ON time of each light is set
by its respective 100k pot.
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G0 Wireless With Our Modules

SILRX/TXM TX2/RX2

The TXM and SILRX modules are a transmit- | enable the simple implementation of a data link at up 1o
ter and receiver pair which can achieve a one-way | 40kbit/s at distances up to 75m in-building and 300m open
i with I

radio data link-up to a distance of 200m over open | ground. Both modules ¢ full sc g

ground, internal filtering to ensure EMC compliance by minimizing
Both units are supplied in space-saving sin- | spurious radiations and susceptibilities. The TX2 and RX2

gle-invline packages and offer SAW controlled, wide dules will suit one-to-one and multinod links In

Dend/EE tiens on/recepan. Inrvrenmly:;ckhg r:n:::eand i l;‘;::;ﬁ!ﬂ g
The modules are particularly suited to bat- and Roneting

tery-powered,
poriable applica-
tions where low

Because of their small size
and low power require-

ments, both modules are
power and small ideal for use in portable,
size are critical battery-powered applica-

tions such as hand-held

design criteria.

We now also offer long range SPREAD SPECTRUM, FREQUENCY HOPPING

RF MODULES IN 900 MHz and 2.4 GH:

The RPC module is an intelligent transceiv-
er which enables a radio network link to be sim-
ply implemented between a number of digital
devices. The module combines an RF circuit

The BiM module integrates a low-power
UHF FM transmitter and matching superhet
receiver together with data recovery and
TX/RX change over circuits to provide a
low-cost ’

solution to
recovery func- inpla
tionality, rnepnti
requiring only Nenung a
a simple bi-direc-
antenna and tional

5V supply to short-
operate witha | range
microcon- radio data
troller or a PC. | link.

Lemos International Co., Inc.
65 Southbridge Street, Auburn, MA dl 501

Phone (508) 798-5004 ¢ Fax (508) 798-4782
www.lemosint.com ¢ sales@lemosint.com

All products available in either 418 or 433 MHz

Circle #34 on the Reader Service Card.

Solar Lamp Monitor

| have a small solar panel (12V @ |.5A) and a relatively small battery
 bank for it (12V @ 20 AH). | have it hooked up to a single fluorescent
lamp (22 watts). I'm looking for a low-loss circuit that will turn the lamp on at
dusk, and leave the lamp on until the voltage on the battery drops to a prede-
termined point, and then shuts off until the next evening.
Keith Beckmann
via Internet

That's no small solar panel, it's rated 2| watts! Still, to take best advan-
.tage of every drop of power your solar panel has to offer, I've used low-
power solid-state devices throughout this controller. Total power consumption
is less than 20 mA, yet it can switch up to 3.5 amps.All parts are available
from Digi-Key (800-344-4539; www.digikey.com).
— The controlling ele-
ments are a pair of
L.?k ;“‘

ITH53 LM339 comparators.
The lower compara-
LM339 15 tor monitors the
Solar N334 light level on the
Panel — @ - solar panel and the
A upper comparator
" monitors the bat-
1N4148 tery's charge level.
When the output
voltage of the solar
Tuge panel is above 5.6
volts, its comparator
A LM339 output is low, which
i3 effectively shorts the
SRALY N monitoring voltage
- of the battery to
: ground. This pre-
vents the battery
monitor from reacting to changes in the battery voltage. After the sun sets
and the solar panel's comparator goes high, this line is unclamped, which
allows the voltage monitor comparator to track and react to battery voltage.
With the values shown, the monitor will turn off the fluorescent lamp at 11.2
volts — the proper trip point for a lead-acid gel-cell.

NN NRN
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Electronics Q & A

Solid-State Appliance Timer

- | need a more reliable continuous on/off appliance timer than the
Q common motor driven ones. Could you suggest a solid-state device or
circuit that would give the same functions? Perhaps two NE555s in series or a
NES556 with potentiometers for variable on/off time settings to control a
solid-state relay?

Tom Wahl
via Internet

- You can use the circuit above ("Follow That Light!") with minor modifi-
. cations. First, drop one of the ring stages, then increase the times to be
more in line with those found on motorized timers — something in the range
of five minutes to several hours. Here's your timer circuit.
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The ON and OFF times are determined by the setting of the R pots,
which charge a 10,000 uF capacitor. When one timer times out, it starts the
second timer running. The ICs are labeled as to which 555 chip controls the
ON time and which controls the OFF time.The approximate times for | meg
and 5 meg pots are three hours and |5 hours, respectively. For best perfor-
mance, use a CMOS chip, like National Semiconductor LM555 or NE555.This
timer is good for small appliances and lamps up to 300 watts. For larger loads,
like a refrigerator, the current rating of the solid-state relay must be increased
accordingly — e.g., 15 amps for 1,500 watts. The amperage of the relay can be
calculated using the formula: Amps = Watts/1 10.

Solid-State Interval Timer

- I need a controller that will run a compressor at a timed interval of 5
Qto 60 minutes, then off for the same interval. The compressor has a
surge of 10 amps starting and 5 amps running. The device needs to do this
constantly.

Dean Freeland
via Internet

Cool Web Sites
Have questions? These web sites have answers.

GeoHistory Animated History Maps

WWW, .com/demos/maps/
Condensed animated historical review of the American Revolution and The
1 American Civil War.

http.”tmworld.mnﬂm files/shareware.htm#fFiles
Software programs and utilities fmm Test & Measumment World
3BP.com
The only, if not, the largest collection of funny and odd headlines, photos,
‘and video-clips.

- The best circuit for this application is a pulse triggered flip-flop. The

pulse is generated by a 555 chip which has a timer range of about three
minutes to 60 minutes. Each time the flip-flop is triggered, it changes state,
which either turns on or off the solid-state relay. The relay has to be rated for
the load involved — in this case, the relay should be 280 VAC at 10 amps or
better, like a CC1028-ND from Digi-Key. Don't forget the circuit breaker, it's a
vital safety device. For readers with lighter loads, the RadioShack 275-310
solid-state relay will handle up to 300 watts.

+6Y
]
110VAC

& q (0]
u g 14 T4HCT73 _
L Vee | 100 Solic-
3 Y _—WV-I 20906 State {) f
Relay

1k§ 555 =
_Tr?lé_,%%_

)

T ,||_C,§
%g
g

il
P ]

RESET
_l t=11RC

Re: Floating 555 Input

D - On page 80 of the Feb. 2000 issue, you described the ugly side of the
% 555.What did you mean by "You need to tie pin 2 high through a 10k
resistor ..."? Can you elaborate a bit? Does the 10k go from pin 2 to ground?
Derek Casari
via Internet

- Pin 2 of the 555 is the trigger input that, when pulled low, starts the
555.This input goes to a high-impedance comparator with a sensitivity
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X10, D51302 & NJU6355 Real Time Clocks,
Dallas Touch Memory Devices, D52293 &
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FNB-47xh raveq 7.2v 1800mAh $49.95 For ICOM 02AT etc & Radio Shack HTX-202 /404:
FNB41xh swwswy  9.6v 1000mAh $49.95 BP-8h pack 8.4v 1400mah $32.95

For YAESU FT-51R/41R/ 11R; BP-2025 pock 1202y 7.2V 1400mAh  $29.96

FNB-38 pack(5w) __9.6v__ 700mAh $39.85  For KENWOOD TH-794/42A /22A;
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For YAESU FT-411/470/73/33/23:
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For ICOM IC-Z1A/ T22-42A / W31- 32A/ TTA:
BP-180xh g« sy 7.2v 1000mAh  $39,95
BP-173 pack (5w} 9.6v__ 700mAh $49.95
For ICOM IC-W21A / 2GXAT / V21AT (Biack or Gray)
BP-1325 (swraney 12.0v_1500mAh $49.95

For KENWOOD TH-78/48/28/27:
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For KENWOOD TH-77, 75, 55, 46, 45, 26, 25:

PB-6x pin wichgpugn  7.2v _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

CALL OR WRITE FOR OUR FREE CATALOGI

Cefular / Laptop / Videocam | Commercial & Aviation packs tool
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Electronics Q & A

of 10 nA.That's why stray radiation and static will cause the 555 to operate
erratically if pin 2 is left dangling (unconnected).To prevent this from happen-
ing, pin 2 is tied to Vcc (power supply positive), as shown below.

FLIP ELOP L0 4
ouTPUT
STAGE
|
&3 a1
OUTPUT  GND
W :
oo el |
|
T |
1K 1K }
1/3vee + I
O1F
, 55
|
2
- o
11—
—a M— DURSTION OF
TRIGGER PULSE
SNITCH GROUNDED

Due to the nature of the trigger circuitry, it's necessary that pin 2 be
returned high before the flip-flop times out. This is usually done by AC cou-
pling the trigger input through a capacitor. By AC coupling the trigger, a short
negative-going pulse is generated as the input capacitor charges. Once

charged, the pull-up resistor holds the trigger high until the next pulse arrives.

Shake It Baby

- I'm looking for a circuit that will operate a |.3-volt pager motor for
“about one second, then wait for four to five minutes before jolting the
motor again for one second. In essence, | want to give the pager wearer a

second chance to respond.
Ron Kidney
via Internet

A . Ordinarily, I'd say this is easily accomplished using a plain ol' 555 timer
chip, but not this time.The standard 555 has an operating voltage of 4.5
to 18 volts, too high for single-cell operation, which has a working voltage of
1.5 volts when fresh and 0.9 volts at the end of its life. Fortunately, Zetex of
UK has a fresh solution — the ZSCT 555, which has guaranteed operation
down to 0.9 volts, better than any CMOS alternatives, and just 75 pA of
standby current at |.5V. Moreover, it has the same pin-out as the original 555.
The ZSCT 1555 is available from Digi-Key for $3.09 each at the time of this
writing.

15y :
12 sec o 42 min
Timer Timer
150k {m s s 470k Lnk g 4
7 3l"fﬁfﬂ A c\ v
=01 | | 6lserisse _I‘IJ BpsCT1SsY 150FEET0 ——
y @ | a0 4G
'| ] | ) N222A
—Lr_|| H ,—E
I [ | o 1] MOTOR
i J— L l Q
t=163RC J—“ = 'l" == = -L Zh S

For this design, I'd go with a pair of ZSCT 555 timers arranged in a ring
counter configuration.When a pulse is applied to the trigger input (pin 2) of
the first timer, its output goes high. Unlike the original 555, which can drive
your motor directly from its output, the ZSCT1555's source current is a pal-
try 100 uA, far too low to operate the motor directly. Instead, the source cur-
rent is used to turn on QI, which pulls in the reed relay and starts the motor.
After one second, the output goes low, Q| turns off, the motor stops, and the
four-minute timer is started. When this timer times out, it feeds a pulse back
to the one-second timer, and the cycle starts all over again, and will continue
'til the twelfth of never or the battery goes dead, whichever happens first —
unless you put a stop to it by pressing the "Reset" button. (The button has to
be pressed during the four-minute cycle and held down for longer than one
second.) Because of the low voltage, the relay isn't an off-the-shelf device.
Instead, you make it yourself by winding 150 feet of #40 AWG magnet wire
on a 1/2" long by 1/4" diameter coil form, and sliding the coil over a reed
switch (Hamlin MDSR-7 10-20, or equivalent).

Sink Or Source

- What is the significance between a current source and a current sink?
Why would | want to use one rather than the other, especially in
regard to their use with photosensors in an industrial environment?
Bill Tipton WATAL/CET
via Internet

MoTron's TC-1 Talking Controller

TALKING Mot T4 Tk Cotoler
CO NTRO LLE R &Emk@-ﬂzm%:{ml;s

back to you in messages you record.

® Remote Server Reset
@ Monitor Alarm Outputs
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@ Control Remote Radio Links
TC-1 Talking Conrrollen EIEIGRM Elscinonics ® Pan/Tilt C - .
® Low Cost Customization
to meet your specific needs

Prices from $299. See our web page
for full details and pricing, or call:

1-800-338-9058

TMMoFom

ELECTRONICS

www.motron.com

Factory Direct

IREGORDER

I "BUILT LIKE A BATTLESHIP"

« Heavy duty commercial recorder - LA AH {8
NOT improvised from consumer models|

ProfeSsional

* e Dimensions: 11.5x 7.0x 2.75"

COD' OK. Sorry, no credil cards. Free catalog USA only; other countries $5. Price Includes LIPS to 48 States on Pre-Paid Orders

Villiﬂs qutems Iternational 100 Nortn Hil Drive #42, Brisbane, CA 94005
Phone (415) 467-1220 » Fax: (415) 467-1221 » Web: m.vikinsin!.com
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A source is an emitter of electrons and a sink is a collector of elec-
~ _trons, or a receptacle. To understand the concept, look no further than
your kitchen.The kitchen faucet is a supplier of water, and therefore is a

source. The sink is, well ... a sink, a place where the water goes. Faucets cannot

accept water and sinks can't emit water — unless the garbage disposal goes
crazy, but that's another story for another time.

As a rule,a current source comes from the high side (positive) of the cir-
cuit, and a current sink is on the low side (negative) — usually ground.The
amount of current either can handle is determined by circuit design and the
properties of the chips involved. Take the example of the ZSCT 555 timer
above, and compare it to the LM555 specifications.

ZSCT1555

ABSOLUTE MAXIMUM RATINGS

Supply Voltage v Power Dissipation (Tams=25°C)

Input Voltages v DiL8 625mW

(Cont, Reset, Thres, Trig) 508 626mW

Output Current 100mA Recommended Operating Conditions

Operating Temperature -20 1o 100°C Supply Voltage  0.9V(min) 6Vimax)

Storage Temperature -55 to 150°C Input Voltages 6V(max)
(Cont, Reset, Thres, Trig)

QOutput Current  Sink 100mA(max}
Source  150pAlmax)

8 Output can sourca or sink 200 mA

and the output crcuit can source or sink up 0 200 mA or

One can source a full 200 mA, while the other is hard pressed to source
00015 mA — yet both are capable of sinking 100 mA.You'll find this kind of
variation between sink and source often, and you need to pay attention to it
when working with new designs, as | had to in the "Shake It Baby" circuit
above.

As to which is best for use with photosensors, it depends on how the

sensor fits with the rest of the circuit. Do you want to reference your sensor
to ground? Then you want a good current sink. Floating ground applications,
where the sensor is tied to Vcc or its equivalent, a stable current source is in
order. For differential inputs, the two sources should be matched and tracking.

A Magnet Makes The Motor Go

r | have an old cassette tape deck, a Pioneer CT-4141 made some 30
- years ago, that keeps activating the auto shut off (end of tape). This hap-
pens in all functions, including play, rewind, and fast forward. | originally
assumed that a circuit monitors the motor drive current and activates the trip
solenoid when the stall current is too high. However, removing the drive belt
made no difference. From this, | presume the problem is not caused by binding
or excessive friction in the drive mechanism, but some other sensor device. |
have no schematic, so | am not sure how the trip circuit works. Can you help?
Ed Schmidt
via Internet

This cassette deck uses a rotating magnet and reed switch to sense
when the take-up spindle is rotating.

This is the sensor mechanism.As the magnet rotates, S| alternately opens
and closes in step with the magnetic field. There are many forms the circuit
can take to monitor the switch's closures. The circuit shown in the drawing
below is typical, but not the only solution.

$1

A ———
R1 R2 dF
10k 100K B
RLY1 MOTOR
c1 - CONTROL
tue 47k p @ —
'—“_’[ J k. nen
(=1 I C3
S st a & I
l 1000UF -

Let's assume the switch starts out closed, in which case, Q| is turned off
and C2 charges through R2.As the magnet rotates, S| will open and start
charging CI, which now turns on and discharges C2. Another 90 degree-twist
again closes S|, turning off Q1, and C2 starts to recharge. If the magnet quits
rotating, Q| quits switching and C2 is allowed to charge unhampered.When

SUPPORTS
DEVICES TO

EPROM+

A device programming system
for design, repair and field service

@ EXCEPTIONAL POWER FOR THE PRO
@ EASY-TO-USE FOR THE NOVICE

Here's what you get: A rugged portable programming unit including the power pack and printer port
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which is specifically designed 10 run under DOS, Windows 3 1. 95 and 98 on any speed machine  The software has
features which let you READ, PROGRAM, COPY and COMPARE plus much more You have full access to your
system's disk including LOADING and SAVING chip data plus automatic processing of INTEL HEX, MOTOROLA
S-RECORD and BINARY files. For detmled 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: inciuding FIRST GENERATION EPROMS (2708, TMS2716%. 25XX etc )
SECOND GENERATION EPROMS (2716.27C080)(8 MEG), 40 and 42 PIN EPROMS* (27C 1024-27C 160)(16 MEG)
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8 PIN SERIAL EEPROMS® (24 25 85 93 95 80011A) PLUS ER1400/MS8657*

MICROS® (874X 875X 87C5X 87C75X 89C) ATMEL MICROS*(895 90SHAVR)

PIC MICROS® 8, 18, 28 40 PIN (12CXXX.16C5X 6X.7X.8X PLUS FLASH & 17C)

MOTOROLA MICROS® (68705P3/U3/R3, 68HCTOSCE/CHI2PS, 68HCTI 1E9D3)

[0 Includes step-by-step tutorial plus explanation of EPROM lundamentals

*REQUIRES SNAP-IN ADAPTER (ORDER FACTORY DIRECT OR BUILD YOURSELF) VISA ® MASTERCARD ¢ AMEX
ANDROMEDA RESEARCH, PO. BOX 222, MILFORD, OHIO 45150
(513) 831-9708 FAX (513) 831-7562
email - arlabs@worldnet.att.net

BIPOLAR PROMS" (745/825), SERIAL FPGA CONFIGURATORS (17CXXX)
[ 1 YEAR WARRANTY - 30 DAY MONEY BACK GUARANTEE SR SHIPFING = $L00 COD.
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the voltage across C2 exceeds about 1/2 +V, Q2 turns on and pulls in relay
RLI.This causes the relay to latch in place and remove the power to the
motor controller. Like | said, the actual circuitry may vary, but it's the making
and breaking of S| that determines whether the spindle is rotating or not
(end of tape).

MAILBAG

Dear TJ:

| tried to build the "Sensitive AC Voltmeter" in the Dec. 2000, issue but
was having little luck getting it to work until you pointed out that the 100 uF
cap is drawn wrong in the diagram.As | suspected, it should connect to the
junction of the three nearby resistors.While that got the meter working, | was
less than impressed with the meter’s performance. Basically, it wasn't linear.

| had no explanation as to why the scales weren't linear. Maybe some
stray AC was affecting the instrument. Not one to give up, | hacked away at
the design to improve its performance, and would like to share my findings
with your readers. How | got to this final design was by using a breadboard,
oscilloscope,a DMM, and lots of trial and error.

v
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Diodes - TN344 5 places

LED low power, 2ma ) 0 90: b
IC-TLOB2 T Al
210y - 122"
3-10v - 12"
o 4 - 50v - 61k"
i b (meter = 1k ohms)

190y F
I Accuracy > 3v poor due to clipping.

== |lse scope probe at ¥10 setting for higher voltages.
Accuracy otherwise better than + 5% full scale, 20 - 200 kHz.

The TLO82 clips inputs over three volts which destroys accuracy. |
spent a lot of time trying to make it work at five volts without success
before | figured this out.To solve the problem, | added a five-volt scale to
the meter face for the top range with press-on letters. | suppose | could
have added a voltage divider for a 10-volt range, but that would have
required a more complicated range switch.

| never did get much success trying to use a single supply.
Fortunately, the TLO82 uses very little current, (about 5 mA) so battery
power worked well. | think good results could be obtained using a 741,
but | suspect it would not have as high an input impedance or as low a
battery drain. | also noticed that higher voltages allow higher input with-
out clipping. A plug in supply of £15V would raise the high-range accura-
cy some.

The | uF cap is needed across the meter to damp out oscillations
that also affect accuracy a lot. | figured this out pretty quick after allow-
ing for the clipping. The original diagram showed a diode in parallel with
the meter. My meter is Ik ohms, and needs one volt for full scale, so |
eliminated the diode. | put an extra |k resistor in the meter circuit
because the datasheet for the IC suggested that it wanted |0k output
impedance for frequency accuracy, and 2k was twice as good as the Ik of
the meter. Not very scientific, but it worked.

The values of the feedback resistors are very critical to accuracy. |
gave up and used trimmers. The original diagram suggested a 2,000 uF
cap in the feedback circuit. It took an annoyingly long time to charge
when | changed ranges, and | found that using 100 uF had no adverse
affect that | could tell.

lused a 5 1/4" x 2 1/8" x 2 7/8" aluminum box. | trimmed about /4"
off the "U" clamp that secures the meter. | attached the circuit board to
the back of the meter clamp.This leaves plenty of room for the batteries.
| secured them to the bottom section of the box with a "U" shaped
piece of aluminum.

As best as | can tell, my meter project is accurate to better than
+5% of full scale, which is as good as the meter. Thanks for starting me
on this project. | had fun and learned a lot.

Alan May
Houston
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«CMOS/TTL input

-(.nmp‘tr.t size: 38.1 x 13.7mm

*On-board data recovery. CMOS

*No adjustable components eLow current. 2.4mA typical

oLow Current. 4mA typical. *2kHz data rate. CMOS/TTL output

4| 8MHz or 433.92MHz OOK  =5Vdc operation

oSimple to integrate -simply *0n 418MHz or 433.92MHz (4xx)
add antenna, data and power oNo adjustable components

sRange up 1o 250ft ePatented Laser Trimmed component

*Wide supply range, 2-14Vdc #High stability

*SAW conirolled - stability *Sensitivity: -105dBm

*Also available in DIL package  =Available also in 0.8mA version

AM-RTS ...ccvvvvieeee. S12.10  AM-HRR34xx ............

"RS232 TRANSCEIVER MODULES

eUpio 19, T(Hl bps half dupk".

*3 wire RS232 interface

eRange up to 500ft

Bl® » Transparent data packetizing

*Supports 8 or 9 bit protocols

B = Self test function

eReser Switch & Staus LED's

* /4 wave wire antenna on board

*Available in a Simplex Tx/Rx
pur IR'I'wm'l"{ -\\t K'I comRx)

$10.95 BIM-dxx-F .....ccvee $87.36

F‘[ 4,800 to 38,400 bps half duplex
& o3-wire RS232 nterface
spuController with user EEPROM

T x 68 x 1500

sReset switch and status LED's
7 5-15V dc via DBY connector, 20mA

Transceiver.........
Transmutter.........
BIM-4xx-RS232 ... $139.30 Receiver.............. RTCOMRX4XXummrerernr. $105,52
| =T
Tel: (416)236-3858
m ABACOM W‘L Fax: (416)236-8866
e P aTain www.abacom-tech.com
| Sechnorooies IEEBCHREE e userve.com
e L

i

Nuts & Volts Magazine/Jone 2001 19



vasiercara,amex, Att@NtIiON: TECHIESTUDS o sioczaorr

and Discover

To Order Call 1-800-227-3971 WWW.Shrevesystems.com

A MONITOR FOR ANY BUDGET!

14” Voxon VGA NEW 15” 624x870

ONLY....$69 Raster Full Page
» Display

15" Voxon VGA NEW Refurbished Macs

ONLY....$89 Only

16" Rasterops fixed 8
X 624

o VGA erort ONLY....$49
ONLY...$49  (Call us at 1-800-227-3971!

ONLY....$79
Be sure to check us out on the web at http://www.shrevesystems.com for the best prices on Vintage Mac gear!
Peltier Junction BLOWOUT! Paper Shredders ~ 20/30 GB Firewire HD
° . ' g :
Peltier Junction 0"_ Sf.':-’f- _, Great for all of g
with heat 53‘,?{‘(;&“1’5‘?1%'«' 5V &12v e _#d,,,-f your audio / Fife

Y g s> video needs!

S e

: Less .rh an $ 5 Ea c h Protect your Privacy!

ordfor$19 ONLY $5 As Low As $149

LOGIC BOARD BLOWOUT! FLOPPY DRIVE BLOWOUT! (LR e I
= STARTING AT EUSTARTING AT 51, village
$§19! ©.$19! Gold) mainiome

I S UNO EXCHANGE
PM 6100 .......... ONLY $49 7200 .........ONLY $29 PART # ' REQUIRED 0 N LY - 1
PM 7100/66 ............ ONLY $99 661-0474 1.44 SuperDrives

PAS16 Audio Global Village
Spectrum
For le‘:lc LC Family16 BI'OI'IZE ﬁ

% Apple Color
Composite Display
Great for
Surveillance

| External Modem
Refurbished Bit Sound Editing 2400 Bps/9600 Fax

ONLY $60 s ONLY $1
ONLY $5 s o i

q Floppy Drive Let your palm pilot 4MB72Pin 2For $5

BLOWOUT! lead the life of luxury!

Miscellaneous
25 Mac Formatted 3.5 $
Apple 8 bit Video Card $19
Diskettes ON LY 5 LaserWriter IINT $149
Apple ADB Keyboard $19
CMS Tower SCSI Case Apple 11 256K LasSuper fuive: ;:g
Holds 4 5.25 SCSI full ht. drives $3 Memory Quicktake 100 Camera $99
i‘i‘] $79 Expansion Kit Be:‘no;unq 90 zﬁax Efr :13
i 44MB SyQue 1

LC Eg%@g\,ﬁggply HM51256P-10 ONLY $1 88MB SyQuest Ext $19

Shreve Systems

$25 minimum
1200 Marshall st

Prices reflect a 2% cash discount and are subject to change without notice. Retums

order Shreveport, La 71101 are subject to a 15% restocking fee. Not responsible for typographical errors.

20 Jume 2001/Nuts & Volts Magazine Circle #118 on the Reader Service Card.



RESPONSE

TEAMS USE
FRS RADIOS

The Family Radio Service (FRS) with FCC-authorized 14
UHF channels of operation is now four years old. FRS
walkie-talkie-type radios continue to be hot retail sellers
among electronic giants like Motorola, Cobra, Midland,

and RadioShack.

“We find the Family Radio Service market a
stable sales opportunity throughout the year,”
comments Jim Bazat, President and Chief
Executive Officer of Cobra Electronics.

“Unlike some electronics that sell at big num-
bers during specific seasons, FRS radios are
always in demand,” adds Bazat, speaking about
Cobra's recent acquisition of marine electronic
manufacturer Lowrance Electronics.

“With marine electronics, the marine busi-
ness is quite seasonal and there are some flat
periods when our huge manufacturing facility
could run at full speed,” says Darrell Lowrance,
co-founder, President, and Chief Executive Officer
of the Tulsa, OK company.

“This acquisition secures a leading position
for Cobra in the marine and recreational GPS and
sonar business, and we are excited to see all of
the possibilities of Family Radio Service commu-
nications,” adds Lowrance.

Last year, marine electronics global position-
ing system manufacturer Garmin announced it
was considering some. sort of short-range posi-
tioning system using Garmin GPS receiver mod-
ules built into an FRS transceiver. There were
some issues about the transfer of data over FRS
frequencies, and dealing with the FCC may some-
times be an exasperating experience.

FRS equipment operates on 14 “splinter
channel” simplex UHF frequencies, interstitial to
present duplex GMRS channels. FRS transceivers

i
|
1
1
|
|
|
|

by Gordon West

Two happy C_ERT (Citizen Emergency Response

shall not exceed half-watt
effective radiated power out-
put, nor may they transmit
with a deviation greater
than 2.5 kHz with an audio frequency response
of 3.125 kHz.

FRS Channels 1 through 7 fall in between
GMRS (General Mobile Radio Service) repeater
output frequencies, and GMRS simplex talk-
around channels. FRS Channels 8 through 14
are interstitial to GMRS repeater input frequen-
cies. And although there was some initial GMRS
user group concemns that the little FRS radios
might interfere with FCC-licensed GMRS
repeater input frequencies, the little half-watt
FRS equipment doesn’t seem to be a problem
throughout the United States.

FRS operation on any one of the 14 chan-
nels using FRS equipment is license-free. But to
operate on the more powerful GMRS equipment
on GMRS channels does require an FCC
license.

“The GMRS is a radio service intended pri-
marily for use by people communicating with
their family and friends during recreational
activities, such as fishing, camping, and boat-
ing,” explains Ken Collier, sales manager for
Pryme Radio Products, a company well-known
for commercial and GMRS heavy-duty radios at
lightweight commercial radio pricing. In their
GMRS radios, they give easy steps on filing for

Team) members operate over longer distances using
more powerful GMRS equipment.

FRS ;‘Block Captain” who also
operates GMRS.
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No Assembly Required
S/H included lower 48 states only

Go to www.surplusvalues.com for more information and design suggestions.
For orders call Marge at General Science and Engineering 716-342-4700 Visa & Master Card

PHONE: 419-227-6573
FAX: 419-227-1313

Lima, OH 45802

Address Dept. NV

Circle #112 on the Reader Service Card.

FAIR RADIO SALES

WEBSITE: fairradio.com

E-MAIL: fairradio@fairradio.com

1016 E. Eureka - Box 1105

VISA, MASTERCARD, DISCOVER

Sola CVS 2000 Watt Constanl Voitage

Transformer provides a very well regu- E
lated sinusoidal waveform that is iso- =3
lated from and distur t 8
In the input voltage. Also provides

isolation and step-up/step-d to X

aliow for d i it

P F g
Input 95-130175-235/190-260/380-520

~ 60Hz. Output 120/240VAC 60Hz
2000 VA. 17 Bx11.4x9.6, 115 Ibs sh. Unused, 5250 ea, 2/5450

WHEATSTONE BRIDGE

ZM-4 Wheatstone Bridge used
to measure DC resistance.
Resistance measurement
range 1 ohm to 1,011 M ohms

- uawdinb3 i1s8]

+-0.15%; As a resistance sub-
stitution box it is adj ble in
1 ohm steps from 0-10110
ohms. The current limit of the
resistors is 16-500ma depend-
ing on setting. Gah eter indicates bal in test
circuit. Requires three “D"” batteries. Also 22.5 to 200
VDC for more accurate readings above 1000 ohms.

saqny

5.8x7.3x8.8, 12 Ibs sh. Used Reparable, $34.50
Used Checked, $49.50; Manual repro, $12.00

Allow money for shipping on merchandise.
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Chan. Frequency Mode CTCSS

CALL 462.675* MHz  Repeater 141.3

1 462.5625 MHz  Talk Around FRS 1

2 462.5875 MHz  Talk Around FRS 2

3 4626125 MHz  Talk Around FRS 3

4 462.6375 MHz  Talk Around FRS 4

5 462.6625 MHz  Talk Around FRS 5

6 462.6875 MHz Talk Around FRS 6

7 4627125 MHz  Talk Around FRS 7

8 462.550 MHz Talk Around

9 462.550 MHz Repeater

10 462.575 MHz Talk Around *462.675 is the desig-
11 462.575 MHz Repeater nated emergency and
12 462.600 MHz Talk Around traveler's assistance
13 462.600 MHz Repeater channel. Many

14 462.625 MHz Talk Around repeaters are available
15 462.625 MHz Repeater nationwide for the sole
16 462.650 MHz Talk Around purpose of providing
17 462.650 MHz Repeater help to people in need.
18 462.675* MHz  Talk Around In addition, the

19 462.675* MHz  Repeater Personal Radio

20 462.700 MHz Talk Around Steering Group sug-
21 462.700 MHz Repeater gests the 141.3

22 462.725 MHz Talk Around CTCSS code for this
23 462.725 MHz Repeater use.

radio (right) in use by CERT teams.

The Pryme 99 channel GMRS/FRS UHF handheld (left) and FRS

The Pryme FRS/GMRS works on these
23 channels — 99 max!

a GMRS license through the Internet, or filing on
the new FCC Form 605. Just use your FAX
machine to call 202-418-0177 and request Form
000605.

“The Pryme Micro-Connect radios provide
four watts of power output on GMRS channels,
and with the GMRS license, you may also transmit
four watts of power on FRS Channels 1 through
7,” adds Collier. This may explain why some FRS
stations sound so much louder than others when
operating on FRS Channels 1 through 7.

“GMRS-licensed operators are indeed allowed
to communicate on FRS Channels 1 through 7

directly to FRS unlicensed operators,” adds
Collier. This little known loophole — backed up
with FCC rule interpretation — could allow the
more powerful GMRS radio to operate on any one
of the first seven FRS channels and become an
extra loud voice to anyone in the area working the
less expensive, half-watt, UHF, FRS walkie-talkies.
And why would any GMRS licensee find this to
their advantage?

Take Chuck Northcutt W7SRZ, an amateur
radio operator, GMRS licensee, and emergency
radio operator in the Seattle suburbs.

“When the 6.8 quake hit, many of our local

community watch groups all came up on their
local FRS channel to exchange information and
possible damage reports. They could do this inde-
pendent of the cellular phone system which
immediately became jammed moments after the
quake,” adds Northcutt, explaining that several
citizen groups in the Seattle area use FRS in their
community watch programs.

Throughout the United States, many cities
and communities are forming Community
Emergency Response Teams (CERT) through
support from the Federal Emergency
Management Agency (FEMA). These CERT pro-

SPRINGTIME SPECIALS FROM MOM RADIO!

Motorola UHF Data transceivers

Motorola P-10 (HLE9018) 1 watt crystal controlled UHF 450-470 MHz
transceiver (presently on 467.800, 467.850, or 467.925 MHz.) Removed

data service in good working condition. 2 freq capable. Dimensions:
3" x 2 3/8" x 5/8" Weight: 4.25 oz. Requires 7.5vdc. Direct FM. Excellent
for packet data, radio control, robotics, etc.

$39-95 ea 2for v 69_._00{:.”@»

Motorola is the d

D
SURGE SUPPRESSOR

$49.95 ea.

MAXON CTCSS Programmabie
Tone Encoders Model CA-1112C
Any tone 67 - 250.3 Hz (+/- .01 Hz)
Low distortion sine wave output with  Silicon avalanche diode

variable amplitude of 0-2V p-p. B+ 5V and MOV technology doubles
Sim. in size to Comm Spec 5532, $9.95 your protection. Uses 120V 20A outlet.

Northern Technologies

i

VISIT OUR WEBSITE @ WWW.MDMRADIO.CO.

@W:

MDM RADIO, LTD.

1629 N. 31st Ave., Melrose Park, IL 60160

708-681-0300

Email = sales@mdmradio.com

And our layout software is FREE

© Download our board layout software
@ Design your 2-sided plated-through PCB
© Select the type of boards you want
O Send us your layout over the Internet

Small orders are shi the next
o business day Pped _

Select our
MiniBoard service
and get 3 top quality
2.5" x 3.8" PCBs
for only $59
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PR-460 nnect:
8-Cha RS Radio

PR-460 ClearConnect:
23-Channel GMRS Radio

with repeater capability!

Everyone these days knows about

Family Radios, n;fht? These low power,
short distance handhelds are popping up
“everywhere from amusement parks to
shopping malls, FRS is a great way for
families to keep in touch, but there is
one terrible limitation: lack of range. FRS
range is usually less than one mile,

When you need long range personal
communications, you need to go beyond family radio. The new
SportConnect and ClearConnect GMRS (General Mobile Radio
Service) radios offer family style communications with a range of
up to 25 miles* or more!

Staying in touch with your family and friends on the go has
never been easier. The new SportConnect and ClearConnect
portable two-way radios by PREMIER Communications usher in a
new era in personal communications. These powerful two-way
radios use frequencies within GMRS to pro\nde unparalleled com-
munications range. The ClearConnect and SportConnect make
_ ﬁreat travelling companions for outdoor activities, whether you are

iking, camping, skiing, or playing sports, because both radios fea-
ture one-touch access to the 462.675 MHz emergency and
motorist assistance channel. Havmg a GMRS radio means that
‘help is not far away. Whether you're hiking in the backwoods, or
sending your children outside to play, staying in touch can also

meanstayirg Radio, wlndnslmtedtoafraﬂonofanﬁlem

Pryme technician programming a new handheld
with the portable programmer.

grams are aimed specifically to
train citizens and their neighbors to
become self-sufficient in the event
of a catastrophic disaster. Just like
in the Seattle earthquake, emer-
gency service personnel may not
be available to help everyone out
immediately, and CERT-trained citi-
zens can make a difference by
using their training to save lives and
protect their property.

The FEMA CERT training pro-
gram is divided into seven sessions
covering the following topics:

Topic 1: Disaster Preparedness

Topic 2: Disaster Fire Suppression

Topic 3: Disaster Medical
Operations — Part 1

Topic 4: Disaster Medical
Operations — Part 2

Topic 5: Light Search and Rescue
Operations

Topic 6: Disaster Psychology and
Team Organization

Topic 7: Course Review and
Disaster Simulation

“The goal of the training con-
tinues to be preparing people to
help people,” comments FEMA.
“CERT teams can assist with saving
lives and protecting property in the
event of a major disaster,” adds
FEMA. Each city may use the
FEMA handbook — 100 pages
long, #SM-137 — as their guideline
for setting up a CERT training class.

CERT classes are offered by
local city fire departments, police
departments, or a city disaster pre-
paredness agency. In Southern
California, free CERT classes are
offered by the City of Costa Mesa
fire prevention specialist Ms. Teri
Durnall, ham radio call sign
KF6VDC. She is first to point out
that Family Radio Service and ham
radio communications play an
important part in keeping city
CERT-trained members in immedi-
ate radio contact during a major

earthquake, fire, or flood.

“The City of Costa Mesa CERT program
became so popular that local ham operators saw
a need for developing block communicators and
school communicators who might use another
radio system to transmit and receive localized
radio reports,” adds Durnall, describing the once-
a-week radio net on FRS Channel 4 conducted by
ham operators who possess their own GMRS
license and operate higher powered equipment
with elevated antennas to increase the range of
their weekly net news and information service.

“When the hams come on with their powerful
weekly net messages, everyone in our city with a
tiny FRS radio hears them loud and clear,” adds
Durnall. But hearing the half-watt FRS signal by
the City's volunteer ham radio net coordinator
gets mighty tough, especially when repeater out-
puts are on the air that straddle the interstitial half-
watt FRS 2.5 kHz incoming signal. Here is where
CERT-trained block communicators play an
important role in taking reports from FRS within
a block or two of their station, and then going to
their GMRS license and higher power to relay
those reports back to net control.

A very special FRS and GMRS operator for
the City of Costa Mesa's CERT group, which we
will call 44 Diane, makes this communication pos-
sible with Diane and her husband having one of
the largest FRS teams in the country. Once a
week on FRS Channel 4, they take check-ins from
within their neighborhood, and then relay them to
net control with their more powerful GMRS radio
equipment. Recent sonic booms from the Space
Shuttle and some minor earthquakes in Southern
California has had “44 Diane” and her husband
immediately on the air, taking incoming radio
reports from their neighborhood up to three or
four blocks away.

“On a line-of-sight basis, our net control can
hear half-watt FRS sets several miles away,” com-
ments Julian Frost N3JF, one of the CERT train-
ers for the City of Costa Mesa. “But if the FRS
operator is inside the house, with a big tree in
between their house and our net control station
only five blocks away, we can barely hear a thing,”
adds Frost, pointing out that the UHF half-watt
signals are quickly attenuated by buildings and
vegetation. This calls for “44 Diane” to faithfully
relay the outgoing traffic.

Since FRS and GMRS radio compatibility is
limited only to FRS Channels 1 through 7, the
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FREQUENCY CHART FRS

CH  Freq.(MHz) CH  Freq. (MHz)
1 462.5625 6 462.6875

2 462.5875 7 462.7125

3 462.6125 8 467.5625

4 462.6375 9 467.5875

ki) 462.6625 10 467.6125
CH  Freq. (MHz)

11 467.6375 FRS

12 467.6625 Channels

13 467.6875
14 467.7125

next question is whether or not there should be a
nationwide emergency channel just for CERT
communications for training, disaster preparation,
and the “real thing” disaster reports. Or should
each city within a tight geographic area adopt
their own unique channel, leaving a single chan-
nel only for bonafide emergency calls?

REACT International, a strong voice when it
comes to the volunteer monitoring of 27 MHz CB
Channel 9; GMRS Channel 6, 462.675 MHz; and
the provider of safety and emergency communi-
cations for countless public service events — all
on a volunteer basis — suggests that FRS Channel
1, 462.5626 MHz, be used as a call channel, with
privacy code (CTCSS sub-audible tone) disabled.
You can see their thoughts by going to their web
site at www.reactintl.org.

“There are thousands of these FRS units
being used in the USA,” comments REACT's Bob
Leef (949-770-9501). “As we have seen, certain
conditions will allow a much greater distance than
a couple of miles maximum, but even within that
advertised range, contact on FRS might be made,
if necessary, when there is a recognized call chan-
nel,” adds Leef. “REACT suggests that it is now
time to realize the changing face of FRS and take
advantage of the safety aspects of the product, as
well as the designed concept of convenience,”
finalizes Leef, who | know personally and can
attest to the thousands of hours he has put in for
REACT, and using his CB and ham radios to pro-
vide motorists safety communications. If ever
there is a dedicated man for highway radio safety,
Leef holds my vote!

Most recently, a web site was established to
further the FRS Channel 1 national call channel
consideration. Look up www.f-r-s.org. “We are a

Red Cross communicators also use FRS for local
communications at the scene.

grassroots effort attempting to draw attention to
F-R-S Channel 1 by designating it as a national
call channel for help and emergency assistance,”
explains the web site Channel 1 proponent.

Possibly an emergency calling channel might
have brought help faster to two injured climbers
using FRS radios to reach out to a seven-year-old
to handle their call for help. But not everyone
agrees that a single call channel on FRS is wise
for this unlicensed radio service.

“The REACT proposal to use Channel 1 for
emergencies should produce an increase in the
number of potential listeners,” comments Paul
Folmsbee, ham call sign K5PF. “In other words,
besides those using FRS for personal activities,
there hopefully would be additional individuals
who are listening simply from a desire to help oth-
ers,” adds Folmsbee.

But Paul raises the same issue that REACT
volunteers were faced with while trying to listen to
CB radio 27 MHz Channel 9, “... Are you willing to
listen to chatter, whistlers, call tones, and kids
playing on a dedicated channel ... if a national
emergency protocol is established, the public
should not be lulled into a false sense of security,”
cautions Folmsbee, to which | heartily agree. The
range of a little half-watt FRS radio is many times
not in miles that the advertising indicates, but
rather in the hundreds of yards.

“Don’t have an unrealistic expectation for
FRS as an emergency tool,” adds Folmsbee,

again a statement absolutely true. He points out
that dedicating a channel for calling/emergencies
results in a seven percent reduction in the alloca-
tion for personal communications on FRS.

He also worries about a GMRS five-watt radio
station using the seven channels designed for
half-watt, limited-range transceivers, possibly cre-
ating “alligator stations” which can talk farther
than they can hear. While he is absolutely correct,
this is indeed the way we send out our news to
local citizens of the City of Costa Mesa, and then
let the local “44 Dianes” do relays from their indi-
vidual neighborhoods back to net control.

So take it from Seattle FRS operators who
stayed on the air quite nicely after the big quake.
Exchanging block-by-block reports, FRS to relay
stations, and then onto a central net control sta-
tion works in connection with CERT preprograms
for local citizens.

Also keep in mind that many GMRS trans-
ceivers may be computer programmed to add the
seven FRS interstitial channels, and some of the
slickest programming capabilities come from a lit-
tle portable keypad programmer from Pryme
(www.pryme.com).

The Pryme UHF, 99-channel, programmable
radio is one of the hottest GMRS/FRS capable
radios on the market. The programmer is a
portable keypadder that simply plugs in and lets
you take full control of the internal microproces-
sor. NV
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Digital Multimeters

Deluxe Soldering Stations

| Elenco Model M-1740 | Elenco Model LCR-1810 | Elenco Model LCM-1950 Fluke 871l
34.% | i) *99.* |[Tomr]) *69.% 319
L] [ |
11 Functions: Cap. 0.1pF 10 204F . *334 D i
. m.llnmm . |rnwla:-:-a 1m~||'::| t?:rga : " i st
. . 10 20p 20H » Autora
+ AC/DC Voltage + Resistance 0.01() ot it
+ AC/DC Current 10 2,000M02 + Cap. 10 400:F
: m“w " L";:;Cm““ 20°c * Inductance 1o 40H
» Transistor Tesl + DC Volts 0 - 20V * Res. 1o 4.000M01
+ Meels UL-1244 + Freq. up 1o 15MHzZ * Logic Test
salaly spacs * Diode/Audible * Diode & Transistor
Continuity Test Test
Model M-2760N -~ Signl " Contiouk
$19.95 Pen Tost 4
{8 tunctions) * 3 172 Digit Display

Test Equipment

10 Function 1,3GHz Universal Counter
Elenco Model F-1300

* Frequency .05Hz - 1.3GHz 3 Ranges
L]

* Pariod - Can read 60Hz lo
60.000000 F=1/T

« Totalize - Counts to 199,999,999

* RPM - 3 to 2098994 RPM

* Duty Cycle

* Max/Min/AVG with Time

« Stop-waich sel .2 sec. o 100 hrs.

* Math Functions

= Timer - 2 sec. 1o 99 days

* Pulse Width - 0.1ms lo 66666.6ms

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

$1 95 95

This sweep lunclion generalor with counter is an instrument capable of
generaling square, triangle, and sine wavelorms, and TTL. CMOS puise over a
frequency range from 0.5Hz to 3MHz. GF-8025 - Without Counter §139.95

Elenco Handheld
Universal Counter
1MHz - 2.8GHz
Model F-2800

*09

Sensitivity:

= <1.5mV @ 100MHz
» <5mV @ 250MHz
* <5mV @ 1GHz
*<100mV @ 2.4GHz

Fealures 10 digit display, 16 segment and
RF signal strength bargraph.

Includes antenna, NiCad battery, and AC
adapler.

C-2800 Case w/ Belt Clip......cvueers $14.95

Elenco Quad Power Supply
Model XP-581

4 Fully Regulated Power Supplies in 1 Unit

4 DC Voltages: 3 fixed; +5V @ 3A, +12V @ 1A,
1 variable; 2.5 - 20V @ 2A » Fully Regulated
& Short Protected = Violtage & Current Meters =
All Metal Case

Elenco Power Supply
Model XP-603

g s5

* 0-30VDC @ 3A Output

* 3A Fused Current Prolection

* Current Limiting Short Protection
* 0.02502 Output Impedance

20MHz Sweep / Function Generator
with Frequency Counter Model 4040

= 0.2Hz to 20MHz

* AM & FM Modulation

* Burst Operation

* External Fraquency Counter
1o 30MHz

* Linear and Log Sweep

10MHz Model 4017
SMHz Model 4011
IMHz Model 4003

$325

$425

EY IVl BK PRECISION |

Elenco RF Generator
with Counter (100kHz - 150MHz)
Model SG-9500

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

Features internal AM mod. of 1kHz, RF
output 100MV - 35MHz. Audio output 1kHz @
1V AMS.

$G-9000 (analog, wio counter) $124

built-in  150MHz

Features
counter, low distortion and sine/square
waves.

frequency

S$G-9200 (wio counter) $124

Discounts
_Available

Elenco SL-5 Series

Electronically controlled, ideal for professionals, students, and
hobbyists. Available in kit form or assembled.
As Low As

529.95

Features:

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

* Heavy Steel, Non-Slip Base.

+Iron Helder Funnel -
Reversible, left or right side.

+ Steel Tray for Sponge Pad.

* Sponge Pad.

Works w/ any

iron! Turn any

soldering iron

into a able
iron.

— (

Ordering Information:

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

$29.95
$35.95

Limited Time Offer: FREE SP-1A Solder Practice Kit w/ Kit Order!
Waeller WLC-100 - Variable Power Control 5 - 40 watts $34.95
Elenco Model SL-30

é$84 95 .1p temperature changeable from 300°F (150°C)

Model SL-5-40 - Includes 40W UL iron.
(Kit SL-5K-40)

to S00°F (480°C).
\f:) * Temperature is maintained within +10°F ol its
presat temperature.
—...*g +The tip s isolated from the AC line by a 24V
ot transformer.
\ - + The tip is grounded to eliminate static charg

SL-10 - Same as SL-30 wio digital display $59.95

Weller Model WTCPT

Controlled Output Soldering Station

+ Transformer powered soldering station
complete w/macro style, low vollage,
lemperature controlled soldering iron.

* PT Series soldering lips come in a variety of
shapes and sizes in three standard temperalure
ranges: B00°F, 700°F, & BOO°F.

= 0-24V output - B0 walts.

= Special "closed loop™ method of controliing
maximum tip lemperature.

125

—» -

> ' e T
Elenco Oscilloscopes Elenco Educational Kits Electronic Science Lab _
Free Dust Cover and 2 Probes Model XK-150 Model AR-2N6K Model AM-780K | Maxitronix 500-in-1 Electronic Project Lab Model MX-909

Digital / Analog Trainer 2 Meter / 6 Maler Two IC Radio Kit Eumhing you need to build 500 exciting electronic projects:
Amateur Radio Kit * Leam the basics of electronics and pul your knowledge 1o work creating 500 ditierent
389 95 electronic experiments, special lighting effects, radio transmitter and receivers, amazing
= E ‘j-'j ; electronic sound effects, cool games and MORE!
== H 95 § 95
L . g%é . 34' H 11- * Includes built-in breadboard for easy wiring and
- =2 mmdmww._andanLCDlUmm =
Model AK-700 Model AK-870 e e it o Yo
'j T:”m“:I Radio Control Car Kit « Bulld your knowledge by exploring amplifiers,
- lephone $ 95 analog and digital circuits plus how to read
- A Neon
- A w iy Pm P 24, schematic diagrams. .
* 830-pin Breadboard $ 95 |: * 7 Functions, oo * Includes  transistors, transformers,  diodes,

§-1325 25MHz Dual Tmce ~ $325  S-1345 40MHz Delayed Swesp $569 ::EE";.S.M','- 1 5 mmr omasirat e%ﬁ:;rs Eho?w‘m?:::;,so}: .

S-1330 25MHz Delayed Sweep $439  S5-1360 60MHz Delayed Sweep $725 | ., guin-in Function Generator Model M-1DO5K Model MX-901 LEDs, and LED digit displayt

S-1340 40MHz Dual Trace $475  S-1390 100MHz Delayed Sweep $885 (sine and square wave)

Bulit-in Clock Generator DMM Kit Electronic Crystal Radio | * Fact ﬁmﬁmraled. lab-style
DIGITAL SCOPE SUPER SPECIALS Bhyrrpiiog A0 b Yok . e

DS-203 20MHz/10Ms/s Analog/Digital "5560\;:‘: -lzﬁg'ADC © 254 « Owerioad Protection ; m“ e

DS-303  40MHz/20Ms/s Analog/Digital .. i e e . $

DS-803 GOMHZ/20Ms/s Analog/Digital pshgperd 3 $15.% 1 70

Guaranteed Lowest Prices

UPS SHIPPING: 48 STATES 5%
OTHERS CALL FOR DETAILS
IL Residents add 8.25% Sales Tax

SEE US ON THE WEB

FAX

mtp.ﬁwww cs- sales com

Circle #121 on the Reader Service Card.

15 DAY MONEY BACK GUARANTEE
2 YEAR FACTORY WARRANTY
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USING SEVEN-SEGMENT

by Ray Marston

Ray Marston looks at practical seven-segment
decodery/driver ICs in this concluding part of
this special feature article.

ast month’s
% i +5V 7 xRx
opening eplsode Tﬂi (saelle:d)
of this special raolln L S +5V
eature 1 12 Tanode
explained the basic pop | B8 S R
operqtlng and usage signal | co2]¢ Ic1 ¢ Lm—l_c: P
principles of seven- R [ o I
_ e
segment alphanumer- c W [N ]
. . fai—
ic displays. B/REC, @ £
1 . MEE g
: z L 7
This month’s conclud- |- - T
ing episode deals — dapley
with practical seven- ovr7s7
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less than 6mA in the 74L548.
The 741548 can be used to drive
a seven-segment LCD display by
using the connections already
shown in last month’s Figure 11.

Note from Figure 1 that
each of these ICs has three input
‘control’ terminals, these being
designated LT (Lamp Test),
BI/RBO, and RBI. The LT terminal
drives all display outputs on
when the terminal is driven to
logic 0 with the RBO terminal
open or at logic 1.

When the BI/RBO terminal is
pulled low, all outputs are blanked;
this pin also functions as a ripple-
blanking output terminal. Figure 3
shows how to connect the ripple-
blanking terminals to give leading
zero suppression on the first three
digits of a four-digit display.

The 4511B

The most popular CMOS
4000B-series BCD-to-seven-segment
LED-driving IC is the 4511B (also
available as the 74HC4511), which
has an integral four-bit data latch,
but has no built-in ripple-blanking
facilities.

Figure 4 shows the functional
diagram and pin notations of the
device, which can use any power
source in the 5V to 15V range. The
IC is ideally suited to driving com-
mon cathode LED displays, and
uses NPN bipolar output transistor
stages that can each source up to
25mA.

The 4511B is very easy to use,
and has only three input control
terminals; of these, the not-LT (pin
3) pin is normally tied high, but
turns on all seven segments of the
display when pulled low.

The not-BL (pin 4) terminal is
also normally tied high, but blanks
(turns off) all seven segments
when pulled low.

Finally, the LE (latch enable)
terminal (pin 5) enables the IC to
give either direct or latched decod-
ing operation. When LE is low, the
IC gives direct decoding operation,
but when LE is taken high, it
freezes the display.

The 4511B can be used to
drive most popular types of
seven-segment displays. Figure 5
shows the basic connections for
driving a common-cathode LED dis-
play.

A current-limiting resistor (Rx)
must be wired in series with each
display segment and must have its
value chosen to limit the segment
current below 25mA.

Figures 6, 7, and 8 show how
to modify the above circuit to drive
LED common-anode displays, gas
discharge displays, and low-bright-
ness fluorescent displays, respec-

To 7-segment Display BCD inputs
Vee b d = " e n ]
 AAEEEEEEIEER X
Hundreds Tens Unils
I BCD-to-7-Segment Decoder/Driver T4LS4T 74LS4T 74L.847
L 4 Bl
< P 1 t-t:t f f RB1 RBO| |RB1 RBO| |RB1 RBO
> = Latch oV, ! ! ! ! i ! ! T ! ! T
[ '
N, N, N KN K o (4SD) s D)
8 C LT BL LE D A GND to 7-segment displays

Figure 4. Functional diagram and pin

Figure 3. Method of applying leading-zero suppression
notations of the 4511B seven-segment

to the first three digits of a four-digit display using

latch/decoder/LED-driver IC. 741547 I1Cs.
+5V 10 15V +5V 1o 15V 7 xRx
16 * = see text anode Tw (“Tw
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12 .
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Figure 6. Driving a common-anode st schberzds
LED display. 5/ e P LL B Eaole
]
B B

tively. Note in the cases of Figures
6 and 7 that an NPN buffer transis-
tor must be interposed between
each output drive segment and the
input segment of the display.

Figure 5. Basic way of using the 4511B to drive a
seven-segment common-cathode LED display.

In each case, Rx determines
the operating segment current of

the display, and Ry determines the
base current of the transistor.

The 4511B can also be used to
drive seven-segment liquid-crystal
displays by using an external

squarewave ‘phase’ signal and a
set of EX-OR gates in a configura-
tion similar to that of last month'’s
Figure 11. In practice, however, it
is far better to use a 4543B IC for
this particular application.

The 4543B

The most popular 4000B-series
BCD-to-seven-segment LCD-driving
IC is the 4543B (also available as
the 74HC4543), which has a built-
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Figure 8. Driving a low-brightness
fluorescent readout.

Figure 9. Functional diagram and pin
notations of the 4543B universal
seven-segment latch/decoder/driver IC.

B D

A PHASE BL GND

(a)

Figure 10. Way of using the 4543B to drive (a) common-
cathode or (b) common-anode seven-segment LED displays.

(b)

in data latch. Figure 9 shows the
IC’s functional diagram and pin
notations. The device incorporates
an EX-OR array (of the type shown
in last month’s Figure 11) in its
output driver network, which can
source or sink several milliamps of
output current. This feature
enables the IC to act as a universal
unit that can drive common-cath-
ode or common-anode LED or lig-
uid-crystal seven-segment displays
with equal ease, as shown in

Figures 10 to 13.

The 4543B has three input
control terminals, these being des-
ignated not-LATCH, PHASE, and BL
(BLANK). In normal use, the not-
LATCH terminal is biased high and
the BL terminal is tied low. The
state of the PHASE terminal
depends on the type of display
that is being driven. For driving
LCD readouts, a squarewave
(roughly 50Hz, swinging fully
between the GND and Vcc values)

V+

[18

A 8
BCD |-»{B b
Inputs —»—{C c
Ve —»—{D -y
45438 | d
0k =
LATCH r
Latch prase ™

LcD
—_— Figure 11.
'-' Way of using the
, 4543B to drive a
seven-segment
o LCD.

?BL
R

must be applied to the PHASE ter-
minal. For driving common-cathode
LED displays, PHASE must be
grounded. For driving
common-anode displays, PHASE
must be tied to logic high.

The display can be blanked at
any time by driving the BL terminal
to the logic-1 level. When the not-
LATCH terminal is in its normal

Use your PC as a scope and datalogger!

Parallel Port Scope

ADC Virtual Instruments turn your PC or laptop
into a sophisticated storage scope AND spectrum

ENVIROMON
humidity &

temperature (thermistor),
light sensors, door position, etc.

4

e

m
i

i

'

ol

=
= i
=
i

=3 =

DRDAQ -
with sensors for light, pH,

is a PC adapter

high (logic-1) state, BCD inputs are
decoded and fed directly to the
seven-segment output terminals of
the IC. When the not-LATCH termi-
nal is pulled low, the BCD input sig-
nals that are present at the
moment of transition are latched
into memory and fed (in decoded
form) to the seven-segment out-
puts until the not-LATCH pin
returns to the high state.

Figure 10 shows basic ways of
using the 4543B to drive common-
cathode and common-anode seven-
segment LED displays; the ‘R’
resistance value must limit the out-
put drive current to below 10mA
per segment. Figure 11 shows the
basic way of using the 4543B to
drive a seven-segment LCD, and
Figures 12 and 13 show it used to
drive other types of seven-segment
displays. In Figure 12, Rx sets the
segment current of the display and
Ry sets the base current of the
transistor (10mA maximum).

The 40268

The 4026B IC is a complete
decade counter with integral
decoder/driver circuitry that can

analyzer AND multimeter. Display simultaneously
on large screen! 100MS/s 8-bit or 1.2MS/s 12-bit or
333kS/s versions. Great for schools, test depts, etc.

Record for 365/24 without a PC even if power jvolts and temp. Great for
fails. Monitor 30 sensors 400 yds away. With

directly drive a seven-segment com-
mon-cathode LED display. The seg-
ment output currents are internally
lots of physics/chem exp'ts. limited to about 5mA at 10V or

= 10mA at 15V. Enabling the display

plCO can be connected directly to the
Technology Limited (_’P:_“D

outputs of the IC without the use
f external current-limiting resis-
Stocked in NY by Saelig Company: Virtual Instruments, I12C and embedded controllers, BlITlink 2-wire ae B G TR R, Test
networks, RS232/422/485, CANbus, etc. See www.saelig.com for Product of the Month!

science fairs! Supplied with

PC-based "Instr'um

cables and easy software. Remote audio Jready-to-run software and

Input to Excel! LabView/NT drivers included. alarm. Use TC-08 for most thermocouples.

Download FREE demo software. Sales only: 1-888-7SAELIG
www.saelig.com 716-425-3753 « -3835 (fax) saelig@aol.com

tors. The IC does not incorporate a
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500 Watts in a Little Box

When you’re looking for a dramatic way to boost your power at low cost,
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DISPLAY Decoded
ENABLE Outputs

you need the SG-500. Measuring less than 1 cubic foot, the 12-volt SG-500
is an intelligent, microprocessor controlled linear amplifier. It constantly
monitors your HF-SSB’s activities, power needs and antenna condition, and
instantly selects the right broadband filter. At less than $1400, you can’t find
a smarter, smaller unit that is designed to do exceptional service in any
fixed, mobile, or marine applications.

Get FREE QSL CARDS at
www.sgcworld.com

7

data latch and has no facility for
ripple blanking. Figure 14 shows
the functional diagram and pin
notations of the 4026B.

The 40268 has four input con-
trol terminals, and three auxiliary
output terminals. The input termi-
nals are designated CLK (CLOCK),
CLK INH (CLOCK INHIBIT), RESET,
and DISPLAY ENABLE IN. The IC
incorporates a Schmitt Trigger on
its CLK input line, and clock signals
do not have to be pre-shaped. The
counter is reset to zero by driving
the RESET terminal high.

The CLK INH terminal must be
grounded to allow normal count-
ing operation. When CLK INH is
high, the counters are inhibited.
The display is blanked when the
DISPLAY ENABLE IN terminal is
grounded. The DISPLAY ENABLE IN
terminal must be high for normal
operation. Thus, in normal opera-
tion, the RESET and CLK INH termi-
nals are grounded and the DIS-
PLAY ENABLE IN terminal is held
positive, as shown in Figure 15.

The three auxiliary output ter-
minals of the 4026B are designat-
ed DISPLAY ENABLE OUT, CO
(CARRY OUT), and "2’ OUT. The

DISPLAY ENABLE OUT signal is a
slightly delayed copy of the DIS-

Toll Free (800) 259-7331 » Phone (425) 746-6310 = Fax (425) 746-6384

13737 SE 26th St.. Bellevue, W A 98005 USA « sgca sgeworld.com
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They Wrote The Book

The A+ Certification Exam Guide was developed by IBM, the company which set the
standard for Personal Computing. It consists of two large volumes and a CD-ROM disk.

If your goal is to become a certified Computer Service Technician, the Guide is the
only reference you should need to successfully prepare for the certifying exam, Over 2,000 pages, itis thorough, yet
not cumbersome to use, And once you become a certified Technician, it is still useful as a reference.

The A+ Certlification Exam Guide was written by training-education specialists
with the experience necessary to guide you through the information that is key to passing the exam. Difficult
concepts are dearly explained, and topics and skills stressed on the exam are pointed out. In addition, the volumes
include helpful graphics, diagrams, tables and charts.

The CD-ROM disk, which is part of the two volume set, not only contains the entire contents of both
volumes, but also, hundreds of very useful sample test questions. There are also Self-Assessment sections at the
end of each chapter in the Guide.

This 2-volume set is also a tremendous reference work for anybody who wants
to know how PCs work or what to do when they don't work.

The A+ Certification Exam is sponsored by CompTIA.

This special price won’t last long!!!

ORDER NOW!!!

800-854-7393

WEBSITE: www.graymarkint.com
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PLAY ENABLE IN input signal. The
CO signal is a symmetrical square-
wave at one-tenth of the CLK input

frequency, and is useful in cascad-
ing 4026B counters. The 2" OUT
terminal goes low only on a count

modified version of the

40268, with the DISPLAY ENABLE
IN and DISPLAY ENABLE OUT ter-
minals eliminated and replaced by

The Pocket Prgrammer

The portable programmer that uses the printer port
instead of a internal card. Now with easy to use
Windows software that programs E(E)prom, Flash &
Dallas Ram. 25/27/28 & 29 series from 16K to 8
Megabit with a 32 pin socket. Adapters available for
MCU's 874X, 875X, Pic, Atmel, 40-Pin X16, Serial
Eprom's, PLCC, Bi-Prom’s, Eprom Emulator to 32K X 8

Only $149.95

and More....
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Isn’t it Amazing ?
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WWW.IN-KS.COM Visa/MC/Amex/Disc
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PicStics are like BASIC
Stamps® on steroids.
They have more speed,
more parallel /O, more
code and data space, and
more neat features like a
real-time clock, 12-bit
ADC, and 12-bit DAC.

WWW.Mmicras
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(407) 262-0066
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52 1] 8 s 2] _ 4] 8] vates all output segments when
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h - ' = - This device (see Figure In normal use, the RESET, CLK
Figure 17. Basic method of cascading 4033B ICs (without zero suppression). 16) can be regarded as a INH, and LT terminals are-al

grounded and the RBI terminal is
made positive, as shown in Figure
17. This configuration does not
provide blanking of unwanted lead-
ing and/or trailing zeros.

If cascaded 4033B ICs are
required to give automatic
leading-zero suppression, the basic
Figure 17 circuit must be modified
as shown in Figure 18 to provide
ripple-blanking operation. Here, the
RBI terminal of the most significant
digit (MSD) is grounded, and its
RBO terminal is connected to the
RBI terminal of the next least-signif-
icant stage.

This procedure is repeated on
all except the LSD, which does not
require zero suppression. If
trailing-zero suppression is
required, the direction of
ripple-blanking feedback must be
reversed with the RBI terminal of
the LSD grounded and its RBO ter-
minal wired to the RBI terminal of
the next least-significant stage, and
soon. NV

Check out Peter Crowcroft and
Frank Crivelli's article on Page 67.
They utilize BCD-to-seven-segment
drivers in their projects.



Our lalest hackers bonanza out does itself. Listen up, this
is what we know so far: They were onginally infended to
aclivate various dimate control (HVAC) funclions. They
allowed a hotel o optimize energy usage based on
electric utility rates as well. The terminals communicated
with a “central” PC directly through the AC power cord
using the Lon Talk system through an Echelon, PLT-20
power line transceiver. Similar in principle 1o X-10 devices
but far more advanced, This is current technology. See the
ECHELON WEB SITE, WWW.ECHELON.COM. The front paned
includes: Six momentary “softkeys” whose funclion
changes dependent on the menu items displayed on the
LCD. There are four standard cursor keys for menu
navigation and one red LED we think is a fransmission
indicator. The hardware comprises the following: The
MCU is o Matorola, MC14315 Lon Talk "NEURON"
processor. Memory compliment includes: one socketed
AMD-27C128 EPROM. 12.75V). Two 256K, (32K x B) SRAM,
One 64K SRAM, One Xicor-X28VCZ256J-70, (32K x 8] High
speed EEPROM 98.5V Byte allerable). One SED-1330F LCD
display driver from Seiko/Epson for the included
GI91CO0K, FSTN, 192 X 128 graphic display module

see whai you cando. LONTALK-1.........$6%ea. or 2 for $129

NEW! HIGH VOLTAGE, VACUUM RELAY,

Rated for 50KV @ 30Amps! KILOVAC type H-25, Abeautiful
thing lo see with if's gleaming glass enclosure. The key specs. are as follows:
SPD.T, form C conlacts, Tested 1o 60KV peok dc or 60Hz AC, Coil 500v HIPOT,
Contact res. 0.015 Ohms, Swilching time 60mS Max., Operating temp. -55 to
+125 deg. C., Weight including custom base 9 Lbs,, Coil Voltoge 26 5Vidc, Pick-
up 16Vde Max_, Drop-out, 1-10VDC, Coil resistance, 1200hms. Relay is pre
mounted on a 1/2° thick, 9°W x 12° L, G-10 bose and is enclosed in a LEXAN
profective shield on oll sides. A 40KV output lead is attached. Truly a rare find
Very limited quantity,. KILOVAC-25........$74%a.

NEW! HV REED RELAY, Rated for 5000V peak. Mognecralt P/N

WIDZVX-51 SPST contacts, 24Vdc coll, Coll res

B 1000 Ohms. Encapsulated consiruction sultable for g

PC mounting. Size: 4.5°L x 0,75°H x 0.9°W Lid. Qty.
MAGNECRAFT-1........$§2%ea.

[ ANOTHER SUPER EXPERIMENTERS SPECIAL, RAYTHEON, LON TALK TERMINAL,
Communicates over the AC Line. Using the Industry std. "LONWORKS" System.

Display has an on board Hitachi 61104A driver. The display viewing area is 78mm x 54mm, The application
software is in memory and the units power up and pass self lesi. Echelon sells o PC compatible card that plugs
right in ond allows communication with LON Talk transceivers. The unil is enclosed in o rugged ABS moulded, woll
mountable housing. Size: 6.6"W x 6.8°H x 2°T. The system is AC powered via an attached line cord. Weighs about
two pounds. This is a truly fontastic device with unlimited possibilities. We have a limited quantity. Order now and

r

(NEW! THOMPSON LINEAR BEARING, )
SUPER PILLOW BLOCK, fype
SPB-8, New inthe box. Make
your own heavy duty linear
maofion system. You supply the
guides. CLOSED TOP model Not
open as in photo, Very limited
quantity. THOMP-SPB-8...§24ea.

TECH SPEC” R/A PRISM.
New in the box. Edmund Optical P/
N 32536, A very nice, BKT prism

in @ size large enough for display
of demonsiration purposes. Angle
accuracy + 5 Arc min., Reg pic

$135¢0. Limited Quaniity PRISM 32536 $45

NEW! WATERPROOF TUBE CAMERA
mini B&W, Industrial strength, solid
machined housing. Sleek black anodized 0-
Ring sealed, BRASS,
housing Adjustabe
mount included. Specs:
3" CCD, 400 Lines
resolution, 0.05 Lux
sensifivity, AGC, Auto
Shutter. Operates on
12VDC @200maA, 4mm, 78° FOV lens, A real glass
lens. NTSC video oul. Superior consiruction. SENSITIVE
10 IR. Uttra small Size only; 125 diam. X 2" long. With
60 fi. cable. Great for general outdoor use

NEW, GM300K-N.............599
STEPPER DRIVERS, SUPERIOR ELECTRIC,
SLO-SYN Type, 3180-PT125, Urivers are
removed from equipment. USER MANUAL SUPPLIED,
They are

indexer, They
are a compact
Tx5"xd™ We
always sell out
of thesa don't
delay. Lid. gty.

(STEPDRV-3180-1....899eaq. or 2 for $189 )

( NEW! 6.8” LCD COLOR, TFT, ACTIVE MATRIX DISPLAY, A h

23sq. inch VIEWABLE AREA, Super Deal. 2.8X the VIEWING AREA of
a 4" panel and 1.5X a 5.6" WOW! We wish you could see the color saturation
and resolution of this superior LCD ;
display, it is fontastic. Excellent contrast a
ratio, high quality, full color images ore
comparable 1o a CRT. Perfect us o portable,
general purpose color monitor for standard
NTSC color or BAW video systems, Fully
compatible with all our cameras as well as
Comcorders, VCR's, DVD's efc. OEM
“component” style unit has no outer
cabinetl. Designed 1o be installed in YOUR
housing via four mounting tabs as
shown. Specs; Resolution, 1152H x 234V,
270K Pixels! Viewing angle, Top 10°, Down 307,
Size: W x Hx D (mmvin), 157.2 x 122.6 8.0, 6.2° x 483" x 1T, Weight lgm. oz I?&Ugm
100z Supplied with 30 input cable. Video input via BNC jock , 12VDC input via a standard
barrel connector. Regulated 12VDC @700mA power adapter included

BRAND NEW, FIRST QUALITY. GMTFT68.......$16%ea.

NEW, 470 LINE "DSP COLOR Micro CAM”

The HIGHEST PERFORMANCE you can get in a MICRO SIZE.
Yes 470 lines with a 60db S/N rafio to back it up! That's 16X
better than a typicol 46dB standard comera! The GM-4500,
14" CCD camera with its” DSP lechnology provides high
speed white balance with no color rolling. Auto shutter
speed of 1/60 to 1/120,000 second. Truly state of the art
Sleek cast aluminum housing protects the 18mm  x 26mm pc
board inside. Removable mig. bracke! & a 187 cable with
BNC video and DC pwr. jack for, no sweat hook up. requires
only 12VDC@ 65mA, Optional mirror function available. Why
fool around with an open P.C. board? This camera has it all
*1/4" CCDe 470 Linese1 Lux*AGCeAulo ShuttersPwr. 12V @65mA=270k pixelseSid. 3.7
mm, 687 FOV lenssFocus:10mm fo infinity » 3<ounce! » Size (mm). 33W x 29H x 300
GM-4500-5TD, SPECIAL...§99ea.

STEPPER DRIVEN LINEAR SLIDE is STURDY and COMPACT. Techno-
Isel based, heavy duty 1.5" wide, aluminum and steel,
dual roil. Drive is via a loothed bell, powered
by o SLO-SYN MO6I-LF-504, .25V @3.8A
stepper motor with 200 steps per rev ond 60
oz in hold. The slides incorporates superior | Squality, recirculating ball bearings
Size of slider is 3" x 3" x /2" thick with mounting plate. Limited quantity. Unit is
mounted on a 1/4° thick, black anodized alum. plate. All have been carelully removed
for precision optical equipment. Travel. 1157, Rail Length: 167, Weight: 7ibs., Overall Size
161 x AW X 6.5°H  Very Lid. Oty ISELMTR-SHORT.......... $14%¢a. )

([ NEW! RADISYS CompactPCl, MOBILE PENTIUM II, 233MHz,
Industrial Computer includes,

64 Megs. of 55 DIM Memory!
Fot those of you knoweldgeabla in the cPCI
world and using a Compaoct PCl chassis this
is o golden opportunity, We were lortunale fo
obiain these unused units. Each board is
capable of driving seven cPCl expansion
slots. Front panel VO and indicators include
Two USB ports, Keyboord port, mouse port &
SVGA port. Panel ports are standard PC style
connectors. Six LED's show systemn status,
| Front panel rese! switch. A RadiSys, PMC
SVGA Il 2 Meg. mezzanine card provides
video up 1o 1280 x 1024 x 256. Floppy header
i for debug. Dual 16550C RS-232 ports, one

IEEE-1284 bidirectional parallel port, primary
HOE interface and a 10/100Mbs Ethernet LAN
all via the 15 backplane connector, Intel

‘ 4438X / PIX4E chipsel. Digital 21150 PCI-PC!
bndge Size only 0.8" Wide. Requires one 6U system slol
Fourty page hardware spec. included. Don'l miss this one. Units
are removed from NEW equipment. Lid. Qty. Regulor price > $1650

RADISYS-PII....$399

WOW! HIGH VOMGJE POWER SUPPLIES

Above pholo Glossrmm EH sernes, EH{)'ZNS{}-DXSS “ZKVDC@50mA power supply. Volloge
and current limit are odjustable via the front panel mulli turn controls with counting dials
Vollage and current is displayed on two front panel meters. Standard rock mount package,
3 /2" high. 120VAC operation. Excellent condition. GLASS-02NS0.................. $349

Mot shown, Glassman, ER series, ERO4ONOS, -40KVDC@SmA power supply. Blank front
panel model for remate confrol applications, Vollage and current limit are adjustable via
the rear panel connecior by application of o control voltoge. (0- 10VDC) Voliage and current
Is read back as o propartional signal of the rear panel as well. Standard rack mount
package, 3 1/2° high. 120VAC operation. With HV output cable and manual

BRAND NEW, GLASS-040N05. .$1295

350MHz, TEKTRONIX 2467, MICRO CHANNEL PLATE CRT!
4 Channels, 500ps per div. in normal room light.

[y _ .‘. ‘.__ e 1 Displays intermitient variations as they happen

Caoptures the slowest one shot events with 4ns

§ per division a 100 fold increase in the visual
wrifing rate over conventional CRT Features: 1 ns
4§ rise time, 500ps/Div time base, 2m\V/Div. vertical
¥ sensitivity of 350MHz, 20ps time interval
resolution, 1Mohm / 50-ohm input, 500Mhz
Irigger bandwidth, four channels. On-screen waveform cursors provide verfical &
horizontal scale factors, trigger level, voltage. fime, freq., phase, rofio values and
mode indication. Complete with 2 probes, pouch, and manual. EX. cond. 90 day
warranty. New..$12K Now TEK246? ... $2995.

NEW! 0.00035 Lux, Black & White, NIGHT VISION CAMERA!
Near "Starlight” PERFORMANCE and 600 Lines Resolution.
State of the Art Video, Our GMV-6K, Takes the Prize.

For coverl, military & scientific applications, this is it
Unbelievable 0.00035Lux @ 1.2 performance is
enhanced through low speed electronic shultering,
digital frame integration and advanced DSP. Did
we mention 600 Line resolution? Auto sensifivily
mode stants os it becomes dark. 24 hour
surveillonce is possible with the optional 1.2 aulo T
iris lens shown below. Seven Gain/Shutter modes are
user seleciable. Normal, X4, X8 X6, X24, X32, X64
These provide frame roles of 60, 15,8, 4, 3, 2 ond | per
second. Auto/off BLC, S/N >52dB, Mirror on/off, Gain an/off, auto
electronic shutter 1/60 to 1/120,000 sec., Alum. housing, dual 1/4x20
mig. Specs: 1/2° CCD, 7680H) X 494Vi, with 380K pixels, 470 Lines, 12VDC £ WW@200mA,
S5td. video out on BNC Size: 5imm x Simm x115mm long. Requloled power adopler
included. All functions can be externally controlled. Use sid. c-mount lens not included

|GMV-6K...$44%ea. Superior, auvto iris lens, 12mm, 11.2..$19%ea

ORDERS. 800.810.4070

Tech 603.668.249

e

SPECIAL, PRICE BUSTER, PANASONIC,
M-A100-PJ, COLOR, CCD CAMERA,
ALL ACCESSORIES SUPPLIED!

Originally
destined as
the video
camera, in a
major brand
conferencing
system. Now
available for o
fraction of its'
original price
Great looking A~ »
styling. Comera has o very stoble. manually adjustable
pan and lilit base. Front panel LED power indicator.
Excellent video performance packaged in a sturdy 2.9°W
% 2.9°H x 4.8°L, 1 oz. package. Simply connect caomera
fo any “Video Input.” with the RCA cable supplied
Camera has 5.6mm lens with fixed focus from 18° 1o
infnity. No adjustment required! Power is 12VDC from
power adapter also included. 1/3° CCD, 330Lines
resolution 37% better than standord VHS! Auto white
balance. Externally adjustoble sensitivity. Perfect for any
general purpose video opplication. Brand new, in
original sealed boxes. Don't miss out

NEW COLOR CAMERA,
! 100PJ-CCD.......$5%a. 3 for $149 |

s

4
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MASSIVE and PRECISE, IKO LINEAR SLIDE )
with Roller Bearing, Screw Drive.

The 11 pound, black anodized base of this superb
unitis 13.75°L x 6"W x 2.4°H, The
interesting thing is thot it
machined from a solid
Aluminum block which must
have weighed in of close to
20Ibs. before being hollowed
oul for the precision IKO
recirculating ball shide with
hardened steel roil, The
carriage is motivated up fo 117 by
an 8mm diom., 10TP, leod screw driveToupled fo a roller bearing nut on
the solid 1” thick alum, carioge. Oh and the lead screw is supporied of
each end by a ball bearing On one end of the lead screw is a 15mm
diam. toothed belt drive pulley and a 6™ matching belt. Opfical end of
fravel sensors on both end complele the package. A slepper molor
mounied off the slide drives Ihe bell. We give you the stepper loo! This is a
rare find. It was destined to be part of o water handling machine but now
ir's yours. Lid.qty. WAFERSLIDE-1............. $89,

eq.
LINEAR SLIDE, for compact motion. Very high quality,
Tecfmo-ke! series one, German made.
This is the slide you have been
looking for! Overall length: 19.5°
with an effective fravel of 18
Very sturdy, based on a heavy duty
1.5" wide, extruded aluminum ond 1/2 diom
steel, dual rail. The slide corrioge incorporates superior
quality, recirculating ball bearings. Size of carriage is 3° x 3" with a solid 1/
2" thick aluminum mounling plate. The rails have been carefully removed
from precision optical equipment. The slider carnioges ore all brand new &
unused. Each rail includes one shide cormage. A few exiras ore available

ISEL-19.......899ea. EXCAR-1, addtl. carriage only,......$6%ea.

LCD, 128Xé4, GRAPHIC DISPLAYS from Varifronix
Type MGLSIZBAAT-G-HT-HV, 128 x 64 pixel
madule. Standard Toshiba 16963 driver with 8 bit
parallel interface. Module size: 78mmW x
70mmH x 10mmD, Viewing area; 6ZmmwW x
Admm H. Dot size: 0.3%mm x 0.55mm, Dot pitch
0. 44mm x 0.60mm. with dota. An excellent
display. Removed from new equipment. Lid. Oty

(NEW & IMPROVED, 0.003Lux, UNDERWATER B&W CAMERA, b
16X MORE SENSITIVE. Now with 12
INTERNAL, INFRA-RED LEDs! Sleek black
anodized, BRASS, housing. O-Ring sealed & WATERPROOF
down to 60leet. Adjustabe mount included. Specs: 1/3°
CCD, 400 Lines res, super 0.003 Lux sensitivity, AGC, Aufo
Shutler. 12VDC @200ma, 4mm, 78° FOV lens, A real gloss
ens. deo out, Superior construction, SENSITIVE 1o IR. Ultra small Size
only: 1.25°diom. X 2" long. With 60 k. cable, Perfect as o remole areq, pipe or ductwork
inspection camera. Excellent for general outdoor use as well. GM-300KX-12..$179

NEW and IMPROVED, COLOR (down to 60 ft.) UNDERWATER.
now with 12, Built-in WHITE LIGHT LED'S,
Sleek block anodized, BRASS, housing. O-Ring sealed &
WATERPROOF. Adjustabe mount incl. Specs: 1/4" CCD, 350
Lines res., 0.5 Lux sensitivity, AGC. Auto Shutler. 12VDC
@200mA, 4mm, 78° FOV lens, A real gloss lens, NTSC
video out. Superior construction. Ultra small Size only
1.25°diom. X 2° long. With 60 ft. cable. Perfect as a remote
area inspection camera. TWELVE, super while LED'S! GM-400K-12LED.....$22%a.

DAYLIGHT/LOW LIGHT MINI CAM & A/l LENS,
For dawn il dusk applications. Rugged alum. housing, dual
mig. sockets. 1/3° CCD, 420 lines res,, 0.1 Lux sens., AGC, 12VDC
@120mA. Take full advantage of camera sensitivity with super,
4mm, f1.4, 78° FOV Auto Iris lens included, BNC video out. 50mm
sq. X 65mmlL. With pwr. adopt. GM-510A/1...$179 or 2/$349

S&W QUAD PROCESOR, The GMW4-BQ is an unbealable value. Four camera inputs
e with loop through. Full screen image, REAL TIME

display, high resolution: 960 x480, brighiness adj, lor

each chan. Alarm fime (1-20 sec ) 4 olom inputs.
Auto Sequencing mode with odj. dwell:1-4 sec

Quoality video processing. Specs: #4 video inputs, «1 monilor out and VCR in/out, =4 olarm

inputs *Buzzer *2 Alorm Out #Dim: 239 x166 x55 mm. GM4-BQ QUAD.

ULTRA RESOLUTION & HIGH SENSITIVITY, SCIENTIFIC QUALITY
for demanding applications.Type GM-6000, offers 410K pixels, 570 Lines
resolution, < 0.1 LUX sensitivity, >45db s/N with AGC off
Access all operating paramelers, outside the camera! C
or CS mount, Adjustable shulter speed from 1/60 10 1/
100,000sec, BLC on/off, AGC on/off, gain auto/off, Auto
iris selectable, DC/Video with level control, exdernaol/
interpal sync. 24VAC powered, adopler included. Video
out on BNC. industrial quality metal housing Just the thing
ks<|anlrﬁc or low light

for
SPECIAI. GM6000......$19%ea. )

Circle #122 on the Reader Service Card.
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June 1-2

MS - PASCAGOULA - Hamfest. Jackson
County Fairgrounds. Fri: 5-9pm, Sat: 8am-
2pm. VE testing. Talkin: 144.510/145.110.
Jackson County ARC, Ira Groff NN5AF, 228-
826-5095. Email: nn5af@arrl.net

June 1-2-3

NY - ROCHESTER - Atlantic Division
Convention. Monroe County Fairgrounds,
Rt. 15A. Fri: 6am-5:30pm, Sat: 8:30am-
5:30pm, Sun: 8:30am-1:30pm. Rochester
ARA, Harold Smith K2HC, 716-424-7184.
Email: harold@rochesterhamfest.org
Web: http://www.rochesterhamfest.org

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

amateur radio hamfests, flea markets, etc. If your organization is sponsor-
mg an event and would like a free listing, contact us at least 60 days in advance.
Include your flyer, estimated attendance, name of the person to contact, and
‘phone number.
- Complimentary issues are available upon request for distribution to your
‘attendees. A street address for UPS is required.

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

OR - SEASIDE - Northwestern Division
ARRL Convention. Convention Center. SEA-
PAC, Randy Stimson KZ7T, 503-297-1175.
Web: www.seapac.org

June 2

€O - MONUMENT - Hamfest. Lewis-Palmer
High School, 1300 Higby Rd. 8am-2pm. VE
testing. Talkin: 146.970 or 146.520 sim-
plex. Pikes Peak RA Assn., Inc., Bob Ryals
KIOGF, 719-265-9950. Email:
rryals@pcisys.net

GA - MARIETTA - Convention. Jim Miller
Park. 9am-4pm. License Exams. Talkin:
146.82-. Atlanta RC, Gwinnett ARS, &
Paulding ARC, John Talipsky, Jr. KA4VQH,
770-995-6446. Email:
johnkadvgh@aol.com Web:
htep://www.saf.com/arc/atlfest.htm

IL - SPRINGFIELD - Hamfest. IL State
Fairgrounds, Cooperative Extension Bldg.
AR exams. Talkin: 146.685. Sangamon
Valley RC, Edmund Gaffney KA9ETP, 217-
628-3697. Email: egaffney@family-net.net
Web: http://www.w9dua.net

Ml - GRAND RAPIDS - Hamfest.
Hudsonville Fairgrounds. VE exams.
Talkin: 147.16. IRA, Kathy KBBKZH, 616-
698-6627 between 4-7pm EST. Web:
www.iserv.net/-wghvg

NJ - HACKENSACK - Hamfest. Bergen
ARA, James Joyce K2Z0, 201-664-6725.
Email: jijoyce@cybernex.net Web:
http://www.bara.org

June 3

CT - NEWINGTON - Hamfest. Newington
AR League, Tom Ponte WB1CZX 860-666-
4539. Email: wbiczx@arrl.net

IL - PRINCETON - Hamfest. Bureau County
Fairgrounds. Talkin: 146.955 -600 PL
103.5. Starved Rock RC, Jerry Hagemann
N9ZJK, 815-538-6932. Email:
w9mkshamfest@hotmail.com

Web: http://www.qsl.net/w9mks

MI - CHELSEA - Hamfest. Talkin: 145.450-.
Chelsea ARC, Inc,, Bill Altenberndt
WB8HSN, 19501 Bush Rd. Email:
wd8lel@hotmail.com

NY - QUEENS - Hamfest. Hall of Science
parking lot, Flushing Meadow Corona Park,
47-01 111th St. VE exams. Talkin: 444.200
repeat, PL 136.5, 146.52 simplex. Hall of
Science ARC, Inc., Steve Greenbaum
WB2KDG, 718-898-5599 eves only. Email:
WB2KDG@Bigfoot.com or Andy Borrok
N2TZX, 718-291-2561, email:
N2TZX@webspan.net

PA - BUTLER (PITTSBURGH) - Hamfest.
Breezeshooters ARC, H. Rey Whanger
W3BIS, 412-826-8006. Email:
w3bis.sat@juno.com Web:
http://www.breezeshooters.net

VA - MANASSAS - Hamfest. Prince
William County Fairgrounds. VE testing.
Talkin: 146.97-, 224.660-, 442.200+, Ole
Virginia Hams ARC, Mary Lu Blasdell
KB4EFB, 703-369-2877. Email:
mblasdi638@aol.com Web:
http://www.gsl.net/olevahams

June 8-9

IN - GREENFIELD - Spring Festival.
Hancock County 4-H Fairgrounds. IN
Historical Radio Society, Glenn Fitch 765-
565-6911. Email: glenn.fitch@cnz.com.
Herman Gross, 765-459-8308. Email:
w9itt@mindspring.com
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June 8-9-10

TX - ARLINGTON - Convention. Ham-

Com, Maury Guzick W5BGP, 214-361-7574.

Email: chairman@hamcom.org Web:
http://www.hamcom.org

WA - DRYDEN - Hamfest. Wenatchee
Hamfest, John Lathrop N7RHY, Email:
nZrhy@gte.net

June 9

FL - FT. MCCOY - Hamfest. Ft. McCoy ARC,
Tom Bench W4BTB, 352-546-2448.

Email: w4btb@arrl.net Web:
http://www.qsl.net/w4frc

GA - ALBANY - Hamfest. Albany ARC,
Bob Smith K4PHE, 229-883-9633. Email:
k4phe@isoa.net

ID - RATHDRUM - Hamfest. Kootenai ARS,
208-667-4915. Email: jmonroe@dmi.net
MA - FALMOUTH - Hamfest. Falmouth
ARA, Ralph Swenson N1YHS, 508-548-
6405. Email: DEPSHER911@AOL.COM Web:
http://www.falara.org

ME - HERMON - Hamfest. Pine State ARC,
Edward Richardson K1DTW, 207-825-4417.
Email: edandglo@earthlink.net

MO - MACON - Hamfest. Macon County,
Tri-County, Nemo, & Schuyler County
ARGs, Dale Bagley KOKY, 660-385-3629.
Email: nOpr@arrl.net Web: http://www.
istmacon.net/ - kfoster/hamfest.htm

NC - WINSTON-SALEM - Hamfest. Forsyth
ARC, Henry Heidtmann N4VHK, 336-761-
8223. Email: info@w4nc.org Web:
http://www.w4nc.org

PA - BLOOMSBURG - Eastern PA Section
Convention. Columbia-Montour ARC,
George Law N3KYZ, 570-784-2299.

Email: n3kyz@jlink.net

Web: http://www.bafn.org/-cmarc

TN - KNOXVILLE - Hamfest. The National
Guard Armory, 3330 Sutherland Ave. Sat:
9am-4pm. Talkin: 147.300, 224.500,
444,575, Radio Amateur Club of Knoxville,
David Bower K4PZT, 865-670-1503.

Email: d.bower@ieee.org

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

VA - BAYSE - Auction. Massive antique
radio, ham, audio, and NASA space auc-
tion. Orkney Springs Fire Dept., 10 mi. W.
I1-81 exit 273 on St. Rd. 263. Preview 8am-
11am, auction 11am. Details at
http://oak.cats.ohiou.edu/ - postr/MRT/
VA - FRANKLIN - Hamfest. Franklin AR
Repeater Assn., G. Stewart Tyler WA4JUO,
757-934-2115 or 757-934-5127. Email:
stu.tyler@juno.com

WI - EAU CLAIRE - Hamfest. Eau Claire
ARC, Jim Staatz KG9RA, 715-838-9108.
Email: w9eau@ecarc.org

Web: http://www.ecarc.org

June 10

IL - WHEATON - Hamfest. DuPage County
Fairgrounds, 2015 Manchester Rd. VE test-
ing. Talkin: K9ONA 146.52; K9ONA/R
146.37/97 (107.2). Six Meter Club of
Chicago, Joseph Gutwein WA9RI], 630-
963-4922 or 708-442-4961. Email:
wadrij@amc.net Web: http://www.cyber
connect.com/orion/smcc.html

IN - WABASH - Hamfest. Wabash County
4-H Fairgrounds, State Rd. 13N. Talkin:

COMPUTER SHOWS

AGI Shows, 317-299-8827
E-Mail: info@agishows.com
http://www.agishows.com

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

Computers And You, 734-283-1754
www.a l-supercomputersales.com

Computer Central Shows
630-7824625 Fax 630-834-2594
E-Mail: cc@gats.com
www.computercentralshows.com

Computer Country Expo
847-662-0811 Web: www.ccxpo.com

Five Star Productions
810-379-3333 E-Mail: jeff@fivestar
www.fivestarshows.com

‘Gibraltar Trade Center, Inc
734-287-2000 Taylor, MI.

E-Mail: taylor@gibraltartrade.com
www.gibraltartrade.com

Northern Computer Shows

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

KGP Productions
1-800-631-0062, 732-297-2526
E-Mail: kgp@mail.com

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

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

ComputerShow

770-663-0983

E-Mail: narisaam@aol.com

Web: http://www.shownsale.com

978-744-8440
E-Mail: inquiries@ncshows.com
Web: ncshows.com

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

147.03/147.63 -442.325/447.325. Wabash
County ARC, Ralph Frank KB9PLV, 219-
563-8487. Email: wia1@netusal.net

KY - INDEPENDENCE - Hamfest. Northern
KY ARC, Robert Blocher N8JMV, 513-797-
7252. Email: nkarc@juno.com

Web: http://home.fuse.net/dom/

NY - BETHPAGE - Hamfest. Briarcliffe
College, 1055 Stewart Ave. Talkin: 146.850
(PL 136.5). Long Island Mobile ARC, Ed
Muro KC2AYC, 516-520-9311.

Email: hamfest@limarc.org

Web: http://www.limarc.org

OH - SUFFIELD (AKRON) - Hamfest.
Wingfoot Lake Park. 8am-3pm. Talkin:
146.985- or 146.520. Goodyear ARC, Rich
Kuster N8ZDQ, 330-796-3951. Email:
rich.kuster@goodyear.com

June 14-15-16

MD - BELTSVILLE - Flea Market. Sheraton
College Park Hotel, 4095 Powder Mill Rd.
MAARC, Brian Belanger, 301-258-0708.
Email: bcbelanger@aol.com

June 15-16

NE - SOUTH SIOUX CITY - Convention.
3900 Club, Tom Brosamle WBOYNX, 712-
252-4107. Email: tands@pionet.net Web:
hetp://www.3900club.com

June 16

AL - RUSSELLVILLE - Hamfest. Franklin
County ARC, Christopher Arthur NV4B,
256-332-2889. Email:
nv4b@mindspring.com

Web: http://www.gsl.net/fcarc

MI - MIDLAND - Hamfest. Midland ARC,
Eldon Hall N8STF, 517-643-5101. Email:
marc-swap@juno.com Web:
http://www.gsl.net/w8kea/

MO - HOUSTON - Hamfest. Ozark
Mountain Repeater Group, Blanche White
NOFLR, 417-967-3000

NJ - DUNELLEN - Hamfest. Columbia Park.
7am-2pm. Talkin: 146.025/625,
447.250/442.250, PL 141.3 146.520 sim-
plex. Raritan Valley Radio Assn., Doug
Benner W2NJH, 732-469-9009.

Email: wb2njh@aol.com Web:
http://www.w2qw.com

NY - CORTLAND - Hamfest. Skyline ARC,
Andrew Slaugh KB2LUV, 607-753-0597.
Email: kb2luv@arrl.net

OH - MILFORD - Hamfest. Milford ARC,
Chris Reinfelder KB8SNH, 513-753-5066.
Email: kb8snh@cs.com

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

June 17

IN - CROWN POINT - Hamfest. Lake
County Fairgrounds. VE testing. Talkin:
147.00 repeater, 146.520 simplex. Lake
County ARC, Lee Raue, 6401 Kentucky St.,
Merrillville, IN 46410. Email:
leeraue@msn.com

MA - CAMBRIDGE - Hamfest. MIT Radio
Society/Harvard Wireless Club/MIT UHF
Repeater Assn., Steve Finberg W1GSL,
email: wigsl@mit.edu (Nick Altenbernd
KA1MQX, 617-253-3776 9am-5pm.) Web:
t;‘ttp:[llwveb.mit_edwmmxlwwwlswapfest
.htm

MD - FREDERICK - Hamfest. Frederick
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County Fairgrounds, 797 E. Patrick St.
8am-3pm. VE testing. Talkin: 147.060+,
146.640-, 146.520 simplex. Frederick ARC,
Carolyn Moroney N3VOK, 301-831-5060.
Email: n3vok@erols.com Web:
http://www.gsl.net/k3erm

MI - MONROE - Hamfest. Monroe County
Fairgrounds, 2 mi. West on M-50. 7:30am-
1pm. Talkin: 146.72. Monroe County Radio
Communications Assn., Fred VanDaele
KABEBI, 734-587-2250 days or 734-242-
9487 eves. Email: kagsebi@arrl.net

June 23-24

CA - FERND. - State Convention.
Humboldt ARC, Redwood ARC, Farwest
Repeater Assn., & Southern Humboldt
ARC, Mard Campbell K361AU,
marcidon@quik.com Web:
http://www.geocities.com/clem95501

|!E! 2001
July 1

PA - WILKES-BARRE (LEHMAN) -
Hamfest. Luzerne County Fail Rt
118. FCC exams. Talkin: 146.61 (PL 82.5).
Murgas ARC, Bob Michael N3FA, 570-288-
3532. Email: wb3faa@aol.com

July 4

PA - BRESSLER - Hamfest. Emerick Gbort
Park. 8am-3pm. VE testing. Talkin:
146.16/76. W3UU Harrisburg Pete
deVolpi K3PD, 717-705-1370 wee
717-938-8249 eves 6-9pm & weekends.
Email: w3uu@aol.com Web: http://mem
bers.aol.com/w3uu/

July 6-7

Ml - LANSING - Swapmeet. Holiday Inn
South. 6am-3pm. MI Antique RC, Mark
Oppat, 734-455-4169.

Email: moppat@flash.net

July 7

CT - GOSHEN - Hamfest. Southern
Berkshire ARC, Lee Collins K1LEE, 860-435-
0051. Email: lee@leecollins.com

IN - INDIANAPOLIS - Central Division
Convention. Indianapolis Hamfest Assn.,
Rick Ogan N9LRR, 317-257-4050.

Email: oganr@in.net

Web: hetp://www.indyhamfest.com

MI - PETOSKEY - Hamfest. Central
Elementary School, 410 State St. 8am-
12pm. VE testing. Talkin: 146.68-. Straits
::lssga ARC, Tom Sorrick W8IZS, 231-539-
NC - SALISBURY - Hamfest. Rowan ARS,
Ralph Brown WB4AQK, 704-636-5902.
Email: rbrown@salisbury.net Web:
http://www.qsl.net/wdexu/

‘Wi - OAK CREEK - Hamfest. American
Legion Post #434, 9327 S. Shepard Ave.
6am-8pm. Talkin: 146.52 simplex. The
South Milwaukee Amateur Club, POB 222,
South Milwaukee, Wi 53172-0102

July 8

IL - PEOTOMNE - Hamfest. Kankakee Area
Radio Society, John “Chip" Moore K9I0C,
815-933-1323. Email: karsfest@yahoo.com
Web: http://www.w9az.com
OH - BOWLING GREEN - Hamfest. Wood
County ARC, Bob Boughton N1RB, 419-
ﬁ;;i::;lp Email: ha eﬁ@uv:fb'e i iom .edu
<//wcarc.bgsu r.
PA - PITTSBURGH - Hamfest. North Hills
ARC, Milton Moratis W3XX, 412-364-
0399. Email: mmaﬁs@jum.oom Web:
http://nharc.pgh.pa.us

July 12-13-14

MA - WORCESTER - 10-10 Int'l
Convention. Ed Emco W1KT, 508-853-
3333. Email: wikt@aol.com Web:
http://www.qgsl.net/kc1fv/convent.heml

July 13-14-15

UT - BRYCE CANYON - Convention.
“m”’y’m ik N7jSH, 80 “T%‘Js'.';‘?:
n 1-5
Web: http://www. utahhamfest.

July 14

€O - LOVELAND - Hamfest. Larimer
County Fairgrounds. VEC exams. Talkin:
145.115. NCARC, Rod Cerkoney NORC, 970-
225-0117. Email: norc@arrl.net Web:
http://www.gsl.net/n0rc/hamfest
GA - GAINESVILLE - Hamfest. Lanierland
M!.Cl Terry Jones WA4TL, 770-967-6364.
Email: w4tl@arrl.net Web: http://www.
mindspring.com/ - w4tl/hamfest.htm
1‘! TEXAS CITY - Hamfest. Tidelands
oe Wileman AA50P, 409-945-6794.
Erna'i aa50p@aol.com Web:

http://www.tidelands.org
July 15

MA - CAMBRIDGE - Hamfest. MIT Radio
Society/Harvard Wireless Club/MIT UHF
Repeater Assn., Steve Finberg W1GSL,
email: wigsl@mit.edu (Nick Altenbernd
KA1MQX, 617-253-3776 9am-5pm.) Web:
gttp:lﬂweb.mit.edufwimﬂmlmphst
tm|
MO - WASHINGTON - Hamfest. Zero
Beaters ARC, Keith Wilson KOZH, 636—629-
2264. Email: wobob@arrl.net Web
http://www.hyti.net/ - wobowzbart

NY - uum Hamfest. Genesee Radio

Amateurs Boyle K2RLB, 716-948-
9679. F.mail le@iinc.com
PA - Hamfest. Fire Co.

KIMBERTON -
Fairgrounds, Rt. 113. Talkin: 146.835-,
443.80+ CTCSS 131.8. Mid-Atlantic AR, Bill
Owen W3KRB, 610-325-3995. Email:

m@op.net Web:
:/IWwww.marc.org/hamfest.htmi

July 20-21
FL - MILTON - Hamfest. Milton ARC,

Waliter Yarbrough WAA4TFR, 850-994-7335.
Email: wadtfr@worldnet.att.net

ger’s

mo

Systems
Specialist Inc.

Cables » Computer » Communications » Network e Audio e« Video

800-366-0579
661-295-5577
FAX 661-295-8777

24895 Avenue Rockefeller
Valencia, California 91355

“We Have Great Connections”

WWW. RO

ity

Also available _h

in many g

colors!! _

hi——

Grey P
TE-038-L5 3ft. Straight Patch
TE-078-L5 7 ft. Straight Patch
TE-128-L5 14ft. Straight Patch
TE-258-L5 25ft. Straight Patch

TE-508-L5 50 ft. Straight Patch ~ $8%
TE-758-L5  75ft. Straight Patch ~ $14%
TE-108-L5 100 ft. Straight Patch $16%

CC-USB-AB6  6ft. USB*A™B"M/M $5%
CC-USB-AB10 10ft.USB"A"-"B" M/M $6%
CC-USB-AB15 15ft.USB "A™"B" M/M $8%

CC-USB-X6
CC-USB-X10

6ft. USB "A™"A" M/F  $5%
10ft. USB "A"™-"A" M/F $6%

E-TV USB CONVERTER

w, 1heEasiest-to-Use
.V' @ PC to TV Video
erter

Conv
31 2900 TM-UT500
Features

Upw1024x?BBwNTSCsndPAL
+ Plug & play with no soft d ded
* Simultaneous display on TV, dseklnp\fGAmw
+ No dependency on any VGA type
+» Freeze, Zoom, and Panning of the video images
* Record directly from computer to VCR
« For both PC & Mac computers

$gQoo
TM-USB-VD1 .

Features: m

RCA or S-Video (SVHS) to USB converter/
adapter cable. Connect TV, VCR or
camcorder to a USB port and capture
images or movies! Converts analog to digital
video.Supports NTSC and PAL. PC Version

male/male
black
CC-VGA-6MM OET. . cniscamiinnss $6% W
CC-VGA-10MM 10FT.. ... vereern. B
CC-VGA-25MM L o | $16%
~ | CC-VGA-50MM DOF L iivasias $25%
) CC-VGA-100MM JOOFT.. . oot $44%

/| These premium VGA cables are made with 75 ohm co-

male/female
black

CC-VGA-6MF
CC-VGA-10MF
CC-VGA-25MF
CC-VGA-50MF  50FT.......cccvorunurununnnas $25%
CC-VGA-100MF 100FT........covvvurmiuncreres $44%

axial cables. They are triple shielded to support extremely
high bandwidth and unsurpassed protection against
interference. Furthermore, our premium cables are
Plug-N-Play ready and are compatible with the latest
technology.

Have you just upgraded to 4/},
a larger monitor, and noticed , . &
ghosting images and slow

data transmission? .
These VGA monitor cables are
high-resolution multimedia cables with

HDDB15 connector to your PC. Recommended
for monitors 17" and larger.

CC-VGA-6MM 6ft. Male/Male $6°°

CC-VGA-6MF 6ft. Male/Female $6°
CC-VGA-10MF 10ft. Male/Female $8°

ersSysfems.com

12 port horizontal CAT 5 Patch
panel 110 style T568 A/B
350MHz. Comes with panel,
bracket, screws and wire
covers.

Xircom - Modem Dongle CBEM56
Model# CABLE-MOD444

CC-VGA-10MM 10ft. Male/Male $8° Modem cable for CBEM56G-100BTX.

$39°

PP-12-BKT

6ft 6pin x 4pin......$10%
10ft Bpin x 4pin....$12%
6ft 4pin x 4pin....$10%°
10ft 4pin x 4pin....$12%0

1SVGA 2PS/2

v

CC-PS2-VGA6 6ft. Male / Male
CC-PS2-VGA1 10ft. Male / Male
CC-PS2-VGAF  6ft. Male / Female

CC-PS2-VGA1F 10ft. Male / Female

$12%
$16%
$14%
$17%

Write in 46 on Reader Service Card.
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OSCILLOSCOPES & ACCESSORIES

OSCILLOSCOPES

HP 541000 Dual Ch | 1 GHz / $875.00
40 MS/s Digitizing Oscilloscope

TEK 2445 150 MHz 4-channel Oscill W e R i $950.00

TEK 7104 1 GHz 2-Channel i e G R e $2,000.00
w/7TA29,7A29-04,7B10,7B15

PROBES

HP 1122A Probe Power Supply $150.00

TEK 1101 Accessory Power Supply, for FET probes ............ccce.s $175.00

TEK AB902B Voltage Isolator, DC-20 MHz, 20 mV-500 V/div. ......... $500.00

TEK P8046 100 MHz Differential Probe $400.00

TEK P6101A pair 1X 34 MHz Probe pair, ........ccovinmrsriscsnncineences $50.00
10 Megohm/32pF, new in plastic

TEK P6201 900 MHz 1X/10X/100X FET Probe .. . $400.00

TEK P6202 500 MHz 10X FET Probe ............cconnenn

TEK P6205 750 MHz 10X FET Probe, for TDS series .... $325.00

TEK P6701-0pt.02 O/E Converter, $175.00
450-1050 nm/0-1 mW: DC-700 MHz, 5T conn.

CALIBRATION

TEK 067-0587-02 Signal Standardizer Calibration Fixture $750.00

WAVEFORM GENERATORS '

FUNCTION
HP 3314A-001 Function Generator,
0.001 Hz-19.99 MHz, 30 Vp-p, HPIB

$1,200.00

HP 3325A 21 w-leyrm:demm Generator, HPIB............. $900.00

HP 3325A-002 21 MHz Synth $1,200.00
Function Generator, Woumuopwn

TEK AWG5102 Arb. Wavel Gen., $650.00
20 MS/s,12 bits, 50ppm synthesis <1MHz

TEK AWGS5105-0pt.02 Arbitrary Wavelorm ........................c....ummmmens $800.00
Generator, dual channel option

TEK DD501 Digital Delay & Burst Genn., .........cuwrmmeuscesmmesmissmssess $200.00
for function & pulse gen's

TEK FG5010 Programmable 20 MHz $800.00
Function Generator, TM5000 series

TEK FG502 11 MHz Function Generator, TM500 series ................. $275.00
TEK FG503 3 MHz Function Generator, TM500 series .. . .
TEK RG501 Ramp Generator, TMS00 Series ...

WAVETEK 288 20 MHz Synthesized
Function Generalor, GPIB
PULSE
BERKELEY NUCLEONICS 70858 D $550.00
igital Delay Generator, 0-100 mS, 1 nS res. 5 Hz-5 MHz
HP 8007B 100 MHz Pulse Generator $450.00
HP 8012B 50 MHz Puise Generator, variable transition time .......... $500.00
HP 80138 Dual Output 50 MHz Pulse Generator, 35nS Tr ............ $500.00
HP 8082A 250 MHz Pulse G 51.25000

TEK PG508 50 MHz Pulse Gsrmm
WAVETEK 802 50 MHz Pulse Generator ...

VOLTMETERS

FLUKE 845AR High Impedance Voltmeter / Null Detector .............. $400.00

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

HP 3457A 7-172 digit Voltmeter, HPIB $1,000.00

HP 3478A 5-1/2 digit Multimeter, HPIB $450.00

KEITHLEY 181 6-1/2 digit Nanovoltmeter, ......................cree. $800.00
10 nV sensitivity, GPIB

SOLARTRON 7081 8-1/2 digit Voltmeter ... .$3,000.00

TEKMID&i:‘EﬁmMmempluoﬂ . $300.00

TEK DM501A 4-1/2 digit Multimeter, TM500 series plug-in ... ... $225.00

CALIBRATION

FLUKE 510A AC Reference Standard, 10 VRMS, 0-10 mA ............ $450.00

FLUKE 515A Portable Calibrator, $900.00
DC/AC/Ohms, line & battery power

FLUKE 5220A Transconductance Amplifier, DC-5 kHz, 0-20 A .... $1,900.00

VOLTAGE SOURCES

HP 6115A Precision Dual Range $750.00
Power Supply, 50V 0.8A / 100V 0.4A

KEITHLEY 228 Programmable Voltage/Current Source ............... $1,900.00

CURRENT METERS & SOURCES

HP 41408 Picoammetar / DC VOIAGE ...........coiiimisiimmimininenenns
Source, without test fixture

HP 6181C DC Current Source, to 100 V, 250 mA

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

TEK CT-5 High Current Transh
for P6021/A6302, to 1000A

TEK P6022 AC Current Probe
wiltermination, 935 Hz-120 MHz, 6 A pk

IMPEDANCE & COMPONENT TEST

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

$550.00

WE BUY AND SELL

Inquiries 307-635-2269

* Fax 307-635-2291

Orders 800-538-1493

BOONTON 728D 1 MHZ CAPAGHANCE ...v.vevoooesvceessssseeesssssenses $650.00
Meter, 3-1/2 digit display

BOONTON 72C 1 MHz Capacitance $800.00
Meter, 1-3000 pF full scale

GR 1658 RLC Digibridge, 120 H2/ 1 KHZ ....cov.cooceoevesrenrsecsessssssens $1,000.00

GR 1659 RLC Digibridge, 120 Hz/ 1 kHZ/ 10 KHZ ...c..ecoovvecarrroes $1,100.00

HP 4342A Q-Meter, 22 kHz-70 MHz $950.00

STANDARDS

E.S.I. SR-1 Standard Resistor, VArious ValUes ................c.ceeuniins $125.00

E.5.1. SR1010 Resistance Transfer ..................cuo s $550.00
Standards, 1 Ohm-100 K/step

E.S.1. SR1050-1M Resistance Transfer ................cciisen.. $2,000.00

Standard, 1 Megohm/step
GENERAL RADIO 1409-SEH_IES Standard Capacitors ................. $150.00

GH 1406 Standard Air Cag $275.00
GR900 connector, 0.1% acc.

GR 1432-U 4-DBCade RBSISION, ........cowmsisssssssssmmssmmsmsssessissssiassassss $100.00
0-111.10 Ohms, 0.01 Ohm resolution

GR 1433-J 4-Decade ReSISION, ... $150.00
0-11,110 Ohms, 1 Ohm resolution

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

GR 1433-L 4-Decade Resi $150.00
0-111,100 Ohms, 10 Ohms resolution

GR 1433-P 5—Demm Rasistor, $500.00
0-1.1111 hm, 10 Ohm

GR 1433-)(6—090&63 Resistor, $250.00
to 111,111.0 Ohms, 0.1 Ohm res.

HP 44408 4-Decade Capacitor, 40 pF-1.2 uF .........ccooocverniinnnne. $750.00

T.D.R.

TEK 15038-03,04 TD.R., $3,000.00
0-50,000 ft., chart raootdet & battery power

TEK 1503-0pt.04 Time Domain $1,400.00

Reflectometer, 0-50,000 feet,chart recorder

POWER SUPPLIES

SINGLE OUTPUT
HP 6110A 0-3000 V 0-6 mA CV/CL Power Supply
HP 62078 0-160 V 0-200 mA CV/CC Power Supply
HP 62668 0-40V 0-5 A CV/CC Power Supply .....
HP 62678 0-40 V 0-10 A CV/CC Power Supply ...
HP 6271B 0-60 V 0-3 A CV/CC Power Supply .
HP 62748 0-60 V 0-15 A CV/CC Power Supply ...
HP 6299A 0-100 V 0-750 mA CV/CC Power Supply
HP 6384A 4.0-5.5 V at 8 A CV/CL Power Supply ....
HP 64438 0-120 V 0-2.5 A CV/CC Power Supply ....
HP 6632A System DC Power
Supply, 0-20 V, 0-5 A, 100 Watts, HPIB
HP 6652A 0-20 V 0-25 A 500 Watt
Programmable Power Supply, HPIB
KEPCO ATE 36-30M 0-36 V 0-30
A CVICC Power Supply
KEPCO ATE 36-8M 0-36 V 0-8
A CV/CC Power Supply
LAMBDA LK-352-FM 0-60 V 0-15
A CVICC Power Supply
SORENSON DCR 150-38
0-150 V 0-3 A CV/CC Power Supply
SORENSON DCR 600-0.758
0-600V 0-750 mA CV/CC Power Supply
SORENSON DCS 40-25
040 V 0-25 A CV/CC Power Supply
SORENSON SAL 20-12 0-20V
0-12 A CV/CC Power Supply
SORENSON SRL 60-8 0-60 V
0-8 A CVICC Power Supply
TEK PS501-1 Power Supply, 0-20V,
2 mV res., 400 mA, TM500 series

MULTIPLE OUPUT
HP 6205C Dual Power SUPPIY, ........coviwersemcsmiamsisssisssassssssssnissss $300.00
0-40 V 300 mA & 0-20 V 600 mA, CV/CL
HP 62288 Dual 0-50 V 0-1 A CV/CC Power Supply .........ccoocerrcrr... $375.00
HP 62368 Triple Output Power $375.00
Supply, +/- 0-20V 0.5A & 0-6V 2.5A
... $375.00
. $375.00

H
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$500.00
$175.00

HP 6253A Dual 0-20 V 0-3 A CV/CC Power Supply ..
HPstsaDuNMVO-tsﬁCVKXJPamrSLpp[y

KEPCO MPS-620M Triple Output Supply, .. ... $200.00
dual 0-20V 1A tracking & 0-6V 5A

TEK PS5010 Programmable Triple $450.00
Power Supply, TM5000 series

TEK PS503A Dual Power Supply, TM500 series ..... ... $200.00

MICELLANEOUS

ACME PS2L-500 Programmable ..o $350.00
Load, 0-75V / 0-75 A / 500 Watts max.

BEHLMAN 25-C-D/OSCD-1 AC ..... $850.00
Power Source, 250 VA, 0-130 VAC, 45-2000 Hz

HP 595018 HPIB IS0lated ..........ccooocnicnisemsisssissssssssssnssssssmsassasnns $175.00
DAC/Power Supply ngramrner

HP 6060A 300 Watt Programmable ......... $950.00
Load, 0-60 A / 360 V, HPIB

KEPCO BOP 20-20M Bipolar ..................... e $675.00
Op Amp/Power Supply, o 20V 20

KEPCO BOP 50-2M Bipolar Op AMP/POWS ...........cuourmimiimsiimssisss $400.00

Supply, to SOV2 A

2701 Westland Court, Unit B, Cheyenne, Wyoming 82001

TRANSISTOR DEVICES DAL-50-15-100 .......c..coooosimmmmmissosssencernees $200.00
Programmable Load, 0-50 V, 0-15 A, 100 Walts max.

TIME & FREQUENCY

UNIVERSAL COUNTERS
HP 5315A 100 MH2/100 nS Universal Countar ...............cccccoveeniinne
HP 5315A-001 100 MHz / 100 nS
Universal Counter, TCXO reference
HP 5315A-002,003 100 MHZ/100 1S UNIV. <....c.ccocuninrnivennssmsmesaens
Counter; batt. power & 1 GHz C-ch.
HP 5315A-003 100 MHz/100 nS
Univ. Counter, 1 GHz C-channel option
HP 5315B 100 MHz/ 100 nS Uni | Counter
HP 5316A 100 MHz/100 nS Universal Counter, HPIB
HP 53168 100 MHz/ 100 nS Universal Counter, HPIB
HP 5335A-10,30,40 200 MHz/2 nS
Universal Counter, OCXO ref., 1.3 GHz C-ch
HP 53708 100 MHz/ 20 pS
Universal Counter, 11 digits
PHILIPS PMBE72/411 120 MHZIDO NS .......ocooveersvmsnsssssssssssssssanes
Uni I Counter, C-ch | 70-1000 MHz
TEK DC5004 Programmable 100 MHZ1000S ................ooovmeemrenns
Counter/Timer, TM5000 series
TEK DC5009 Programmable 135 MHz
Univ. Counter/Timer, TM5000 series
TEK DCS03A 125 MHZ/100 nS
Universal Counter, TM500 series
TEK DC509 135 MHz/ 10 nS
Universal Counter, TM500 series

FREQUENCY COUNTERS

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

HP 5342A 18 GHz Frequency Counter

HP 5343A-001 26.5 GHz Fi
Counter, OCX0 reference

HP 5343A-001,011 26.5 GHz Frequency
Counter, OCXO reference, HPIB

HP 5345A/5355A/53568 26.5 GHz .
CW/Puise Frequency Counter

HP 5364A Microwave Mixer / DEIeCION, ......c.cccoeirmmsssssssessssnsnns
for modulation domain an.

HP 5386A-004 3 GHz Freq
HPIB; OCX0 mw

MISCELLANEOUS
HP 1058 Quartz Oscillator,

0.1/ 1.0/ 5.0 MHz, battery power
HP 5087A-opt.032 Distribution

Amplifier, 12 outputs at 5 MHz
AUDIO & BASEBAND \

=1 )

$275.00
$275.00

$500.00

...$1,000.00
$3,000.00

$3,500.00
$3,500.00
$2,000.00
Count $1,000.00

$1,100.00
$1,750.00

SPECTRUM ANALYSIS
HP 3586C Selective Level Meter,
50 Hz-32.6 MHz, 50 & 75 ohms

DISTORTION ANALYZERS

HP 8903A Audio Analyzer, 20 Hz-100 kHz ...

HP 8803B-001 Audio Analyzer,
20 Hz-100 kHz; rear input option

AMS VOLTMETERS

FLUKE 8822A True RMS Voltmeter,
180 uV-700 V, 2 Hz-11 MHz

OSCILLATORS
Level Gen., OCXO & hi accuracy att.

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

MISCELLANEOUS

HP 3575A Phase-Gain Meter, 1 Hz-13 MHz, single display ...

HP 3575A-001 Phase-Gain Meter, 1 Hz-13 m-lz.ltlddmhy

HP 461A Ampilifier, 20 dB or 40 dB gain, 1 kHz-150 MHz ..

HP 487A Power Amplifier,
X1/X2/X5/%10, DC-1 MHz, 10 W output

KROHN-HITE 3103 High/Low
Pass Filter, 10 Hz-3 MHz, 24 dB/octave

KROHN-HITE 3200 High Pass /
Low Pass Filter, 20 Hz-2 MHz, 24 dB/octave

KROHN-HITE 3202 Dual HPALP/BP/BR ...........cccommerrrrmnmsnnnns
Filter, 20 Hz-2 MHz, 24 dB/octave

KROHN-HITE 3342R Dual HP/LP Flter, ...........cccvmmmmcnemvnmimonnss
0.001 Hz-99.9 kHz, 48 dB/octave

ROCKLAND 852 Dual Highpass/
Lowpass Filter, 0.1 Hz-111 kHz

WAVETEK 716 Brickwall Filter $1,500.00

RF & MICROWAVE

SPECTRUM ANALYZERS

HP 11517A/1BA/19A/20A Mixer Set, .....
12.4-40.0 GHz, for HP B555A/B569A

HP 11970A WR28 Harmonic Mixer, 26.5-40 GHZ ...........ccc.c.occrn.

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

$1,200.00

.. $1,200.00
$1,650.00

34 Jume 2001/Nuts & Volts Magazine

Circle #146 on the Reader Service Card.



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

10 DAY INSPECTION
OPEN ACCOUNTS -

HP 119700 WR22 Harmonic Mixer, 33-50 GHz .....
HP 11971A WR28 Harmonic Mixer, for HP 85698 ..

HP 11971K WR42 Harmonic Mixer, for HP 85698 .. $800.00

HP 706208 Preamplifier, 1.0-26.5 GHz, for 70000 series .. X

HP 8550A/853A-001 Spectrum An., $3,500.00
0.01-21 GHz, 1 kHz res. wirackmount frame

HP B5640A Tracking GENEALON, .............ccumeiiimmiiimmnsisiassserisnss $5,000.00
300 kHz-2.9 GHz, for HP 8560 series

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

HP 85698 Spectrum ANGIYZEN, ...........ovmmrmreereressmssriarsesesesssssseones $5,500.00

10 MHz-22 GHz, 100 Hz min.res.bw.
TEK WM782V WR15 Harmonic Mixer, 50-75 GHz ..........ccconnnene
network analyzers
HP 11650A Network Analyzer Kit, APC7 .....
HP 11665B Modulalor 0.15-18 GHz, for HP 8755/6/7 ...
HP 8502A Tr ion/ Reflection
Test Set, 0.5-1300 MHz
HP 85054A Type N Calibration
Kit, for HP 8510 series
HP RB5026A WR28 Detector,
26.5-40 GHz, for HP B757 series

SIGNAL GENERATORS
FLUKE 6060A Synthesized Signal Gen.
0.1-1050 MHz, 10 Hz res., GPIB

.$1,800.00
$1,200.00

...$1,650.00

FLUKE GOBOA/AN SYNhesizod .........cmssmsssisinsiansicamimssssssssisssss $950.00
Signal Ganaralon 10 kH2A520 MHz, 10 Hz res

FLUKE 6060B/AK Synthesized ........ $1,900.00
Signal Gen., 0.1-1050 MHz, 10 Hz res.

GIGATRONICS 600V/6-12 ... $2,500.00
Synthesized Source, 6-12 GHz, 1 kHz res., GPIB

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

GIGATRONICS 900/2-8 Synthesized Signal/Sweep Gen.,, ........... $2,500.00
2-8 GHz, 1 MHz res. GPIB

GIGATRONICS GT9000-0pt.26A $6,000.00
Synthesized Signal Gen., 0.01-20 GHz, 1 kHzres

HP 11707A Test Plug-in for HP B660 SRS ...........c..cc.ccmmeniiinniisans $500.00

HP 11720A Pulse Modulator, $450.00
2-18 GHz, 80 dB on/off ratio

HP 3335A-001 Synthesizar/ Level Gen., ... $3,500.00
200 Hz-81 MHz, -87 to +13 dBm

HP 8656A-001 Signal Generator, $1,600.00
0.1-990 MHz, 100 Hz res., HPIB, OCXO

HP BE57A-002 Signal Generator, ..$2,750.00
0.1-1040 MHz, 10 Hz res., HPIB

HP 8660C/B6602A/866328 Symh $2,500.00
Sig. Gen., 1-1300 MHz, AM / FM

HP 8660C/86603A/86632B $3,250.00
Synthesizer, 1-2600 MHz, 1 Hz res., AM / FM

HP 8672A Synthesized Signal $4,500.00
Generator, 2-18 GHz, +3 dBm output

HP 86848 Signal Generator, $3,000.00
5.4-12.5 GHz, AW WBFW Pulse

SWEEP GENERATORS

HP 83408 Synthesized Sweep $20,000.00
Generator, 10 MHz-26.5 GHz, AM, FM

HP B350B/83522A Sweep Oscillator, $3,900.00
10-2400 MHz, +13 dBm levelled

HP 83508/83540A-002,004 S $3,900.00
Oscillator, 2.0-8.4 GHz, 70 dB's step attenuator

HP 8350B/83545A-002 S $3,900.00
Oscillator, 5.9-12.4 GHz, 70 dB step attenuator

HP 8601A $400.00
0.1-110 MHz, +20 dBm levelled

HP B620C Sweep Oscillator Frame $550.00

HP 86222B-E69/8620C S $1,500.00
Oscillator, 0.01-2 GHz & 2-4 GHz, +10 dBm

HP 862308 RF Plug-in, 1.8-4.2 GHz, +10 dBm unlevelled ... $375.00

HP 86241A-001 RF Plug-in, 3.2-6.5 GHz, +8 dBm levelled ... $300.00

HP 86260A-HO04 RF Plug-in, ........... $500.00
10.0-15.0 GHz, +10 dBm unlevelied

HP 86290C RF Plug-in, .$1,850.00
2.0-18.6 GHz, +13 cIBm levelled output

WAVETEK 962 SWeep GENEraton, ... $950.00
1.0-4.0 GHz, markers, +12 dBm univid.

POWER METERS

BOONTON 42B/41-4E Analog $450.00
Power Meter, with 1 MHz-18 GHz sensor

HP 432A/478A Power Meler, $300.00
-30 to +10 dBm, 10 MHz-10 GHz

HP 4358/B481A Power Meter, $900.00
-30 to +20 dBm, 10 MHz-18 GHz

HP 435B/B4828 POWEr MELET, .........covuevuinmrnesssssmsssssiasssssissssinses $1,500.00
0 to +43 dBm, 100 kHz-4.2 GHz

HP 435B/B482H Power MeLBr, .........c...ciniiiiimsimiassiissssnienins $900.00
-10 to +34 dBm, 100 kHz-4.2 GHz

HP 436A-022/8481A Power Meter, ... $1,200.00
-30 to +20 dBm, 10 MHz-18 GHz, HPIB

HP 436A-022/84B4A Power METer, ..o vormuirsiimmosssiassssssisiss $1,200.00
-70 to -20 dBm, 10 MHz-18 GHz, HPIB

HP 437B/8481D Power Meter, .....
=70 to -20 dBm, 10 MHz-18 G

HP QB486A Power S
33.0-50.0 GHz, WR22, for 435/6/7/8

HP RB486A WR2B POWEN ........ovrversmrriersessersrrasssssssssssssssssssssssases $1,500.00
Sensor, 26.5-40 GHz, for HP 435/6/7/8

RF MILLIVOLTMETERS

RACAL-DANA 9303 RF $750.00
Millivoltmeter, 10 kHz-2 GHz, -70 to +20 dBm

AMPLIFIERS, MISCELLANEOUS

AMPLIFIER RESEARCH MHz $950.00

4W1000 Amplifier, 40 dB gain, 4 Watts, 1-1000

HP 11729B-003 Carrier Noise Test Set, 5 MHz-3.2 GHz .............. $2,250.00

HP 415E SWH Meter ... $200.00

HP B406A Comb G . $500.00
1/ 10/ 100 MHz increments, to 5 GHz

HP 8447A Amplifier, 20 dB, $375.00

0.1-400 MHz, 5 dB NF, +6 dBm output
HP B447E Amplifier, 22 dB, 0.1-1300 MHz, +13 dBm output .......... $750.00
HP 8901A Modulation Analyzer, 150 kHz-1300 MHz
HP 8901B-1,2,3 Modulation An., .

0.15-1300 MHz, rear input, OCXO, ext.|

HUGHES 1177HO1FO00 TWT ... $1,750.00
Amplifier, >30 dB gain, 2-4 GHz, 10 Watts output

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

HUGHES B010H13F000 TWT Amplfier, .........cccoviimimnnsisinsnsnnas $2,500.00
>30 dB gain, 3-8 GHz, 10 Watts

HUGHES BO10H15F000 TWT ... $3,250.00
Amplifier, >30 dB gain, 8-18 GHz, 10 Watts

RF POWER LABS ML50 Amplifier, $275.00
2-30 MHz, 47 dB gain, 50 Watts, metered, 28V

ROHDE & SCHWARTZ ESH2 $3,750.00

Test Receiver, 9 kHz-30 MHz

COAXIAL & WAVEGUIDE

AEROWAVE 28-3000/10 WR28 $300.00
Directional Coupler, 10 dB, 26.5-40 GHz

AMERICAN NUCLEONICS AM-432 ..........cocooiernssssrssrernensenas $95.00
Cavity Backed Spiral Antenna,LHC, 2-18 GHz, TNC(f) *NEW"

AVANTEK AMT-400X2 WR28 Active ........ NP Ry S e $450.00
Doubler, +10 dBm in/ +10 dBm out 26-40 GHz

BIRD 6735-300 1 kW Load, 25-1000 MHz, LC(f), with wattmeter ... $650.00

BIRD 8201 500 Watt Oil Dielectric Load, DC-2.5 GHz, N(f) ... $350.

BIRD 8251 1 kW Oil Dielectric Load, DC-2.4 GHz, N(f) ...
BIRD 8325-30 30 dB Attenuator, 500 Watts, DC-500 MHz
FXR/MICROLAB 53-02N Triple Stub Tuner, ............ocovvnnres
200-1000 MHz, 100 Watts max., N(m/1)
FXR/MICROLAB SL-03N Stub Stretcher, ...
0.3-6.0 GHz, 100 Watts max., N(m/f)
GR 874-LTL Constant IMPedance ...
Trombone Line, 0-44 cm, DC-2 GHz
HP 11580A-001 Bias Network, 1.0-18.0 GHz, APC7
HP 11636A 2-Way Power Divider, DC-18 GHz, N(m/if) ...
HP 11691D-001 Directional C
22 dB, 2-18 GHz, N{i}-dlpoﬂs
HP 11692D Dual Directional Coupler, 22 dB, 2-18 GHz
HP 33321K Prog bie Step
Atten., 0-70 dB DC-26.5 GHz, 3.5mm
HP 33327L-006 Programmable
Step Attenuator, 0-70 dB, DC-40 GHz, 2.9mm
HP 774D Dual Directional Coupler, 20 dB, 215-450 MHz .
HP 776D Dual Directional Coupler, 20 dB, 940-1900 MHz
HP 777D Dual Directional Coupler, 20 dB, 1.9-4.1 GHz
HP 778D-011 Dual Dir. Coupler,
20 dB, 100-2000 MHz, APC7 test port
HP 8431A 2-4 GHz Band Pass Filter, N{m/) ......c...cccoviniiiiinnns
HP 8494G-002 Programmable
Step Attenuator, 0-11 dB, DC-4 GHz, SMA
HP 8495H-001 Programmabie
Step Attenuator, 0-70 dB, DC-18 GHz, N
HP 8496A-002 Step Attenuator, 0-110 dB, DC-4 GHz, SMA
HP 8497K-004 Programmable
Step Attenuator, 0-90 dB, DC-26.5 GHz
HP K422A WR42 Flat Broadband Detector, 18.0-26.5 GHz .
HP K532A WRA42 Frequency Meter, 18.0-26.5 GHz .............
HP K752D WR42 Directional Coupler, 20 dB, 18.0-26.5 GHz ..
HP K870A WR42 Slide Screw Tuner, 18.0-26.5 GHz .
HP K914B WR42 Moving Load, 18.0-26.5 GHz .........
HP Q752D WR22 Directional Coupler, 20 dB, 33-50 GHz ...
HP R382A WR28 Direct Reading
Attenuator, 0-50 dB, 26.5-40 GHz
HP R422A WR28 Crystal Detector, 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 WR1S5 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 ......... $750.00
HUGHES 45714H-1000 WR15 Frequency Meter, 50-75 GHz ......... $900.00

HUGHES 45721H-2000 WR28 ... $1,000.00
Direct Reading Attenuator, 0~Sl} dB, 26. 5—4

HUGHES 45722H-1000 WR22 $1,000.00
Direct Reading Attenuator, 0-50 dB, 33-50 GHz

HUGHES 45724H-1000 WR15 .....oocooiummrmnrnsrerinsismassecssessssassassssens $1,000.00
Direct Reading Attenuator, 0-50 dB, 50-75 GHz

HUGHES 45732H-1200 WR22. ........ccconmionassssssnsasassossosssssansninsasassess $250.00
Level Set Attenuator, 0-25 dB, 33-50 GHz

HUGHES 45752H-1000 WR22 .........oooovuermmmrarissimssssssssossssssses $1,400.00
Direct Reading Phase Shifter, 0-360 deg.,33-50 GHz

HUGHES 45772H-1T00WR2Z..........ovnmemmsesssiaasmcsmsnssssssssasssssssssans $400.00
Thermistor Mount, -20 to +10 dBm, 33-50 GHz

HUGHES 45773H-1100WR19 .........cocvorimreremis e rinispasssssnsas $650.00
Thermistor Mount, -20 to +10 dBm, 40-60 GHz

HUGHES 45774H-1100 WR15 .. $750.00
Thermistor Mount, -20 to +10 dBm 50 75 GHz

HUGHES 47318H-111TTWR10 .....coociiiimininsnsiiasissisms s srsanas $600.00
Tuneable Detector, 75-110 GHz, positive polarity

HUGHES 47741H-2310 WR28 $2,000.00
Phase Locked Gunn Osc., 32.000 GHz, +18 dBm

HUGHES 47742H-1210 WR22 $2,750.00
Phase Locked Gunn Osc., 42.000 GHz, +18 dBm

KRYTAR 201020010 Directional $200.00

Detector, 1-20 GHz, SMA({A)/SMC

KRYTAR 2616S Directional
Detector, 1.7-26.5 GHz, K{t/m)/SMC

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

MICA C-121506 Circulator,
17.5-24.5 GHz, SMA(f/m/m)

MINI-CIRCUITS ZFDC-20-4
Directional Coupler, 19.5 dB, 1-1000 MHz, SMA()

NARDA 3000-SERIES Directional Couplers

NARDA 3020A Bi-Directional Coupler, 50-1000 MHz, N ..

NARDA 3024 Bi-Directional Coupler, 20 dB, 4-8 GHz ..

NARDA 3090-SERIES .
Precision High Directivity Couplers

NARDA 368BNM Coaxial High Power
Load, 500 Watts, 2.0-18 GHz, N(m)

NARDA 3752 Coaxial Phase Shifter, $1,000.00
0-180 deg./GHz, 1-5 GHz

NARDA 37538 Coaxial Phase Shifter, ..............orrmmsnis $1,000.00
0-55 deg./GHz, 3.5-12.4 GHz

NARDA 4000-SERIES SMA ... $75.00
Miniature Directional Couplers

NARDA 4226-10 Directional Coupler, ..........cccccunnee. $275.00
10 dB, 0.5-18.0 GHz, SMA(f)

NARDA 4227-16 Directional $325.00
Coupler, 16 dB, 1.7-26.5 GHz, 3.5mm(f)

NARDA 4242-20 Directional $100.00
Coupler, 20 dB, 0.5-2.0 GHz, SMA(f)

NARDA 4247-20 Directional Coupler, $200.00
20 dB, 6.0-26.5 GHz, 3.5mm(f)

NARDA 42478-10 Directional COUPIEX, .........oorvueicimrmccsrinciessnisonsens $200.00
10 dB, 6.0-26.5 GHz, 3.5mm(f)

NARDA 5070-SERIES $300.00
Precision Reflectometer Couplers

NARDA 562 DC Block, $65.00
10 MHz-12.4 GHz, 100 V max., N(m/)

NARDA 765-10 10 dB Attenuator, $165.00
50 Watts, DC-5 GHz, N(m/)

NARDA 791FM Vari $600.00
0-37 dB, 2.0-12.4 GHz

NARDA 792FF Variable A $375.00
0-20 dB, 2.0-12.4 GHz

NARDA 794FM Direct Reading Variable ................ccovennscnnsinn $375.00
Attenuator, 0-40 dB, 4-8 GHz

OMNI-SPECTRA 2085-6010-00 $50.00
Crystal Detector, 1-18 GHz, negative polarity, SMA(m/)

PAMTECH KYG1014 WR42 Juncti $250.00
Circulator, 18.0-26.5 GHz

SONOMA SCIENTIFIC 21A3 WR42 $75.00
Circulator, 20 dB, 20.6-24.8 GHz

TEKTRONIX 2701 Step Attenuator, $175.00
0-79 dB, DC-1 GHz, AC or DC coupled

TRG B510 WR22 Direct Reading $900.00
Attenuator, 0-50 dB, 33-50 GHz

TRG V510 WR15 Direct Reading $900.00
Attenuator, 0-50 dB, 50-75 GHz

TRG V551 WR15 Frequency Meter, 50-75 GHZ «.............cccovvreverer... $600.00

TRG W510 WR10 Direct Readi S‘MW
Attenuator, 0-50 dB, 75-110 GHz

TRG W551 WR10 Frequency Meter, 75-110 GHZ -.........c..cccooccer..c.. $750.00

WAVELINE 100080 WR28 $200.00
Terminated Crossguide Coupler, 30 dB

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

WEINSCHEL D5108 Double $150.00
Stub Tuner, 1-13 GHz, N(m/f)

WEINSCHEL DS109LL Double $150.00
Stub Tuner, 0.2-2.0 GHz, N(m/)

COMMUNIC

HP 37B0A Pattern Generator / $850.00
Error Detector, 1 kb/s - 50 Mb/s

HP 4935A Transmission Impairment Measuring Set ....................... $600.00

HP 59401A HPIB Bus Analy $375.00

MICRODYNE 1200MR 215-320 MHz T .. ... $600.00

y Receiver, PSK demodulati

TEK 1410R NTSC Gen w/SPG2 sync. .
generator, TSG7 color bars

TEK 1411R PAL Gen. w/SPG12 sync;
TSG11 color bars;TSG13 linearity

TEK 1411R PAL Test Gen.,
w/SPG12,TSG11,TSG13,TSG15,TSG16

TEK 1411R PAL Test Gen., ............ $1,100.00
w/SPG12,TSG11,TSG12,TSG13,TSG15,TSG16

TEK 1411R-opt.04 PAL Test Gen.,w/

SPG12,TSG11,TSP11,TSG13,TSG15TSG16 ...ocvocnrcrrirrrinians $1,400.00
TEK 147A NTSC Test Signal Ger $800.00
with noise test signal
TEK 148 PAL Insertion Test Signal G RO oo $700.00
TEK 520A NTSC VECIOrSE0PE ..o e eesenirssissesnnss $750.00
TEK 521A PAL VECIOTSCOPE .....vvveveroraeenrassssesssssssssssrsssiss sovesssnss $750.00
MISCELLANEOUS
EGAG / PAR.5302 / 5316 LOCK-N .......coovvniveiimmasnsnimmmsnisiimansnnes $2,250.00

Amplifier, 100 mHz-1 MHz, GPIB / RS232C
FLUKE 2180A RTD Digital Thermometer
P.A.R. 5206-95,98 Two-Phase Lock-in Amp.,

2 Hz-100 kHz, GPIB

TEK TM5006 5000-series 6-slot

Programmable Power Module
TEK TM504 500-series 4-slot Power Module ... $175.00
TEK TM506 500-series 6-siot Power Modul $250.00
TEK TM515 500-series 5-slot Ti ller Power Modul ... $250.00
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HAM GEAR

FOR SALE

WANTED: MILITARY capacitors, resis-
tors, transistors, diodes, ICs, semi’s, etc.
Please fax/E-Mail excess lists & RFQs 818-
769-1002 fax 818-769-1084,
electmatind@earthlink.net & http://www.
militarycomponents.com

NEW BATTERIES for Motorola GP-300,
GP-68. Cases and battery illuminators.
Original and after market accessories. To
order call 604-468-9290 or visit
www.nsiradio.com

ANTENNA OPERATION explained
like never before! Find out why antennas
radiate and receive radiowaves. Clearly writ-
ten for radio hobbyists. “The Science of
Antennas,” $14.95 ppd. Orders for the book
or inquiries to Max Research, PO Box 1306,
East Northport, NY 11731,

WANTED: ROCKWELL-Collins HF-80
equipment, B51S-1, 237B-3 log periodic,
Collins literature. gim Stizinger 805-259-
IZDILI. 805-259-3830 (fax), bfl-jfs@smart
ink.net

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 frequenmes
are available. See ad in this section for power
7th‘er $79/each for tran tter.
$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,
I275 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.
Frea ency range 2.3GHz-2.5GHz.

9/each. Compauble 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 24GHz 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
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CB — SCANNERS

SCANNER ANTENNAS: VHF/UHF
Discone base antennas $29.95 + S&H,
HF/VHF/UHF super Discone $45.95 + S&H,
mobile antennas $24.95 + S&H, super scan
duck handheld antennas $19.95 + S&H. Also
antennas for amateur, CB, cell, GMRS, MURS,
SWL, TV. Antenna Warehouse, 81 | 9th Ave.,
Camanche, IA 52730. MC/Visa toll
free order line: 877-680-7818.
www.antennawarehouse.com

CcB MODIFICATIONS! Freq-
uencies, books, kits, high-perfor-
mance accessories, plans, repairs,
amplifiers, 10-meter conver-
sions. The best since 1976!
Catalog $3. CBCIl, Box 1898NV,
Monterey, CA 93942,
www.cbcintl.com

240+ CHANNEL CB/HAM/FRS/COM-
MERCIAL radios: AM/FM/SSB/CW export/
domestic: RCI, TEKK, Motorola, Uniden,
Cobra, Alinco, Kenwood. Mics, antennas, lin-
ears, meters, mod books, manuals, schemat-
ics, night scopes, and tons more stuff!
Catalog $3. MAXTECH, Box 8086, New
York, NY 10150. 718-547-8244. www.penny

circus.net

CBs, ACCESSORIES, SCANNERS,
ANTENNAS, MICROPHONMNES,
COAX. Best prices! Call 1-800-821-2769
for current flyer. We also carry NIMH bat-
teries and chargers. http://www.thomas-
distributing.com THOMAS DISTRIB-
UTING, 128 Eastwood, Paris, IL
61944

COMPUTER

HARDWARE

BRAND NAME low-end Pentium com-
puters starting at $50. Call Jerry W2GIA,
Disks N Dara, 1-800-833-6893 or E-Mail:
dndcom(@earthlink.net

Tired of Expensive Inkjet Cartridges ?

Save 90% on Inkjet Inks !

__ Printer (Call for Others Not Listed!) | # of Refills | Cost/Refill | Kit Price
- | Black | Color | Black | Color | Black | Color
HP 500 Series, 400, Officsjet 300, 350, Fax | 7 14 | a7 285 | 32.95 39.95
HP 600 Series, Officejet 500, 570, 600 7 14 | 4.71 3.21 32,95 44.95
HP 820C, 855C, 870C, 1000C, 1150C, Copier 120, 210 6 12 6.67 3.33 39.95 39.95
HP 720C, 722C, 712C, 880C, 820C, 825C 1120C, 1170C 6 12 6.67 3.75 | 39.95 44.95
'HP 900c Series, P1000 Series, Officejet G55,G85, G95 6 12 | 6.67 3.75 | 39.95 44.95
HP 2000C Pro Color Printer, 2200, 2500 7 6 5.71 6.67 I_ 39.95 39.95
Canon BJ-10, 200, 210, 240, 250 Apple SWriter 1200, 1500 14 20 2.15 2.00 | 29.95 39.95
Canon BJC-4000 Series, C2500, C3000, C3500,C5000 | 60 60 | 0.50 0.67 | 29.95 39.95 |
Canon BJC-6000, 3000, 3010, 5400, S450 14 8 2.85 1.67 | 39.95 39.95 |
Epson Stylus Color 500, 200 20 1.7 1.50 2.356 | 29.95 39.95
Epson Stylus Color 400, 600, 800, 850, Photo _20 1.7 1.50 2.65 29.95 44,95
Epson Stylus Color 440, 640, 660, 7 40, 760, 860 | 20 17 | 1.50 2,65 | 29.95 44.95
Lexmark JP 1000, 1020, 1100, ExecJet Il, lic, Medley 4C .10 17 3.00 2.35 | 29.95 39.95
Lexmark 3200, 5700, Z11, Z12, Z31, 232, 242, 251, 252 15 17 2.67 2.35 | 39.95 39.95
Compaq 1J300, 1J600, 1J700, 1J900, Xerox XJ8C 15 I:4 2.67 2.35 39.95 39.95
| Xerox Home Center 450C, XJO6C Inkjet 1.36 3.33 | 29.95 36

SAVE 30 -55% on New Compatible Cartrldges

Bolded Prices below just lowered 5/1/01!

_ BLACK Cartridge | COLOR Cartridge |

Printer

Canon BJC- 70,BJC-80

~ (CALL FOR OTHERS NOT LISTED 1) |_
Canon BJC-4000/5000/2000 Series, C2500, C3000
3500, C5000, C5500 Apple StyleWriter 2400,2500 | $4.50 / 3.83 / 3.69

(3 pack Black / 3 pack Color)

Epson Stylus Color |l lls, 200

Epson Stylus Color, Color Pro, Pro XL

Epson Stylus Color 400, 500, 600, 800, 850,1520
Epson Stylus Color 440, 640, 660, 670, 7 40,760,860, 1160| $9.95 / 8.46 / 8.16 |
Epson Stylus Color Photo 750, 900, 980, 1200

Qty 1/3/ 6+
| $4.50/3.83 /3.69

| $9.95/8.46 /8.16
1 $9.95/8.46/ 8.16
| $9.95/8.46 / 8.16
| $9.95/8.46 / 8.16

Qty 1/3/6+
$10.95 / 9.31 / 8.98
$10.95/ 9.31 / 8.98

$14.95/12.71 /12.26.
$13.95/ 11.86 / 11.44
$13.95/11.86/11.44
$13.95/11.86/ 11.44
$13.95/11.86 / 11.44

$10.95/9.31 / 8.98

$15.95/13.56 / 13.08

Epson Stylus Color 777

Epson Stylus Color 480, 580,880, Photo

$10.95/9.31 /8.98

$14.95/12.71 / 12.26

Quality Inks for:
HP + Epson * Lexmark
Canon * Apple * Xerox

Inkjef
Southwest =2

www.inkjetsw.com

(480) 668-1069 Fax

r X
e Il or
Mon- Fri

| ~_ Soon

Hg_ug mmhmatjon Black / color klts”
4 oz black dye /2 oz C,M,Y color -
4 oz black pigmented / 2 0z C,M,Y- $49.95

8:30- 5:30 PDT 11:30-8:30 EDT

1-800-447-3469

(480) 668-0959

Soon

$44.95

nlin
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WE CARRY a variety of cables, switch
boxes, accessories, and adapters to connect
PCs, printers, Mac’s, networks, telecommuni-
cations, and audio/video equipment. We
offer: custom cables, free catalogs, and same
day shipping on most orders.Visit our web-
site at www.rogerssystems.com or call |-
800-366-0579.

19” RACKMOUNT ATX PC chassis,
$149 (with ad). www.stores.yahoo.com/cti-
texas, 972-242-8087.

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

e

(e =
VGA TO COMPOSITE (NTSC) VIDEO

CONVERTER — ULT-2000. Handheld.
Powered from keyboard with S-video and
RGB outputs, too. 3:1 zoom control with
many extras. $99/ea. Matco, Inc,
Schaumburg, IL, 1-800-719-9605,
sales@matco.com or visitforder on-line at
WWW.matco.com

UsedComputer.com IS your online
used computer equipment marketplace.
Notebooks, desktops, printers, parts sourc-
ing, buy and sell, free classifieds, auctions,
100s of dealers.Visit UsedComputer.com

NewComputer.com COMPARES
prices and detailed product specifications
from top online  sellers. Visit
NewComputer.com to save time when
shopping for new computer equipment.

DATA ACQUISITION: This very com-
act and low-cost kit will allow virtually any
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 700MHz
$195, custom configured systems, modems,
DSL modems $35, multimedia kits, scanners,
monitors, cases, $20. Hard drives sizes to 40

ifabytes. 540 megabyte $15. Sound adapter
i 0. Call 714-778-0450. Email:
cci@surfside.net

MOTHER BOARD, 233MHz WITH
VIDEO CAPTURE BOARD. ST
MGXm Cyrix Media GX. 6-in-1 multimedia
system board, on board video — VGA, on
board audio, 2 PCl slots, 2 ISA slots, com-
rosite video output. Comes with Hauppauge
mpact Video Capture Board. PCl interface
type 1280x1024 res., 3 composite inputs, | S
video input. Drivers at www.hauppauge.com.
To see pictures and more info, go to
www.surplusvalues.com. $40 each or 10 for
$35 each. VISA/MC. Call Roger @ GS&E,
716-338-7001.

HAUPPAUGE IMPACT VIDEO
CAPTURE BOARD. PCl interface type,
1280x1024 res., 3 composite inputs, | S
video input. Drivers at www.hauppauge.com.
To see pictures and more info, go to
www.surplusvalues.com. $15 each or 10 for
$12 each. VISA/MC. Call Roger @ GS&E,
716-338-7001.

650MHz SYSTEMS from $199. 486

computers $49. Brand name Pentiums from

$199. Motherboards $20, color printers $45,

&ﬂéll floppies, speakers $10. 714-778-
50.

COMPUTER

SOFTWARE

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

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

CAM & MOTION SW/HW: Z-trace PCB
(NC) toolpath. Plotcam motion control, step
drivers. www.ddt-us.com 321-459-2729.
ddt-us@cfl.rr.com

HI-TECH UNDERGROUND
SECRETS — CDs. Computer/
satellite/cable/phone, free energy, mind
machines, laser listener, anti-gravity
electromagnetic/electrostatic  detectors,
pain/virus/AlDs killers, etc.

http//www.hi-techstuff.com

LIQUIDATION WINDOWS 95/98,
Office suites $10-69. Windows companion
$5. 1,000 10 CDs value PACK $20.Windows
tutorials $5, Norton Antivirus, Ghost, Virtual
drive $15. 714-778-0450.

COMPUTER

EQUIPMENT WANTED

6809 GIMIX CPU card wanted. Doctor
Gordon 305-653-8000. Office 301. 16800
NW 2nd Ave,, Miami, FL 33169.

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

ELECTRON/IC
GOLOMWVE

Mini Glass Beam Solar Panel
Great for making powerful Beam Ro-
bats, this lightweight glass cell puts
out 3.5VDC open circult voltage and
15ma short circuit current in sunlight
Size is only 25mm x 53mm. Weighs
about 5 grams (.176 oz). Has block-
ing diode attached to prevent dis-
charge of your battery or capacitor
when light is not striking cell (can be
bypassed if desired). Has 2 insu-
lated wire leads for hookup.

NV5006 ~$2.49%a. SALE! $2.25 ea.

Pool Elert™ Alarm

This is similar to the

Elert™ alarm we sell but it

has the additional useful

features of allowing an exit

delay of 15 seconds so

that any door protected by

the unit can be exited by

pressing the correct key

(allowing you to enter your

backyard without setting

off the alarm). Features all

the other operations of the

Elert™ alarm including a

keyboard to allow you to set your own 3 digit disarm
code, a programmable time delay before activation
of 3, 10 or 20 seconds, and adjustable sensitivity
vibration sensor which can detect the slightest move-
ment of the door, a panic activation mode, LED indi-
cators, a 10 second arming delay and several
attachment accessories. Once activated, the alarm
will sound for 30 seconds or can be deactivated by
entering your 3 digit code. If you do not deactivate
the alarm, the unit will automatically re-arm itself.
Operates on 3 AAA b (not included). Attrac-
tive blue color case unit is brand new in box.

NV5001 $7-05Ea. SALE! $3.95 ea.

12VDC Operated 15KV Negative lon
Generator
Compact negative
lon generator
cleans air of impu-
rities and pro-
vides a fountain
of fresh air.
Negative ions
are produced
during a thunderstorm and these are the same type
that this 2 1/4" x 1 5/8" x  7/8" module produces.
Operates from 12VDC (can even operate from a 9V
battery at slightly reduced output). Simple to use,
just connect 12VDC to the red and black power in-
put leads and a tremendous quantity of negative ions
will be emitted by the needle assembly shown.
These are brand new factory fresh prime units per-
fect for homes, cars, offices, etc.

G9695 $12.95ea. * 2/$25.00

Eversady "C"
Size
Rechargeable
Nicad Battery
Rated 1.8AMP
hour @ 1.2V these
are standard “C" size bright yellow nicads with but-
ton (+) end that can be recharged over and over
again. Brand new!

NV5000 $1-79-ga. SALE!

99¢ ea.

Visit us online:

mine-glec.com

1-800-445-0697

Flexible Solar Panel

Made for the military, these flexible

solar panels produce about 8V at

40ma. They are a laminated “sand-

wich" consisling of a plastic base, a

thin metal sheet, a deposited solar

cell and a clear plastic lamination on

top. The panels are odd shaped but can be cut with a
heavy duty pair of scissors to a compact 3 3/8" x 1 15/16"
rectangle. Each panel has 2 solder pads on back for sol-
dering leads of your choice. Although these are new, they
will have surface scratches as they were shipped 1o us
bulk packed. Lightweight-about 12 grams.

NV5002 3$4:96ea. SALE! $3.95 ea.

Broken Solar Cells

Silicon solar cells can still produce

lots of power even when they are

in odd shapes from being broken. #

We are offering a great selection

of these broken cells. Most will

be able to individually produce

enough energy to drive our solar

mator or connect several together to make “mini solar pan-
els” capable of charging nicad batteries, or operating a
radio, a fan, display, small solar race car, etc. We give
you a 3 9/16" x 2 9/16" x 3/8" plastic box full of them (about
20 pleces). |f they were not broken, they would be equiva-
lent to a solar cell with an area of around 7" x 7! We
even inciude instructions on soldering.

NV5003 SALE! $2.00

Type 1 Relrigerator or Freezer
Ereenplug®

Energy saving device made by Greenplug.
This type is designed for 120VAC refrig-
erator or freezers up to Tamps (840 watls
max) manufactured before 1992. Not for
use on models with LED digital displays.
New with instructions.
$1.08

NV5004 $3:88ea. SALE!
Micro Pager Vibrator

These are used in many sophisticated

pagers to provide the “silent” vibrating

function. Consists of a tiny 14mm (dia.)

by 3.4mm (thick) disk thal contains an

internal motor. There is no external shaft

50 its use is only to vibrate when 3VDC is applied. Re-
quires about 45ma of current. Very unique—can be used
to make micro robots that scoot from the vibration. Has
2 tiny solder pads for connection.

G2124 $2.00 ea.

Nifty Calculator

Small portable calculator with nice features in-

cluding raised positive action keys, ¥, %,

memory, built in batteries and tilt up LCD dis-

play. Size only 29/16"x 4 5/16" X 7/16". These

are black in color with blue, white and salmon

colored keys. Although these are new, a few |

keys may be slightly scralched from them ar-

riving in bulk. Note, no instructions are included but every-
one seems to be able to operate them instantly.

G5074  99¢ ea.

Call taday for your
Iree catalog!!!

1-800-445-0697

(USA anly)

www.goldmine-elec.com

SolarBug Kit

This totally solar

powerad bug never

needs batteries! It

produces a sound

similar to a crazed

cricket whenever the

sun shines on it. Put it

in your garden to sur-

prise and entertain

guests. It can be heard from

quite a distance away. Your

tiny SolarBug can even be |

placed under a lamp and will “chirp” happily.
Your unique looking SolarBug can be “customized”
or painted to look like a scorpion, strange beetle,
atc. You'll never need to buy batteries for your
SolarBug as it uses 4 tiny solar electric power gen-
erators. Size of PC board is about 2" x 15/16". Com-
plete with all parts, pc board and instructions. Skill
Level 1.

C6843 $9.95 ea.

Sci-Fi Sound Elfects

"Therimin” Kit

Produce all kinds of weird ({8

sound effects with this

small simple to build kit. t

Utilize 2 light sensors:

one controls the frequency

and the other modulates (varies) F
|

the sound. Simple one IC circuit

with built in speaker and an RCA :

jack so you can send the sound to i i
your amplifier if desired. Simply use = &
your hands to produce some of the strang-

esl, spookiest sounds you'll ever want to hear! Op-
erates from one 9V battery (not included). Size of
PC board 3 1/2" x 1 1/4". Complete with all parts,
PC board and instructions. Skill level 1.

C6841 $8.95 ea.
We also offer over 175

different electronic

Large Universal Breadboard

Handy breadboard

for making prototype

circuits. White

x6 1/2" x 2 1/8" quick

connect breadboard

accepts almost all

types of electronic components and wires. Consists
of 126 groups of 5 connected terminal points and 8
bus lines of 25 connected terminals.

Brand new-First quality.

NV5005 $4.78-ea. SALE! $3.95 ea.
Extremely Bright Micro Kenen Tube

This is the most
brilliant intense
Xenon strobe
tube for its size
that we have
ever seen. It's
a 0.8" long tube
mounted in a
0.4" x 1" plastic
lens with chrome reflector. It features 3 color coded
flexible leads and is brand new. Perfect for making
wing strobes on small RC flying planes. These are
amazing! Requires about 180V anode to cathode
and any 4KV trigger coil

Mini 4kV Trigger Coll
Designed to fire Xe-
non strobe tubes,
these are perlect for
any strobe tube we sell. Size only 6mm (Dia.) x
12mm (L). Has 3 leads. Brand new.

G9879 §1.00 ea.

Phone Orders Call: 1-800-445-06897 or Fax Your Orders to: (480) 661-8258 For a Free Catalog Call: 1-800-445-0687 /
PO Box 5408 Scottsdale, AZ 85261 www.goldmine-elec.com ¢

Minimum Order: $10 (plus min. $6 Shipping and Handling), We accept

, Visa and personal checks, however, we cannot accept personal checks on orders outside the U.S.

Minimum Foreign Order Amount: $50 (plus a minimum $10 S&H) NOTE: All items subject to prior sale; All prices expire 8-31-01. Foreign catalog request: send $5.00
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Vipeo LCD
4 Inch Video NTSC $150
Sharp P/N 4LU4E
Composite NTSC & RGB Input
12:00 OR 6:00 Viewing Angle
Integrated Backlight & Inverter
Extended Temp: -10to + 60 C
Brightness: 260 nits
Power Consumption: 4.3 Watts
Contrast: 50 to 1

CHARACTER LCD

OPTREX DMF-5005SN-EW

240 x 64 Graphic EL Backlit STN $30
OPTREX DMF-5005N

240 x 64 Graphic Reflective STN $30
SANYO DM2023-7G1

2 x 20 Characler Reflective STN $8
SHARP LM20A21

2 x 20 Character Reflective STN  $8
VIKAY 2035TNLD NOTW-D

2 X 16 Character LED Backlit STN $8

LCD MoNITOR

10.4" DSTNor 121" TFT

Analog SVGA Input

Autosync

Auto Sizeing

Automatic Expansion of VGA
images to SVGA (On 12.17)

Very Aggressive Pricing
Starting under $500!

ToucH MONITOR LCD DISPLAYS CONTROLLERS
...l 6.3" Mono STN $60 ISA
10.4" VGATFT 4 ;
Anal 9.4" Mono Reflective  $60 PCI
og VGA Input .
e 84" TFT $250 PC/104
10 1% Bighinees 94" DSTN 150 | NTSC
RS-232 Touch Screen Option gl
Only 9.9W x 7.7H x 1.5D 104" TFT $350 Analog VGA
. = o 10.4" DSTN $240 Complete LCD Kits with LCD,
Ideal For Factory Automation s
Fully Articulating Ball Mount Controller & Cable Starting
Only $1095 With Touch NoteBook Screens under $200
340 Models in Stock
Obsolete Screens Stocked
Hard To Find LCD? Call!

EARTH

Computer Technologies
“The World Leader In LCD Recycling”

Ph: (949) 361-2333 Fax: (949) 361-2121
http://www.flat-panel.com

WANTED: FOR historical museum, pre-
1980 microcomputers, magazines, and sales
literature. Floyd, VA 24091-0341 (540-763-
3311/540-382-2935).

WANTED: MILITARY capacitors, resis-
tors, transistors, diodes, ICs, semi’s, etc.
Please fax/E-Mail excess lists & RFQs 818-
769-1002 fax 818-769-1084.
electmatind@earthlink.net & heep://www.
militarycomponents.com

WANTED: MILITARY capacitors, resis-
tors, transistors, diodes, ICs, semi’s, etc.
Please fax/E-Mail excess lists & RFQs 818-
769-1002 fax 818-769-1084.
electmatind@earthlink.net & heep/iwww.
militarycomponents.com

WANTED: RADIO service monitors,
IFR, Motorola, HP, Marconi, also late model
HP equipment. 716-763-9104 or fax 716-
763-0371. heep:/lwww.amtronix.com

FEITEK PROVIDES repair, calibration
and traceable certifications of test equip-
ment. Free estimates. We buy, sell and trade
all makes of test equipment. Visa and
MasterCard accepted. Check out our inven-
tory and specials at WWW.FEITEK.COM
2752 Walton Road, St. Louis,MO 63114,314-
423-1770.

KENTRONIX TEST EQUIPMENT
SPECIALS. Check our WEB site at
http://[www.kentronix.com for
monthly specials.We are also looking to buy
test equipment, coaxial and waveguide com-
ponents, manuals, etc. Contact Brian at 732-
681-3229 or FAX 732-681-3312. E-Mail:
brian@kentronix.com

DEC EQUIPMENT WANTED!! We
are buying DEC systems, boards, terminals,
drives and peripherals. Also Scientific Micro
Systems (SMS), 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

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

6 INSTRUMENTS in 1! TPl 440 hand-
held oscilloscope with true RMS DMM capa-
bilities, component test, logic test, trend
mode, frequency counter. Optional software,
cable. Manufacturers 3 year limited warranty.
$299.95. For more information,
www.j-tron.com. Call |-Tron |-888-
595-8766.

Circle #71 on the Reader Service Card.

Miniature Transmitters and Receivers

2 Button / 3 Channel
Transmitter
RF300T
1....$22.95
5..%1995ea
10..%1695ea

RF300XT
1...$25.95

¥ o 10..$1995ea

m 300' (XT), 150' (T) Range

m Frequency: 318 MHz

W 59,049 Settable Security Codes

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

m Fully Assembled in Case

m Dimensions: 1.25"x2.0"x 5"

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

4 Button / 15 Channel

Transmitter
RF304XT

1....$27.95
5...52495ea
10..$21.95ea

® 250’ Range

m Frequency: 318 MHz

m 6,561 Settable Security Codes

m 12 Volt Battery and Keychain Included

m Current Draw: 4.6 ma

m Fully Assembled in Case

®m Dimensions: 1.35" x 2.25" x .5"

@ Push combination of buttons to achieve
up to 15 channels

2-4 Data / 3-15 Channel
Receivers

' RF300RL
RF300RM

1...%$27.95
5...%52495ea
10..32295ea

RE304RL
RF304RM

1...$29.95

5...526.95ea

10...$23.95 ea

m Compatible with 300/4 Transmitters

m 11-24 volts DC Operating Voltage

m 13 ma. Current Draw

m Latching (L) or Momentary (M) Output

m Kits Available (subtract $5.00 ea.)

®m Dimensions: 1.25"x 3.75" x .5"

m 2 (300) / 4 (304) Output Data Lines

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

m Alarm Systems
m Garage / Gate Openers
m Lighting Control

Visitect Inc.

m Magic Props
® Medical Alert
® Monitoring Systems

(510) 651-1425 Fax: (510) 651-8454 Email: Support@Visitect.Com

B Industrial Controls
m Surveillance Control
® Motor Control

P.O. Box 14156, Fremont, CA 94539
38 Jume 2001/Nuis & Volts Magazine

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

Visa / Mastercard, COD
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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.

MODEL 109 pseudo-random noise and
arbitrary waveform generator only $289.
TDL Technology, Inc., www.zianet.com/tdl

o e
POCKET TESTBENCH, inexpensive
RS-232 virtual instrument, with scope, logic,
counter, and generator modes.
www.oricomtech.com

AFFORDABLE HP power sensor repair!
Most 8481 As repaired for $305 or less. We
also handle 478As and many others. Call or
fax for more information.Willamette RF, Inc.,
541-754-7226, FAX 541-753-4629.

OSCILLOSCOPE TEKTRONIX 465
signal generator, compatible Polaroid 667
camera, Best offer 413-256-0894, Amherst,
MA.

TEST EQUIPMENT: Fluke 760A $600.
893A $80. 1900A $125. 1920A $180. 1953A
$225. 1953A $350. 8000A $85. 8600A $105.
B8600A $120. 8800A $150. 8300A $75. HP
214A $425. 226A $120. 331A $115. 3435A
$105. 4260A $95. 5245L $105. 5253B $65.
5328B $260. 8640B 1-2-3 $1,500.VU Data
5110 $125. Stantron cabinet rack $160. Tek
067-0589-00 $100. 067-0587-00 $150. 067-
0587-01 $250. 7603 military scope $450.
7704A $225. 7904 $350. 7Al6A $60. 7A19
$150.7A24 $95.7A26 $75.7B53A $90.7B80
$80. 7B8B5 $95. 7B92A $130. 7DI3A $85.
7D14 $90.7D15 $75.TM504 $125. DM501
$105. FG504 $450. Also manuals. Cashier’s
check or money order. Sunset Electric, 406-
777-2440.

VALHALLA SCIENTIFIC 4100ATC
low level digital ohmmeter, originally $1,295,
price now 1, rwking offers. Email:

zdtvguy@hotmail.com

SECURITY

SPECIAL PROJECTS: Wild, weird,

wacky, wonderful hardware, technical
coaching, website designs.
Lone Star Consulting, Inc,
www lonestartek.net

SURVEILLANCE-COUNTERSUR-
VEILLANCE: | buy and sell used equip-
ment. Steve 410-879-4035.

5 AND 5.5” LCD high definition
color monitors wjstereo. 960 x 240
pixels wi/brightness and tint controls.
Arttractive 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 this month
only with regulated power $249/each.
Matco, Inc., Schaumburg, IL, 1-800-719-9605,
sales@matco.com or visitorder on-line at
Www.matco.com




COUNTER-SURVEILLANCE=$250
HR! Electronic eavesdropping is unbeliev-
ably widespread! Are you sure you're safe!
Learn how others (without prior experi-
ence) earn $250 HR in the fascinating field
OUNTER-SURVEILLANCE! For FREE
catalo call: 1-800-732-5000.
HTTP/MWWWSPY-CITY.COM

|-

THE TLC-1 records automatically all tele-
phone conversations up to 12 hrs. on a sin-
gle tape, $69. The FMX=1 detects and
locates bugging devices, $69. The TLP=1
stops others from listening in or recording
your telephone conversations, $49. Send
check to Vakis, 2930 Pine Ave., Niagara Falls,
NY 14301. Buy wholesale directly from man-
ufacturers.

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 |2mm lens
are available. /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 visitvorder on-line at
www.matco.com

PC MQNITQR AS SECURI‘I‘Y
MONITOR. The VGA-801 accepts stan-
dard NTSC or PAL inputs for display on any
existing VGA/SVGA computer monitor. Small
compact size. Over 600 lines of resolution,
twice that of standard TV monitor! $69
each. Dealers welcome. Matco, Inc.,
Schaumburg, IL, 1-800-719-9605,
sales@matco.com or visit/order on-line at
Www,matco.com

ALARMLAND.COM SECURITY
devices for professionals. Motion detectors,
panels, contacts, CCTV, and more. Fax your
order to 732-840-1390,

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. 110 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 quy. of 4. Small size, 3-
1/2"D x 2"H. Matco, Inc., Schaumburg. IL, I-
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

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,

VGA TO COMPOSITE (NTSC/PAL)
VIDEO CONVERTER — ULT-2000.
Small foot-print. Powered from keyboard
with S-video and RGB outputs, too. 3:|

3" filter, and you will see in the DARK.
$18/each. Purchase 2 for  $30.
Matco, Inc., Schaumburg, IL, |-800-719-9605, Inc.,
sales@matco.com or visitorder on-line at
www.matco.com

400 TV line.

www.matco.com

$199 per system.
Additional cameras at $129/each. Matco, with
IL, 1-800-719-9605,
sales@matco.com or visitorder on-line at

Schaumburg,

optional zoom control, simultaneous outputs
many extras. $99/ea.
Matco, Inc., Schaumburg, IL, 1-800-719-9605,
sales@matco.com or visit/order on-line at
www.matco.com

Clean and powerful, plus an on
M board computer that's your

“virtual” station engineer! We can
now supply tm-key packages for
your community or LPFM station.
Call or visit wrbmadcastwebsne.mhgmowerfmmm for more details.
PX1 $1,795.00

 BROADCAST YOUR MP3 AND WAV FILES

Our FM broadcaster designed specifically for PC
sound-cast. Broadcast MP3s, intemet radio and
more to any FM radio in your house or yard. You
can't buy an assembled broadcaster this powerful
or clean. Kit includes case and power supply.
MP3FM 399 95

EMI00 SYNTHESIZED FM STEREQ RADIO SIALON

« Synthesized 88 to 108 MHz for no frequency dift !
= Built in mixer - 2 line inputs and one

« Strappable for higher power output
« Low pass filter for great audio

Qur FM100 is used all over the world by serious hobbyists as well as churches,
drive in theaters, and schools. The kit includes metal case, whip antenna and built-

in 110 volt AC power supply.
FM100 -Pro FM Stereo Radio Station Kit $249.95
FM100WT 1 Watt, Wired Export Version $399.95

LEWM.SIEREQ RADIO TRANSMUTTER

Great entry level FM broadcast kit. Thousands in use.
for sending music through house and yard, ideal for

too - you'll be amazed at the exceptional audio quall-
ty! m‘?\!yg;leryorswﬁmt,)\ddmadmgmse
and whip antenna set for great pro look.
FM10A  Tunable FM Stereo Transmitter Kit $34.95
CFM Matching Case and Antenna Set $14.95
FMAC 12V DC Wall Plug Adapter $9.95

CARPET ROVER il ROBOT KIT

This advanced kit is an 8 x 8" differentially steered
base that is excellent for carpet or tiled floor experi-
mentation. It uses the Next Step microcontroller, a
BASIC Stamp 2 controller that can use the BS2 or
BS2-E (sold separately). A host PC is required to
download programs to the robot. This complete kit
includes the Rover, programming cable, IR proximity
detector, burnpermmkil.mdhefo&gwrérldao
185.

RK3000 Carpet Rover Il Complete Kit
COMBUSTIBLE GAS DETEC

Buld this kqt and detect combustible gases and vapors
ug,as gasoline, propane, and dozens
000isa Iocal alarm only, GLD1010

mcludes a re1ay to control extemal alarms.
GLD1000 $29.95
GLD1010 $39.95

Circle #73 on the Reader’Service Card.
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We've got the kit! Our K4500 is a synthesized
! FM stereo tuner, the K4100 is a matching pre-
- amp. Both are fully digitally controlled with an
optional IR remote control (kit also). Add our
K4020 2 x 155W Class A power amplifier kit to cormele(e your drop-dead
stereo. We also have tube amplifier kits. Visit us on the web, or request our
new catalog for more information.

K4500  Synthesized FM Stereo Tuner Kit $399.99
K4100  Digital Preamp Kit $399.99
K4101 IR Remote Control Kit $69.95
K4020  Solid State 310W Power Amp Kit $499.99

o ELECTRONIC FROTOTYE ‘NG.SO”.%‘E»:

S mw..%m

T AktTec o et Youcanaealeandl;estACNDCamts
minutes after installing this package on your
PC. Start from scratch, or from the included
library of pre-designed circuits. Drag and drop
placemtimaoon?letehsw!smmd

passive components. Test using a complete list
of virtual instruments, Oscilloscope, voltmeter,

-l ohmmeter, ammeter, and watt meter.

$49.95

Hobbyists and educators have embraced the Basic Stamp
amily of microcontrollers thanks to their power, ease
of programming and simple interface. Ramsey now
offers popular BS boards, kits, and trainers. ‘ve
been wanting to leamn microcontrollers, or them

into a project, now's the time!

BS1IC Basic Stamp | Module $34.00
BS2IC Basic Stamp Il Module $49.00
27205 Basic Stamp 1 Starter Kit $109.00
28150 Board of Education Full Kit $109.00

These are easy fo build kits that can be used either stand
alone or as building blocks for more complex project

e B i BN9  Super Snoop 2W Audio Amp 53.95
gt gﬁ MB1 Mad Blaster 15W Warble Alarm $4.95
B 998 151 Touch Swich $6.95
SA7 RF Broadband Preamp +20 dB $14.95

7 Touch Tone Decoder $29.95

433 MHz license-free band
, Sensitive superhet receiver with RF LNA
- Stable over full 3-12 VDC range
@ Optional on-board 12 bit encoder/decoder using Holtek
HT12 series chips
RXD433 433 MHz Receiver/Decoder Mod., Assembled  $26.95
TXE433 433 MHz Transmitter/Encoder Mod., Assembled $24.95
RX433 433 MHz Data Receiver Mod., Assembled $21.95
TX433 433 MHz Data Transmitter Mod., Assembled $19.95

« SAW Resonators for high stabillty - NO Drift!
.m « Powerfl +10 dom output
. up to 600

Nuts & Volts Magazine/Jome 2001 39



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,
$1 19/each — price reduction. Matco, Inc.,
Schaumburg, IL, 1-800-719-9605,
sales@matco.com or visitforder 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.Winter special. Price slashed to
$249/each. Matco, Inc., Schaumburg, IL, |-
800-719-9605, sales@matco.com  or
visitorder on-line at www.matco.com

HI-TECH SURVIVAL: | 50+ books, soft-
ware, special projects: electronics, comput-
ers, internet, phones, security. CON=
SUMERTRONICS, PO Box 23097,
Albuquerque, NM 87192, 505-321-1034.
www.tsc-global.com

WIRELESS MICROPHONE. Micro-
sized, UHF crystal-controlled, easy-to-
assemble kit. Range up to 3,000 feet.
Excellent sensitivity. $39.VHS, 1370 Trancas
Street, Suite 201, Napa, CA 94558. Email:
Vhs 18092@aol.com

WWW.COVERTBUG.COM 8 HR 22
min DIGITAL RECORDER. Internal
microphone & speaker.VOX, external micro-
phone & earphone. Telephone recording
coupler. 4x1-3/8x9/16in. Visit website for
details. Brochure. $225 + $6 S&H.
Sheffield Electronics, PO Box 377940,
Chicago, IL  60637. 773-324-2196.
sheffield@covertbug.com

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

SECURITY DISTRIBUTORS needed
for our complete line of products. Complete
line of products shown above. MATCO, Inc.
Visit www.matco.com and call 630-350-0299
for more info.

e \
- J

R\

WEATHER RESISTANT OUTDOOR
CAMERAS. WR-700 type, high impact
tempered glass with stand. Black & white
243 lines), or color (420+ lines) available.
tandard 3.6mm lenses with optional lenses
of 6, 8, and 12 mm at $20 extra. B/W
$119/each. Color $179/each. Small
compact size with sun shield. Matco, Inc.,
Schaumburg, IL, 1-800-719-9605,
sales@matco.com or visit/order on-line at
www,matco.com

ULTRA LOW-LIGHT COLOR — 470
line/0.3 lux camera, CNL-|I-C-HR,
1.5" x 1.5" x 1", 1/3" CCD board camera
with 3/6mm F2.0 lens. Excellent color rendi-
tion using Sony chipset. 12VDC @ 240 mA.
Optional 6, 8, 12mm lenses. Special
$179/each. Matco, Inc., Schaumburg, IL, |-
B00-719-9605, sales@matco.com  or
visit/order on-line at www.matco.com

COLOR — LOW LIGHT 2 LUX 32mm
x 32mm, 350 TVL with optional enclosure.
Pinhole and standard lens types available.
Price reduction, $99/ea.Add $10 for enclo-
sure with swivel mount. Matco, Inc.,
Schaumburg, e, 1-800-719-9605,
sales@matco.com or visitforder on-line at
WWW.matco.com

QUAD VIDEO CABLE MODULA-
TOR. CV5-600 inserts 4 composite video
signals on unused cable channels, 81 thru 95.

tch 4 remote security cameras from any
TV in your home! Built-in signal amplifier and
comb filter eliminates any ghosting and actu-
ally IMPROVES existing video! Only one
unit needed with existing cable system.
$199/each and $169/each in ;ty. of 4.
Matco, Inc., Schaumburg, IL, 1-800-719-9605,
sales@matco.com or visitforder on-line at
www.matco.com

40 DAYS and 40 NIGHTS
RECORDER.Time lapse, can be activated
by either contact closure or continuous duty
operation with standard T-120 tape.

odels from $349-$529. Matco, Inc.,
Schaumburg, IL, 1-800-719-9605,
sales@matco.com or visitorder on-line at
www.matco.com

OC.O‘..C..".... PO R 2o '5

Ty

NNEL MULTIPLEXER.
Djls%Iay 4,8,and 16 video outputs directly on
a or security monitor. This is the only
device which allows full screen display of
video on VCR playback (see 40 days and 40
nights recorderj. lenty of options including
tilting, zoom, individual gain adjustments, etc.
Price slashed to $849 each —
Winter special. 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 12" monitor
is just too small for most applications.
Attractive dark gray enclosure with audio
and built-in speaker. 75 ohm termination
switch for balancing with all types of CCD
board cameras and other video inputs.
$139/each. Matco, Inc., Schaumburg, IL, |-
800-719-9605, sales@matco.com or

visit/order on-line at www.matco.com

Turn Your Multimedia PC into a Powerful
Real-Time Audio Spectrum Analyzer

Features

* 20 kHz real-time bandwith

*» Fast 32 bit executable

» Dual channel analysis

= High Resolution FFT

* Octave Analysis

* THD, THD+N, SNR
measurements

+ Signal Generation

*» Triggering, Decimation

* Transfer Functions, Coherence

* Time Series, Spectrum Phase,
and 3-D Surface plots

* Real-Time Recording and
Post-Processing modes

Applications

« Distortion Analysis

= Frequency Response Testing
+ Vibration Measurements

* Acoustic Research

System Requirements

* 486 CPU or greater

+ 8 MB RAM minimum

* Win. 95, NT, or Win. 3.1 + Win.32s
* Mouse and Math coprocessor

* 16 bit sound card

a subsidiary of Sound Technology, Inc.

Priced from $299

(U.S. sales only — not for export/resale)

DOWNLOAD FREE 30 DAY

TRIAL!

www.spectraplus.com

PHS 5 EfSpectra Plus

FFT Spectral Analysis System

Sales: (360) 697-3472

Fax: (360) 697-7717

e-mail: pioneer @telebyte.com
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Serial in, graphics out.
Almost too easy.

These serial displays take RS-232 at 2400 or 9600 baud
and produce stunning text and graphics on a supertwist
LCD screen. See our complete line at www.seetron.com.
All models are in stock for immediate delivery.

GI12032
120x32-pixel LCD

saxzo. $99.00

Same size as 2x16 text LCD
Editable font(s) in 4 sizes
Up to 6 screens in EEPROM
Easy terminal protocol

(3.7x28in))

(32x1.4in)

G12864
128x64-pixel LCD
$199.00 soxzs

Large, sharp LCD

Editable font(s)

Up to 14 screens in flash
Separate text, graphics layers
DBS connector built in

AC adapter jack built in

Easy terminal protocol

www.seetron.com

Circle #75 on the Reader Service Card.



SEE ADMART SECTION, pages 72
and 73 for other MATCO products, includ-
ing wireless systems.

SATELLITE

EQUIPMENT

FREE BIG dish catalog. Low prices!
Systems, upgrades, parts, and “4DTV)
Skyvision, 1010 Frontier Dr., Fergus Falls, MN
56537. www.skyvision.com Call 1-800-
543-3025.

BEST PRICING on 18" satellite TV sys-
tems for home and RV. DISH Network
DirecTV, multi-room viewing options, acces-
sories, more. www.skyvision.com Call 1=
800-543-3025.

WANTED: MILITARY capacitors, resis-
tors, transistors, diodes, 1Cs, semi’s, etc.
Please fax/E-Mail excess lists & RFQs 818-
769-1002 fax 818-769-1084.
electmatind@earthlink.net & htep:/fwww.
militarycomponents.com

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

MILITARY SURPLUS

ELECTRONICS

WANTED: MILITARY capacitors, resis-
tors, transistors, diodes, ICs, semi’s, etc.
Please fax/E-Mail excess lists & RFQs 818-
769-1002 fax 818-769-1084.
electmatind@earthlink.net & hetp//www.
militarycomponents.com

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

ANTIQUE VIDEO TRANSFER SER-
VICE: transfer any 2" QUADRUPLEX tape.
Affordable fast! Phone/fax 415-821-7500 or
415-821-3359. 5001 Diamond Heights Bivd.,
San Francisco, CA 94131-1621.

ATTENTION LASER and optics exper-
imenters. My new guide explains how to
make your own top quality front surface
mirrors. Amazing process revealed. Simple,
safe and easy to use, this process produces
true front surface mirrors. Saves money. Free
information, or send $12 and $1.50 postage
to HC Maxey, PO Box 16289, Salt Lake City,
UT 841 16-0289.
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Test Equipment 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.

CALL: 800.615.8378

FAX: 800.819.8378

WWW.TestEquipmentConnection.COM

SYNC-A-LINK UNIVERSAL video
sync generators. Phone 918-479-6451,
Email: rlc@sstelco.com Sync-A-Link, PO
Box 4, Locust Grove, OK 74352.

PC HONITOR AS SECURlTY
MONITOR. The VGA-801 accepts stan-
dard NTSC or PAL inputs for display on any
existing VGA/SVGA computer monitor. Small
compact size. Over 600 lines of resolution,
twice that of standard TV monitor! $69

SPECIAL PROJECTS: Wild, weird,
wacky, wonderful hardware, technical

coaching, website designs.
Lone Star Consulting, Inc,
www.lonestartek.net

ANTIQUE RADIOS, wbes, pro audio
gear & video equipment and more at
www.bibbtek.com (updated weekly) or call
Tom @ 856-222-0636, fax to 856-222-0638
for a fresh list. Credit cards welcome.

STEREOSCOPER VR 3D generator.
GenCams.
ric@sstelco.com. Syne-A-Link, PO Box
4, Locust Grove, OK 74352 USA.

918-479-6451, email: Schaumburg,

www.matco.com

each. Dealers welcome.

sales@matco.com or visit/order on-line at

Matco, Inc.,
1-800-719-9605,
verter boxes.

lorrendaro@webtv.net

WANTED: TEKNIKA 6510 cable con-
707-928-5528.

The Standard for checking
Capacltors 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’ve given up on.

CapAnalyzer 88A

Locate shorted or leaky

components or conditions
to the exact spot in-circuit

Still cutting up the pcb,
and unsoldering every
part trying to guess at
where the short is?

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

LeakSeeker 82B

Available at your distributor, or call 561-487-6103

Electronlc Design Specialists

2 _# Ao e bl e B BAERRe  F AT S s s R O R S TR S WIS s R T IR S

www.eds-inc.com
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VISIT US ON THE WEB AT:

http://www.candhsales.com

0 and ” email: candhsales@earthlink.net
SALES COMPANY

2176 E. Colorado Bivd. * Pasadena, CA 91107

TOLL FREE:
1-800-325-9465

C & H SALES COMPANY HAS BEEN IN BUSINESS FOR OVER FIFTY YEARS.
WE'RE THE BEST SOURCE FOR GREAT BUYS ON ITEMS LIKE THESE - AND MORE!

FREE
148 PAGE
CATALOG!

CABLE CONVERTERS. Original equip-
ment with remote. Like new. Lowest prices.
Guaranteed, ready to % Limited models.
Call for fiyer 412-833-0773.

CABLE PARTS for all makes and
modeils, raw boxes at low prices.
Cail 1-888-817-8100. No NY
sales. www.chipplace.com

UNMODIFIED CATV converters.
Original equipment & |25 ch. converters.

Repairs and upgrade. Low price guaranteed.
Call 1-888- 958 5589.

ELECTRONIC CDUNTER
HEWLETT PACKARD "
Model 5328A, Universal
counter. Usable to 100

MHz, 100 ns single shot resalu- .

fion. Has frequency, period, period average, ratio, total-
ize, scale functions. Two input channels provide individ-
ual slope, polarity and level settings. Has 9 digit LED
readout. Input power 100-240 VAC 48-66 Hz 100 VA
max. Dimensions: 17" wide x 17-1/4" deep x 3-1/2"

high.
Stock #TE9808 $250.00

SOLA CONSTANT VOLTAGE TRANSFORMER
SOLA ELECTRIC, #93-13-150. Harmonically neutralized
constant voltage transformer. Rated at 500 watts. Input
voltage 95 to 130 VAC 60 Hz. Output voltage 120 VAC.
This unit is designed for rack or bench mounting. The
meters on the front panel indicate output current and
input/output voltage. A toggle switch is provided for
selection of input or output voltage. The input voltage is
connected at the rear of the unit via a covered electrical
panel. Two standard 3-wire grounded electrical outputs
are supplied on the front and rear panels. Dimensions:
19" wide x 14-1/4" high x 10-1/4" deep. Weight 59 Ibs.
Slock #5TR9900 $225.00

MILLIOHMETER
HEWLETT PACKARD,
Model 4328A.

Designed to measure
very low resistances.
Measurement range

1m ohm to 100 ohms.
Resolution 20 u ohms.
Analog meter readout. Ideal for

measuring contact resistance of switches or relays. This
unit is also useful for measuring the resistivity of semi-
conductor devices. (Requires special 4 terminal probes
which are not supplied, but probably are available from
Hewlett Packard.) Power input: 115-230 VAC 48-66 Hz,
5 VA max. Dimensions: 5-1/8" wide x 11-1/2" deep x

6-1/2" high.
Stock #TE9812 $200.00

PRECISION LINEAR WAY BEARING
This assembly consists of a linear ball bearing track rail
and two ball bearing sfider elements. 280mm long with
14 countersunk holes for rail mounting. Stainless steel.

Stock #BR2002 $57.50

DIAPHRAGM
PUMP

THOMAS
INDUSTRIES

Single diaphragm
oil-less pump. Motor
rated 115 VAC 60 Hz.
Pump output is 0.69
cfm free air. Max. continuous operating pressure 20 psi.
Stock #PC9904 $49.50

Master Charge Visa American Express ™ Discover

Call us first if you have surplus inventories of electronic, opfical, or mechanical items for disposal

WE BUY & SELL!

Circle #78 on the Reader Service Card.

PlC'n Books

LEARN ABOUT PIC MICROCONTROLLERS

WE PROVIDE QUICK SERVICE. / EXTEND LIFE OF OLDER EQUIPMENT
WE OFFER FREE QUOTES. / FREE RETURN IF QUOTE IS REFUSED.
WE PROPERLY DISPOSE OF YOUR OLD CELLS BY RECYCLING.
WE GIVE YOU A 12 MONTH WARRANTY.
WE WILL BE HERE WHEN YOU NEED US / EST. 1986
WE SAVE YOU **** MONEY ~* 555§

WE SERVICE RECHARGEABLE BATTERY ASSEMBLIES FOR ALL TYPES OF ELECTRONICS.
RADIOS, SCANNERS, CORDLESS TOOLS, BAR CODE READERS, GPS, SCIENTIFIC, SURVEILLANCE

QUAD VIDEO CABLE MODULA-
TOR. CVS-600 inserts 4 color or black &
white composite video signals on unused
cable channels, 81 thru 95.Watch 4 remote
security cameras from any TV in your home!
Built-in signal amplifier and comb filter elim-
inates any ghosting and actually
IMPROVES existing video! Only one unit
needed with existing cable system.
$199/each and $169/each in qty. of 4.
Matco, Inc., Schaumburg, IL, 1-800-719-9605,
sales@matco.com or visit/forder on-line at
www.matco.com

CABLE PARTS & EVERYTHING.
Parts & accessories. Best prices & quantity
discounts. WE DON'T SELL BOXES. |-800-
MODULE-O0.

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 BROKER?’S is having their final
blowout of their warehouse. The following
unmodified equipment is available to other
brokers and cable companies in 100 lots:
Zenth ST1600 550MHz $7. 5507 $25. VIP
$12. Pioneer 6310 $40.6111 $25.V558 $45.
22245P, 2254 $80. SA 8580 7 button, 8570
$25. 8600 $40.You must prepay shipping on
all orders $175. Se hablan espanol. Call |-
800-219-8618.

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.

ABC WHOLESALER’S  specials.
Minimum lots of 10.SA 8600 $25 ea.FJerro!d
BB $45 ea. Jerrold 7212 $19.95 ea. Pioneer
6110 $25. 1-800-510-1924.

" PRIMECELL

IF YOU NEED NEW BATTERIES FOR YOUR ELECTRONIC EQUIPMENT
DON'T PITCH EM’ - SEND THEM FOR REBUILDING ! - SAVE $ §
WE INSTALL NEW NI-CAD OR NI-MH BATTERIES INTO YOUR CASE.

WE IMPROVE PERFORMANCE TO BETTER THAN ORIGINAL.
WE FIX WHAT CAN'T BE FOUND. { OR AFFORDED )

GENERAL ELECTRIC

MOTOROLA

MPD PLS MPA 4850P §34.50 APX650 1050 1105 $ 32.50
MPD PLS MPA 4860P §39.50 101010701100
MPR MPS MPX 763777 § 39.50 1120 1200 Series  § 32.50
MONOGRAM 4506P1/3 § 37,50 BP2500 650mAh § 19.50

M AXON SA-1155 1160 § 39.95

UNIDEN RADIO SHACK

HTX 202/404  § 22.50
NEW NiMh HTX pack
8.4V 1660mAh $ 39.60

$32.50

KENW D
BP205 1600mAh  § 22.50 PBW;EE.'.‘M o C; 28.60
ICOM PB7/8/9/13/14/18 $ 34.60

BP2/BP3/BP22 $ 19.50 KNB6E/7T/12/14/16 $ 34.50

BP5/BP23/24 $27.60 PB10/26/26/32 $24.60

WHOLESALE CABLE converters
blowout sale. CFT 2244SP $80, CFT 2014
$55, DPBB-7 $50, DPV7 $45, SA 8600 $55,
SA 8590 11-B $50, SA 8580 7-B $40, 5/lot
min. Cali Scott at
205-594-5994 or email at
SRSElectronics@aol.com

WHOLESALE DISTRIBUTOR. New
unmodified 860MHz/125 channel converter.
Features: channel 3 or 4 switchable output;
HRC, IRC standard; audio & video cables
included; parental control; sleep timer; last
channel recall; 4 memory + volume remote
control; SAP (Spanish); by pass technology.
Call for wholesale pricing. Se hable espanol.
ABC Wholesalers 1-800-510-
1924,

CATV CONVERTERS WHOLE-
SALES. ClearMax 6000, coolboxes express
125 channels. Panasonics 175, Avenger3,
boss, and many more. Absolute lowest
prices. Call 1-877-631-1856.

POSITIVE AND negative cable TV filters.
www.gofilters.com 1-800-235-8080. Mike is
back, give us a call. We can help in all situa-
tions.

VHF/UHF TV tuners. Miniature type. Call
me. | have about 500 pcs. Great for ATV.Also
channel 3 or 4 channel switchable modula-

tors with wiring harness. Call me. Mike |-
800-235-8080.

1 HAVE about $20,000 in excess electron-
ic inventory. ICs, capacitors, resistors, and
much more.Will donate to non-profit og-
nization. You pay UPS shipping charges. Call
for complete list. Your organization must
supply legal IRS tax deduction form. Call
Mike |-800-235-8080.

BIZFON.COM PHONE system that is
truly plug & play. Auto attendant and voice
mail built in. Best deals at 732-840-1390 or
hes@heselectronics.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

WANTED: MILITARY capacitors, resis-
tors, transistors, diodes, ICs, semi’s, etc.
Please fax/E-Mail excess lists & RFQs 818-
769-1002 fax 818-769-1084.
electmatind@earthlink.net & htep:/fwww.
militarycomponents.com

CASH PAID FOR ICs. Military or com-
mercial integrated circuits, transistors,
diodes, any semiconductors.
ELECTRONIC SURPLUS INC,, 5363
Broadway, Cleveland, OH 44127. 216-441-
8500 or fax 216-441-8503, since 1946.
www.electronicsurplus.com

RF TRANSISTORS, TUBES,
TEFLON WIRE, SILVER MICA
CAPS. 25C2290, 2SC2879, SDI446,
MRF455, MRF454, 2SC1969, 25C2166,
2SB754, TA7222AP, 2SC2086, TA7222AP,
MRF247, MRF317, SAV7, etc., 4CX2508,
4CX1000A, 4CX1500B, 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 |-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.

MATCO WILL design, engineer, and
develop a 24GHz wireless 8 channel solu-
tion for your remote applications. FCC
approved. Matco, Inc., Schaumburg, IL 1-800-
719-9605. E-Mail: nsales@mat-co.com Web
site www.mat-co.com

MX300 HTE00 MT1000 STX
NTN 4586 4824 5414 §37.50
NTN 6447 5621 5545 $ 37.50

BP7/CM7/ BP8 $ 34,60
BP1567/174/180 § 34.560
NLN 5860 NTN 4327 $ 39.50 CM140/141/166 $ 41.50 Any brand 7.2V § 21.50
YAESU Any brand 9.6V $ 29.60

MIDLAND FNB3 4121416 $32.95 Any brand 12.0V $ 36.50
70-B10 B16 B19 B21 $23996 FNB1921 2627 38% 3295 Any brand 14.4V § 39,60
B25B26B32B36BE0 $39.96 FNB 101117 2636 $23.95 Any brand 18.0V § 44.60

See our web pages about rebuilding battery packs used for Land Surveying.

BATTERY REBUILD SERVICE

FOR INFORMATION ABOUT YOUR REQUIREMENTS ... CONTACT US:
USE THE EASY INFO. REQUEST PAGE AT http://www.primecell.com
PHONE OR FAX : (814) 623-7000 E-MAIL TO: sales@primecell.com
SEND PACKS FOR FREE QUOTATION BY: UPS, FEDEX, OR US MAIL

CUNARD ASSOCIATES INC., 9343 US RT 220, Bedford, PA 15522

CORDLESS DRILLS
50% MORE CAPACITY.

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

PIC is a trad

rk of Mi hip Technology Inc.

SQUARS [1] secrronics

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

http://www.sq-1.com

42 Jume 2001%/Nuts & Volts Magazine

Continued on page 55

Circle #79 on the Reader Service Card.



Cyber-Street Survival

Net Demon

he one | use is Net Demon, the

new version 3.0 which was
released just a couple months ago
(April 2001), It has a few things that
none of the others do and it costs
only $20.00, which is a lot less than
it is worth.You can download it at
www.netdemon.net (the filename is
nd_inst.exe), and install it the same
as any other program. Start it and
you see the opening screen.

Now, in the last article, | men-
tioned that you will need the DNS
— Name Servers — from your ISP.

Name Servers — as explained in
Part | — work like this:When you
type in the name (URL) of a web site
into your web browser, such as
www.fusionsites.com, and hit

<ENTER>, your ISP uses a name
server to convert fusionsites to its IP
address; 208.128.203.195.

The IP tool is used to convert
addresses back and forth. Click the
IP button. In the window type
www.nutsvolts.com and click OK.
You'll see the screen in Figure |.

Net Demon has found the
numeric |IP address for the Nuts &
Volts site.

Now, do it in reverse, typing in
63.141.52.118 and hit OK.

Net Demon did the lookup in
reverse. Try some others if you like.

Configuring Net Demon
At the top left corner, click File

and then Options.
Minimize to Tray lcon, if clicked,

by ML Shannon

Welcome — once again — back to
Cyber-Street

In Part 5, we read a little about "Hackers," viruses (virii?), the basics
of encryption, and SuperScan — an excellent port scanner. A security
and diagnostic tool that, while it can be abused, is a legitimate and nec-
essary application for those who want to learn about IP technology.

In this article, the last in the series, we will rehash a few things
from the previous articles, have a short review of NeoWatch (an auto-
mated firewall), and details of the exercise where someone in Australia

hacked my notebook computer.

The rest of the article is devoted to Network Information tools:
programs which you can use for trying to trace spammers, find out
more about a company you saw advertised in a banner ad or found
through a web search, verify an Email address, and other things.

Some of these tools are built into Windows. They run under DOS,
and can be a little confusing — DOS has never been called user-friend-
ly. There are other individual tools that are better, available from vari-
ous download sites, but the most efficient way is to use a 'suite’' — a
program that contains most or all of these tools.

will place an icon on the system tray
so you can open it from there. Start
Minimized means that when you first
start up Net Demon, you will see
that icon rather than the opening
screen.

In the window below, you can
(but do not have to) enter an Email
address. It doesn't have to be your
real address; you can use one of the
free accounts such as Hotmail or
Bigfoot that you read about in Part

Check all of the three little
boxes below. Ignore, for now, the
Name Server box.We will come
back to it. Click OK

Across the top of the screen are
a number of icons: The yellow hand
is Finger, then Whois, DNS,
Traceroute, Ping, a funny face which
is Stupid URL Tricks, an envelope
which is Email Verify, WWWY, Info, and
IP as in the above example.

Ping

he icon with the yellow dot and
red lines is Ping, which works
something like the Sonar systems
used in submarines. The sub sends
out the signal we have all heard in
movies, to see if it returns (bounces
off something). Such as an
enemy sub or Charlie Tuna.
Your computer does the
same thing — sends out a
signal to an IP address you
specify and waits to see if it
echoes, bounces back. If it
does, there is something at
that address. If it does not
return, there may still be a
computer there, but it is
probably in Stealth mode.

Remember Stealth from Part 1?
Stealth means that the computer
hears the ping, but just ignores it;
does not respond. If not, you can go
back to Gibson Research at
www.grc.com to read about it.

In this example, | will ping the
Electronic Frontier Foundation,
www.eff.org.

— pinging 204.253.162.1 |, please

wait...
— sending to 204.253.162.11
[204.253.162.11],

reply from [204.253.162.11] 311 ms
reply from [204.253.162.11] 194 ms
reply from [204.253.162.11] 196 ms
reply from [204.253.162.11] 238 ms
reply from [204.253.162.11] 188 ms

— ping statistics for 204.253.162.1 |

Five packets transmitted, five
received round-trip time (ms)
min 188, avg 225, max 31|

Since the pings returned, some-
thing is there. Incidentally, some Ping
programs will have 'TTL' in the
report. This stands for Time To Live.
The Pings you send only last for so
many thousandths of a second.As
they go along their path to the desti-

.”‘\
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Oexr | _Cose |

4

——= resgolving host "www.nutsvolts.com™,
www.nutsvolts.com [63.141.52.118]
-—— resolving IP [63.141.52.118],

please wait...

Www.nutsvolts.com [63.141.52.118]

For Help, press F1

208.128.xxx.xxx. Type this into the
Net Demon window and hit OK, and
it displays:

nation, they lose some of that life |
and eventually 'decay’ and end.

Traceroute

— looking up host 208.128.203.197

— traceroute to 208.128.203.197
[208.128.203.197],

30 hops max, |18 byte packets

emember Hippety Hippety Hop

from Part 37 How Email bounces
around on its way to the destination?
Traceroute will trace this path, show-
ing where each of these hops are.At |
least in theory, since it doesn't always |
show all of the hops. '

Right! You got it: Stealth!

Click the right-pointing arrow
and enter a target, using either the
numeric IP or the Domain name.

An example: | will do a trace
from the computer used to write
this, to a Tecra notebook computer
which is also here on my desk. But
first, | need the IP. So, using the Tecra, |
| use IP Agent (from www.grc.com),
and get the Tecra's IP which is '

| [208.128.203.195]
halfdome.istep.com 123 ms

2 [208.128.203.197]
dial0l.istep.com 283 ms

— traceroute statistics for
208.128.203.197

Two packets transmitted, two
received round-trip time (ms)
min 123, avg 203, max 283

The numbers after the names —
123 and 283 are the time, in millisec-
onds, it took for the trace.

PROGRAMMABLE SOLENOID

Rotary (PPS-1)

« Simple connection
only 3 wires:
Power, Ground,
and CMD signal

+ Low cost motion
control

+ Wide operating
voltage (12 - 28)

Linear (PPS-2)

+ Onboard R D L - Long Life:
programming #7 f : Brushless ball
and parameter : J : bearing stepper
storage @ _ _ ¢ - Constant current

. Siee"-tmn'tained £ b eSS . Torque/Force
electronics

$145.00 + $5.5/h
The Picard Programmable Solenoid (PPS) delivers the motion capability of a sophisticated stepper
motor system with the simplicity of a solenoid. This eliminates the non-linear and erratic banging
motion of a traditional solenoid. The electronics of the PPS allows the user to program and store the

desired motion profile using the simple user interface. The innovative PPS gives programmability to
the motion of a solenoid without the expense of a costly motion control system.

PICARD INDUSTRIES
Specializing in Miniature Smart Motors and Sensors

4960 Quaker Hill Road Email: jcamdep4@iinc.com
Albion, New York 14411 Phone/Fax 716-583-0358 www.picard-industries.com
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please wait...

FIGURE 1
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What it did was send a Ping
from one computer to the other
through my ISP which is istep.com,
so there are only two hops.The
Tecra (208.128.xxx.xxx) and my
ISP (208.128.203.195). Istep is in
San Francisco, only about four
miles from here.

As another example, | will
use the path from this computer -
to www.eff.org, the Electronic
Frontier Foundation. It is also
located here in San Francisco,
less than three miles away, so
the result should be about
the same, right!

| type www.eff.org in the
window, hit OK and get:

— looking up host www.eff.org
— traceroute to www.eff.org
[204.253.162.11],
30 hops max, |8 byte packets

| [208.128.203.195]
halfdome.istep.com 130 ms

2 [208.128.203.193]
router.istep.com |36 ms

3 [204.153.194.149] bordercorel-
istep-sf.isp.net 135 ms

4 [205.171.37.237]
205.171.37.237 132 ms

5 [ 205.171.18.2] sfo-core-
02inet.qwest.net 135 ms

6 [ 205.171.5.113] jfk-core-
02.inet.qwest.net 182 ms

7 [ 205.171.30.1] jfk-core-
Ol.inet.gwest.net |79 ms

8 [ 205.171.5.235] wdc-core-
02inet.qwest.net 188 ms

9 [ 205.171.24.1]1 wdc-core-
Ol.inet.qwest.net 190 ms

10 [ 205.171.24.38] wdc-brdr-
03.inet.qwest.net 191 ms

Il [ 205.171.4.70] 205.171.4.70

|
|
|
|

184 ms

12 [146.188.162.214] 129.at-0-I-
0.XR2.DCAB.ALTER.NET 184
ms

13 [ 152.63.35.249] 152.63.35.249
182 ms

14 [ 152.63.3.246] |15.at-6-1-

0.TR4.SCLI.ALTER.NET 243
ms
15 [ 152.63.48.137] 499.at-1-0-
0.XR4.SCLI.ALTER.NET 183
ms
[ 152.63.48.169] 294.ATMIO-
0-0.GW2.SCLI.ALTER.NET 18I
ms
17 [ 204.253.162.1]
gateway.efforg 197 ms

16

18 [204.253.162.11] www.eff.org
198 ms
— traceroute statistics for

www.eff.org

I8 packets transmitted, |18
received

round-trip time (ms) min 130, avg
175, max 243

What happened here! Eighteen
hops to go three miles? Look at lines
4 to | I.All of these IPs belong to
Qwest which is sort of like a huge
ISP. They have their own fiberoptic

cables, and many individual ISPs
have their traffic passing
through (in and out) Qwest.
And, because they are so big,
they need a number of
routers, each of which has
its own IP address. So, my
pings bounced around at
Qwest, going through dif-
ferent routers until it
found the right one.
Explanation: Each router
takes the incoming IP address
and compares it with its list
of tables. If not found, the
router says "Hey, this IP
isn't one of mine" and it
goes to the next router until it is
found. "Ah, this IP is one of mine; it
belongs here so I'm not sending it
on" the router says to itself.
Otherwise, then off to the next hop.

WHOIS (Who Is?)

With Whois, you can do things
such as find the owner of a

web site. Click the icon with the
question mark. Type in www.nuts
volts.com and you'll see this:




Registrant:

Nuts & Volts Magazine (NUTS-
VOLTS-DOM)
430 Princeland Court
Corona, CA 92879

Domain Name: NUTSVOLTS.COM
Administrative Contact, Billing
Contact:
Lemieux, Larry (LL347)
larry@NUTSVOLTS.COM
T & L Publications, Inc. 430
Princeland Court

Domain servers in listed order:
NSI.WEBHOSTING2U.NET
63.140.75.240
NS2.WEBHOSTING2U.NET
63.140.75.241
— connection closed

The rest of the information is
deleted to save space. Most of the
above is self explanatory. Larry
Lemieux, the editor of Nuts & Volts,
owns the Domain name www.nuts
volts.com. Greg Jacobs is at IMAGE-
2020.com which is the Internet ser-
vice provider for the N &V web site
and also the producers of the new N
&V site. The Domain servers are the
DNS you already read about; they
convert from names to numbers and
back so you can get connected to
the site you want. There are other
things you can do with Whois.

You can look up a partial
address or a name to track down
spammers. This is well explained at
http://www.netdemon.net/tutorials/w
hois.txt which was written by Matt
Schneider, the programmer who
produced Net Demon.
Unfortunately, there isn't enough
space here to reproduce the files.

Stupid URL Tricks

Spammers sometimes try to dis-
guise their IP address so you can't
trace them. But with this tool, you
can sort through the gibberish and
find the real IP.

One example from the Help file
is http://0321.0314.0341.036/
768.html. Doesn't look like the IP
addresses you are familiar with, does
it? Click the icon with the strange
face, type it in, and hit OK.Aha! The
real IP is 209.204.225.30.To see

some more examples, go to

g

i “ oo OnlineHelp | Archive | View

J _—SM,“M mIAl Events

o1 Evertiifcamatior

2001/04/08 17:26:31 207.157.101.76 MALLA. ..

Domain Name Server (DNS)

A computer at IP address 207.157.101.76 has sttempted an unsolicted connection to TCP port 53 on your machine.
TCP port 53 is commonly used by the Domain Name Server (DNS) service or program. DNS is used to convert between IP

addresses and host names.

More Information

Report This Event

Track This Event

htep://www.netdemon.net/help/uri
tricks.html.

Finger

inger is a tool used to find infor-

mation about someone. It was set
up in the early days of the Internet
when people would write
up a profile; perhaps a
resume, maybe personal
and contact information,
that was placed at their
UNIX server for any-
one to see. This was
called a "Plan." But
it doesn't seem to
be used much
anymore. Some
ISPs block Finger
requests and advise you to
contact them directly for more infor-
mation. Most of the time, however,
you will get 'Connection Refused.’

One exception is the publisher

of 2600 Magazine, Emmanuel
Goldstein. Click the icon with the
hand and type in emmanuel@2600.
com to give Emmanuel the Finger,
and you will see when he was logged
on and if he has unread Email wait-
ing. Try it with some friend’s address-
es.You never know what you might
find.

WWWwW

his tool is used to connect to an

IP that you think is a web site,
and want to find out. Just enter the
IP and see. If it is, and it is not
blocked, you will see the source
code of that site — the HTML used

I o - Sy - eI 4

for building web sites. Then, you can
use your browser to log on. In many
cases, you will see 'connection
refused' which could mean any of
several things.You might be trying to
connect to someone's personal com-
puter, rather than a site or a server.
Unless the user has port 80
open and listening, you'll get
connection
refused.
Remember that
because you can
use port 80 to
view a web site,
does not mean that
port 80 is open,
or 'listening.’

In the
above example
of URL Tricks, we
resolved to the IP
209.204.225.30. Type this in and
you'll see an example of the HTML
code. Now, open your browser and
enter the same IP and you'll be taken
to a school that teaches martial arts.
Interesting, no?

Information

The icon with the yellow letter 'i'
displays information about your
computer. Winsock Version:
Winsock, ('Windows Socket') is what
Windows uses to make the Internet
connection. The version you are
using is shown here.

Highest Version: The latest version
available.

Description: Description of the
winsock

1 Evet o, 1 Evei o

System Status: On Win95.

Max Sockets: 32767

Max UDP Datagram: 65467

Socket Types: Stream, UDP,
RAW

Nameserver: ns.internic.net

Local Host: mycomputername, the
name you used when Windows
was installed.

IP Address: You know what
that is.

Resolved Host: Your Internet
conection at the ISP,

Back to Configuring Net
Demon

f you try to use the DNS tool you

may get an error message, 'Host
not found.' To make it work, you
need to tell Net Demon the IP
addresses of the Name Server(s)
that your ISP uses. Now that you
have tried out Whois, you know how
to find them. Click the Whois icon
and enter the name of your ISP, such
as www.myserver.com and click OK.
At the bottom of the window, you
will see something like this example:

Domain servers in listed order:
NSI.ISTERCOM 216.200.201.12
NS2.ISTEPCOM 208.128.203.208
— connection closed

Write down the IP addresses.

Then click File and Options to
get the Configuration screen. Check
'Specify' and in the window to the
right, enter the first IP address,

! where in this example, it is
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216.200.201.12.You would enter the
actual IP you got from Whois. Hit
<Enter> and then type in the second
IP address, click OK, and you're
done.

To verify that it was done right,
close Net Demon and restart it.
Click the DNS icon. In the window
to the right of Server, you will see
the first IP that you typed in; the one
you got from Whois.

Email Verify

Some of the
addresses
you find in
spam are
forged.This
tool is used to
see if an Email
address is valid.
To use it, type in
the suspected Email address and
click OK.The result may be a little
confusing, many lines of text with
terms that may as well be Greek.
What you are looking for is
“Recipient ok which will be at the
bottom of the screen.As an exam-
ple, | will use the same Email address
as in Finger, the publisher of 2600
Magazine. Here is the result:

— 10/09/00 03:17:37 Pacific Daylight
Time

— verify e-mail
"emmanuel@2600.com"

— looking up mailexchange for
2600.com

— contacting nameserver
216.200.201.12 (216.200.201.12)

— found mailexchange
"phalse.2600.com"

— contacting host phalse.2600.com
[216.66.24.2]

220 phalse.2600.com ESMTP
Sendmail 8.8.8/8.8.8; Mon, 9 Oct
2000 06:13:26 -0400 (EDT)

46 June 2001/ Nuts & Volts Magazine

> HELO istep.com

250 phalse.2600.com Hello
dial04.istep.com
[208.128.203.200], pleased to
meet you

>VRFY emmanuel@2600.com

250 Emmanuel Goldstein
<emmanuel@phalse.2600.com>

> MAIL FROM: <mdavis@istep.com>

250 <mdavis@istep.com>... Sender
ok

> RCPTTO:
<emmanuel@2600.com>

250 <emmanuel@2600.com>...
Recipient ok

> EXPN emmanuel@2600.com

250 Emmanuel Goldstein <"|IFS='
"iexec
lusr/pkg/bin/procmail " @phalse.2
600.com>

— verify completed

Again: It is not necessary to under-
stand all of this stuff. Just ignore
it. What you are looking for is
Recipient ok which tells you that
this is a real Email address.

Now, take the Email address from a
spam | received:

michelle_4025292@worldnet.att.net

and see what happens.

550 Invalid recipient:
<Michelle_4025292@worldnet.a
tt.net>

— verify completed

Not a valid Email address.

This is only part of what you can
do with Net Demon. Download a
trial copy and see for yourself; a fas-
cinating application. And remember
that the help files are very good.

NeoWatch

eoWatch is described as "The
Next Generation Personal
Firewall." NeoWatch is a unique per-

sonal firewall with intrusion detec-
tion designed for small businesses
and home users. It is intended to
offer the greatest protection pos-
sible for users having dial-up
Internet service and/or high-
speed Internet connections like
DSL and cable modems. Check
out Figure 2.

Once installed, it detects
attempts to access your comput-
er and pops up this screen.You
have several options including
Trace which automatically runs
Traceroute and displays a map with
the place of origin and a list of hops,
as in the above example with Net
Demon.

A very nice program, and there
is a 30 day demo available from
www.neoworx.com.

By now, you probably have Zone
Alarm, which is a different type of
Firewall (application specific) so you
might like to know that there is no
reason why you can not run both of
them at the same time. But if you
run only one, use Zone Alarm.
Should you get a Trojan, or have any
program from any source that has
been 'modified' to act as a Trojan,

Zone Alarm will pre-
\\,

vent it from accessing

the Internet. Or, as
someone who
knows a great deal
more than | do stated:
"Never ever take Zone
Alarm down."

Okay, troops,
this covers the
basics of IP Tools, but
there is still a lot to learn.
Again, | recommend reading the
tutorials at www.samspade.org and
www.netdemon.org and the many
articles at Gibson Research, and
there are lots of web sites that have
useful information with which you
can increase your expertise.

Looking Back

ow, a short review of some of

what was covered in the last
five parts.

The Internet started out as the
Department of Defense Advanced
Research Projects net and evolved
into the Internet. Some years later,
the government decided that we
should have an Information
SuperHighway; "A communications
infrastructure that will place voice,
data, and video information at con-
sumers fingertips," and suggested a

budget of half a billion dol-
\ lars to set it up.Then
) someone happened to
-~ tell them that such an
infrastructure already
existed, and it was-
n't necessary to
spend all that tax-
payer money.
What started
out as a good thing
became both better and
worse. While the 'new’
Internet has become the great-
est source of information in the
world, big business has made it into a
massive mechanism for gathering
personal information about con-
sumers. Income, shopping habits, and



all the other things you read about in

Part |.You know how to avoid
becoming another number, now.
Government wasn't being totally
altruistic in making this system
available, either. They saw it, or
more likely planned it, as a
huge surveillance system;
a way of compiling
dossiers on the tens of
millions of people who are
online. But you can
set up temporary
anonymous Email
accounts at any of dozens of
web locations and use
anonymous proxy servers

to avoid leaving an elec- el

tron trail behind you.

You have learned the basics of
dealing with the problems that make
the Streets of Cyber unsafe; the dark
side of the Internet. How to avoid
viruses by not opening Email attach-
ments, and to make your computer
more secure by using Netscape or
Opera instead of Internet Explorer,
and Eudora or Pegasus, rather than
Outlook Express.

Spam. Just Say Delete is the easi-
est and least complicated way of

dealing with UCE: Spam.

You now know how to see —
and control — what information
enters and leaves your computer by
using CommView. How to —
at least sometimes — trace

Email and find out who
owns a web site with
the tools reviewed here
in Part 6. Some ways to
prevent stalking, but to
deal with it should it hap-
pen to you.And, you know
just a little bit
about hacking.
Move to the head of
the class.You know more
about privacy and security
than 90 percent of the people on
the Internet. Now:Where do you
go from here!?

If you want to learn more
about Internet technology, a
good place to start is to get a
shell account and a Telnet pro-
gram with which to access it.
You will need to learn UNIX com-
mands which are a bit cryptic, but
once you have the basics, you will be
able to connect to Internet locations
that you cannot from a web browser.
Some UNIX examples are in the
Finger report above.

The Final Word: The
Future of the Internet

It has been an interesting journey
through the Streets of Cyber these
past six months, and | hope you have
found these articles useful. But what
is the future of the Internet? It
depends, in part, on people like you.
People who read Nuts & Volts and
similar publications.Who have some
interest in what happens when you
log on.Who care enough about pri-
vacy and security and free speech to
do something about it.

Religious extremists tried to pass
laws that would have virtually shut
down the Internet. And, they will be

back. Again and again,
trying to force
their beliefs
on all of us.
4 The gov-
ernment
tried, again and
again, to make encryption unlawful
except for the cipher (Skipjack) they
tried to force us to use.

Laws that the government pass
favor spammers with "Opt-Out." Big
corporations are filing lawsuits

| against small web sites to control

|

not only the content of their sites,
but what other sites they can even
mention or link to.

Carnivore exists. Echelon
exists ...

ventually, it could get to where a

person who wants Internet
access would have to apply to some
federal agency for a permit. Given a
numbered card ... Fingerprinted ...
Photographed ...

It could happen.

What stands between us and
that? The Electronic Frontier
Foundation, the ACLU, the Electronic
Privacy Information Center, and
other such organizations that are
fighting to preserve what today most
users take for granted.

You can help by joining these
dedicated people. Make a contribu-
tion no matter how small, and add
your name to the growing list of
those who would keep the Internet
free from total government control.
Please, get involved.Volunteer if you
have the time.

Defendit numerus; there is safety
in numbers.

And the game goes on ... NV

WIN with Nufls & Volts

JOHN ROSSI of Peoria, IL
RON RHULE of Olalla, WA

This

month’s
winners ...

This month’s sponsor ...

PAID SUBSCRIBERS ARE AUTOMATICALLY ENTERED EACH MONTH!

PROFESSIONAL 10-HOUR R

MARK CASTRACANE of Hattiesburg, M$
DANIEL GULLEY of Cleveland Hgts., OH
JAMES WIGGIN of Boscawen, NH
SIN)IN SMITH of NE Palm Bay, FL
BOB WASHICK of Lancaster, PA

* Heavy duty commercial recorder — not
improvised from consumer models

* 12, 14,and 16 hour models also available

* Built-in voice activation ,'

« Applications information included

* Dimensions: | 1.5 x 7.0 x 2.75"

TONY ZUGER of Everett, WA

JEFF KOSAL of Midland, MI
TERRY ENG of Eldersburg, MD
DONALD MACNEIL of Millington, NJ

Check out VIKING SYSTEMS
~ad on page 17!!
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bers out of a set of eight (the eight
outer keys), there are 64 in all. If we
‘set aside the combinations that
START and STOP on the same key,
then we have 56 left. Dividing these
;'inw two groups, those that go from
om/left-right, and those that
.ge from bottom-top/right-left, each
- group consists of 28 combinations.
That was just right for the 26 letters
of the Roman alpha-

bet.

The "backwards"
combinations could
represent symbols
and punctuation using
a visual resemblance
wherever possible.
The eight "double
tap" combinations

where START and

by Jeffery Smith

STOP are on the same key were
obviously right for functions like
Space (8-8), Backspace (3-3),and
Return (6-6). Numbers started on
the number key and ended on the 5
key with the reverse of "o" used for
zero.With some work, we were able
to show the whole character set on
one side of a wallet-sized plastic card
(see www.thumbscript.com).

The story of obtaining a patent,
forming a partnership with Smart
Design — a product design firm —
and finalizing the technology is
beyond the scope of this article, but
what Thumbscript Development,
LLC, eventually introduced was a
text input system that lent itself to
short text message composition on a
variety of hardware. Any device with
eight electrical actuation points,



either in a circle, or in a square with
three points per side, could be used
for text input. The software to inter-
pret the two-key combinations was
simple on any computing platform.

Real World Applications

The first working implementa-
tion was programmed on a Newton,
using nine virtual keys and software
that captured each pair of key-
strokes, then looked them up in a
9x9 array variable, We began explor-
ing other applications and designed
the "starburst” tactile keys shown on
the Prototype Communicator for
blind input. We found that pen-based
Thumbscript was even faster than
the keypad version.

What made it fast was that
when you put the pen down on one
of nine points, dragged it to another,
and lifted it off, you had generated
not one, but a pair of distinct electri-
cal events, one for pen-down
(START) and one for pen-up (STOP).
A Thumbscript letter could be repre-
sented by a single stroke that was
faster than two key presses or even
a complex Graffiti character. In addi-
tion to speed, recognition was posi-
tive as long as the stroke was placed
reasonably accurately. In fact, by our
texts, pen-based Thumbscript was
25% faster than Palm's Graffiti.

Not only was it faster, but this
second-generation Thumbscript
allowed full keyboard emulation in a
one-half inch pen-sensitive area.Text
input would be possible for a Watch

computer.
The most recent software
version for Palm devices —
including Visor and Clie — is
Go-Thumbscript, a freeware
program that enables
Thumbscript input and im:ltid& i
a real-time WPM (words per
minute) speedometer

software is available for
download on at www.t
script.com. In addit
phone demo is 1
877-THUM. (In Thumbs
that is 68 49 19 78 wh
last digit is ignored.)

Thumbscript for
Hobbyists and
Experimenters

--

-----
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The Basic Thumbscript Alphabet

Thumbscript provides a
means for inputting the full ASCII
character set using no more hard-
ware than a keypad. The software to

translate the pairs of keystrokes is

simple, even if one includes refine-
ments such as CMD (1-1) + SHIFT
(2-2) toggling a caps-lock state.
Software simply captures the CMD

combination, and sets a flag so that if
the following character is SHIFT, then

it is treated differently. The logic is
within the capabilities of a BASIC
Stamp or other microcontroller
reading a keypad.

Translation can be performed at

N\
thumbscript
*« THUMBSCRIPT ]}
B77 684 9197 Ik
™
Welcome to Thumbscript’
TAP into the future™ [ ® Try out the Java demonstration |
Preview the new keypad alphabet | i it
that will let you surf the web and || ® Download Thurr pt™
send email from any wireless ! h_u your Palm rom
gevice with a 9-button keypad || wwwthumbscript.com
n “ e Call toll-free (87 B4-919
coo|logo||oa ogol ?"“"f\fl'”r 11""'[\' ‘:‘“
W:|° U'DG o) ol |l om a touch-tone phone.
AR loe -oo,'| it |
L . e e 3 — ] Gat Tlmmm( Inr loru "l"rl :0 5. |' .. )
\. : 4
Wallet-sized Plastic Card Sample
('\ TR,
H'ruuugscnlp'r Www.{huml)SCflpLLOm
77 6849197 I
DOUBLE PRESS
oo | r: 0 0’/ CAPS
O -] (-] c
Start A Stop oo ‘_" n o o fr do | T:':_:%)o 2 ::l”:
RN
CI0) 00 000 | olo 0 o SPACE
Doudle-press
( 4[—\“ o oi( ° “'UL] IIWSJILJ'I.'I':‘AN
) _:ouu [+ 000 Ubﬂ Do o
cooj| o000 uunl uon uc W 28 38
() 4] o oo
Au no obb! i'oca._o A%mo™ o &6*
000
q 76" 69 oo
000D | ' 's’ o1 ‘-‘ © 80|l Double-press center
] l- I o for (5}, Zero is letter
o ojlo (000 uuolooo “OF reversed )

Licensing the Thumbscript
Technology

As a patented technology,
Thumbscript will come into the public
domain in 2019. Prior to that, it is the
property of Thumbscript Development,
LLC. In order to encourage wide adop-
tion of the technology, we are offering
free personal licensing to expermenters
- and hobbyists. We simply require that you
download the licensing agreement, from
our website — www.thumbscript.com —
give a brief description of your project,
and return the signed document to us.

We are also offering easy licensing
for small developers, including the possi-
bility of help by marketing your product
- from our website. Developers should fill
out the "Friends of Thumbscript” form on
the website and indicate an interest in
small developer licensing.



by Robert Nansel

Amateur Robotics

Panoramic view of the 8th Annual Trinity College Fire-Fighting Home Robot Contest site, Oosting Gym at Trinity in Hartford, CT. The four official
mazes are lower right and a practice maze is on the left. Robot builders tinker with their machines out in the sea of fold-up tables surrounding
the competition arena, and against the back wall are the posters of the poster session. For the 2001 contest, organizers shut off the sodium
vapor lighting directly above the mazes; in past years, those sodium vapor lamps have played hob with robot sensors. The new set-up more
closely approximates the lighting found in a typical home, but it's still a good idea to make your robot's sensors as immune to ambient lighting
'co?lditions as you can. You'll be doing the majority of your tweaking at the contest in the worktable areas which are still in full glare of the gym
ighting.

"
BEAM Walking Robot Kits

Build your own “Nervous Net” Walking Robot
using Mark Tilden’s “Bicore” Technology

ScoutWalker 2.2: This kit is
a 4-leg, 4-motor design with a pair of
touch sensors for feedback, with great
_all-terrain ability. Complete with all
~ necessary parts - even batteries! (tools
req’d)iciicarnen 2952 4 B49N

(Mention this ad for free airmail insured shipping
on your ScoutWalker purchase!)

K SW2 Deal: Get both the

SW2.2 and the SunSeeker Head kits

and save over $36! This package 3

gives your ScoutWalker a robot

“rider” that guides it to the light!

Includes adapter kit hardware and

instructions........... 3339 /

$409™ g

Come to www.solarbotics.com to see videos of

the ScoutWalker/SunSeeker head in action!

Dealer in
g::rﬁm Machine Tools!

179 Harvest Glen Way N.E., Calgary, Alberta, Canada T3K 414 ph:(403) 818 3374 fx:(403) 2263741

For more information, catalog requests, and secure online ordering, visit us at www.solarbotics.com

.
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_his month, | have a special
treat — a photo essay on
the 8th Trinity College Fire-
Fighting Home Robot
Contest. Next month, I'll get
back to sericus hardware
on the Heavy Iron project,
but for this month, settle
back and relax, y'all, we're

going to talk fire-fighting 'bots.

I've now gone to Hartford, CT
for the Trinity competition five years
in a row. This year's competition —
held April 21-22, 2001 — was the
biggest and best yet. Over 133
robots were present from 23 states
and seven countries; 107 of the
robots entered qualified to com-
pete. Last year, there were 130
robots present, but only 81 quali-
fied.

The object of the contest is for
the robot to navigate a known
maze (simulating a house floor
plan) and put out a candle placed
at random in one of the rooms of
the maze. The robot fire-fighter
must fit within a 12.25-inch cube;
maoreover, it must never extend
beyond the 12.25-inch dimension in
any direction during operation. The
only exception to the latter rule is
that use of an external power

and/or control tether is allowable as
long as the link serves only as a
tether to a remote desktop comput-
er. The key is that the robot must be
autonomous.

Fire-fighters run on painted ply-
wood and, in some operating
modes, must contend with fiber-
glass "speed bump" ramps in the
hallways; ramps are optional, but
they get you better scores if your
robot deals well with them. A fire-
fighter is penalized for ever touch-
ing a wall or (worse) the candle. In
all but the Expert Division, fire-fight-
ers must recognize white stripes on
a dark background because
entrances to individual rooms in the
maze are marked by such stripes, as
are the start and candle positions.

There were a couple changes to
the rules this year. The most impor-
tant change was a rearrangement
of the competition divisions. Up
until this year, there had always
been just two divisions: Junior and
Senior. The Junior division included
kids up through high school, while
the Senior division was for everyone

Text continued on page 86
Photo essay shown on pages 51-53.



Robotics

Last minute repairs and
rebuilds are the norm during
competition. Here, an Israeli
student works on his
Hovercraft Robot. This
machine won the "Spirit of an
Inventor" award given to the
most unique Robot that does
not win the contest, but
which shows the greatest cre-
ativity and ingenuity. David
Salame and Itamar Meridor
from Blich High School teamed
up to build this nifty 'bot. |
heard it could actually hover,
but | never saw this in person.
The machine ultimately wasn't
able to qualify, pointing out
the cruel reality of this compe-
tition: cool, innovative robots
usually don't stand a chance
against simpler, but tried and
true 'bots.

"Nancy"
scored 436.71,
enough to
take 3rd in the
tough Expert

Pivisior.l'.
An israeli high school student per- b’:ﬂ:‘g g
forms the delicate debug cable dance A onayme
in stocking feet while her robot navi- crolnnar ARk
gates its way through a practice maze. 2 %\Jhitne i
When something goes wrong during a Calerats y
test run, she has debug information Mark is r;o
captured at her laptop for analysis. stranger to
the Trinity

competition; in both '99 and '00 he
brought highly original bipedal walkers
to the competition; first "Stampy" and
then "Mrs. Stampy."

re B _"*

The team of Israeli students from Herzliya
Hebrew Gymnasium give a well-earned cheer for
their 2nd place finish in the High School Division.

i

WUKER Yol B 1o-THRIEY Share are pleaty "Snuffy the Shamfire Slayer,” built by Sometimes the last-minute tinkering pays

of reasons to smile, not least of which is : - -

rubbing elbows and sharing tips and tech- Alex Brown of California, placed 1st in off. This robot, named "Bentz,” placed 2nd

niques with several hundred like-minded Senior Division with a blazing score of in the High School Division with a score of

gearheads from around the world. 2.01. Alex is a member of the Robotics 8.56. It was built by a team of Israeli stu-
Society of Southern California. Note the dents from Herzliya Hebrew Gymnasium
use of toothbrush heads as casters. and featured a unique omnidirectional

synchro-drive.
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Robotics

Nine-year-old Jessica
A. Krawec, grade 4, -
received the Youngest
Competitor Awa
which is given to the
youngest competitor
who actually builds
their own Robot.
Jessica's robot,
"Smaug," tied for 8th
place in the Junior
Division. Jessica and
her brothers Walter
and Robert are home
schoolers in New York.
This was their second
year competing at
Trinity.

-
Steve Richards of Acroname brought assembled examples of their
PPRK — Palm Pilot Robot Kit. This kit is based on a design by a
Carnegie Mellon undergraduate, and uses a holonomic drive
system. Steve brought lots of other robot parts and kits to sell

to appreciative robot builders.

Another hexapod frame designed by Marcus Fink, though this one isn't so

likely to cause lacerations as the Gothic. Here it's been fully tricked out

the folks at Acroname with transparent-case servos and Acroname's new
Brainstem controllers (the three stacked circuit boards on top). Check out

Acroname.com for more info.

by

Firebaby, 1st place
winner in the
Junior Division with
a score of 25.56.
Firebaby's builders
are He Gang, Li
Banruo and Zhou
Miyuan of Mingzhu
Middle School in
Shanghai, China.
This was China's
first time sending
teams to compete
at Trinity, and they
did very well

1 indeed: other teams
1 took 2nd in the

Junior Division
("UFO," score:
95.62) and 1st in
the High School
Division
("Superstorm,”

score: 2.90).

Looking like a
Klingon's
idea of a
Furby, this is
a "Gothic
Hexapod"
robot frame This is "UFO," 2nd
designed by place Junior
Marcus Fink, Division with a
a Hollywood score of 95.62.
animatronics The builders are
engineer. Gu Chengzhe and
Scott Savage Shen Miao of
of Savage Shanghai 2nd
. . Innovations Middle School,
f = brought this China.
. ‘ y | flrame tfo
- Iy e BRI ESE  Trinity for
= o display (it's

too large to compete in firefighting). Though no servo motors or OOPI
yet installed, I'd vote this 'bot as Most Likely to Draw Blood.
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Robotics

Another view of Jim
Cannaliato’s "Oculus.”
The small white cylinder
at the top of the robot is

~ | a Dinsmore magnetic

compass sensor used to
help the robot make pre-
cise turns. Jim had some
problems during his runs
because the compass
sensor readings deviated
significantly when the
robot was near the thick
steel tubes being used to
simulate furniture in the
rooms. His design was
robust — and lucky —
enough to recover from
this, but anyone plan-
ning on using magnetic
compass headings in
future competitions
would do well to devise
some way to dynamically
compensate for local

magnetic distortions caused by the steel "furniture." Maybe
an array of widely separated compass sensors would do the

trick.

to compete at Trinity,
design it with debugging
in mind from the begin-
ning. This Israeli high
school student's robot
uses a serial communica-
tion umbilical to capture

live test runs. Heavy-
gauge power wires are
‘| taped to the serial cable
to save battery charge

sessions. If it were me,
that umbilical and the
laptop. Things get hectic
petition, and it's just too
easy to make a mistake
that releases blue smoke

bad enough if the smoke
comes from your robot,

smoke comes from your
laptop.

Jim Cannaliato with "Oculus,”

| 1st place winner in the difficult
Expert Division. Jim also
received an award from Savage
Innovations for the best use of
an OOPIC in a robot. This was

! Jim's second year competing at
Trinity. "Oculus” scored 4.57. To
give some perspective, the 2nd
place finisher "Mini-Bob" scored
| 401.75, a ratio of about 88 to 1.

Senior Division. Rex went from

When you design a robot

debug information during

during lengthy debugging
though, I'd also put some
opto-isolation in between

I and confused during com-

from your machine; this is

but it's devastating if the

Rex Marling and his robot
"MicroRX" intended for the

having the messiest robot last
year to one of the neatest this
year. Though his 'bot didn't
qualify this time around,

| predict that Rex will build an
even prettier robot next year.
Rex is a pharmacist in Indiana.

A five-motor BEAM-
style quadruped
robot with four leg
motors and one
"waist" motor. |
estimate this robot
cost about $120.00
to build, most of that
for the motors
(those cost $19.95
each at Jameco.
com). A single
74HC14 hex Schmitt
Trigger operating as
a "Microcore” con-

- - — = trols all five motors,
with discrete-transistor H-bridges on small perfboards at the top of the
robot providing power drive. The legs are made from steel croquet wick-
ets and the two body frame segments are, as the builder told me, made
from "off-the-shelf components” (that's right, they are modified steel
bookends). This 'bot was actually intended to enter the competition,
but wasn't finished soon enough, so all the fire sensing and suppression
gear was removed for sake of appearance. Too bad. I'd love to see a
BEAM robot enter and win this competition some day.

"Hexabob," another
hexapod walker, this
one designed by a team
of Trinity College stu-
dents, won 2nd place in
the National Collegiate
Inventors & Innovators
Alliance Award
(www.nciia.org). This
award is given to stu-
dents in American uni-
versities and colleges for
innovative designs and
unique concepts. Like
the BEAM walker, it is a
five-motor walker
intended to compete in
the Fire-fighting compe-
tition (only it wasn't finished in time). Unlike the BEAM robot, this
one cost considerably more to build than the $250.00 prize money it
garnered. For instance, it uses a 32-bit single-board computer with a
Motorola 68332 CPU. That board alone cost more than the entire
BEAM walker. How can a hexapod work with only five motors? If you
look closely at the photo you'll see the two center legs are shorter
and lower than the others. Actually, they are really one leg with two
feet. Rather than a waist motor, this walker uses its specia?ized center
leg to control the body roll of the robot.
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Send check or money order to Nuts & Volts, 430 Princeland Court, Corona, CA 92879.

for a comp’ete ’is tin g Include a complete shipping address (no P.O. Boxes, please). Shipping & handling $4.50.

iy A CA residents add 7.75% sales tax. Or, call our toll-free order-only line at 1-800-783-4624
of 8V8 "a b’e mle s and use your MasterCard orVisa. Or order on-line at www.nutsvolts.com. ALL ORDERS
“ MUST BE PREPAID.



Continued from page 42

SEE OUR ad on 4-channel 24GHz wire-
less systems in the AdMart section on page
72. Matco, Inc.

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

60W POWER SUPPLY.Brand new Astec
LPT62, input 100-240 VAC; outputs: +5VDC
at 7 amps, +12VDC at 3 amps, -12VDC at .7
amps. Regular price in major catalog $40. 3"
wide 5" long 1.65" high. $14.95 ea. In lots of
5, $12.95 ea. Add $5 shipping for |, $6 for
two, add .50 for each above two.Visa, MC,
Am Exp accepted for 2 or more. For | only
prepaid by check, money order for UPS,

COD add $5. ABBOTT ELECTRON-
ICS, |55 New Boston St, Woburn, MA
01801.Tel. 781-935-2040, fax 781-933-7127.

MICROCONTROLLERS

WANTED: MILITARY capacitors, resis-
tors, transistors, diodes, ICs, semi's, etc.
Please fax/E-Mail excess lists & RFQs 818-
769-1002 fax 818-769-1084.
electmatind@earthlink.net & htp:/fwww.
militarycomponents.com

ATMEL B9CXXXX programmer, IBM
parallel port, C++ source code, schematics,
$250 + S/H. http://members.acl,com/
HawaiianComputer

PIC & ATMEL PROGRAMMERS
from $15.95 and $29.95! Visit www.electron
ics|23.com for complete details. Amazon
Electronics, Inc. Toll free 1-888-549-3749.

PROGRAM PICs in BASIC. Complete
package to get started includes: PicBasic

compiler, EPIC programmer, cable,
batteries, PIC16F84. $159.95.
www.elproducts.com

PIC PROGRAMMERS: Several different
programmer kits that you can build yourself
all the most popular PIC and Atmel chips.
www.electronickits.com

ANTIQUE

ELECTRONICS

WANTED: FOR historical museum, pre-
1980 microcomputers, magazines, and sales
literature. Floyd, VA 24091-0341 (540-763-
3311/540-382-2935).

£ ?

ALWAYS WANTED Western Electric
theatre amps, speakers, horns, drivers, and
tubes. Also seeking vintage tube equip. by
Marantz, Mclntosh, and Tannoy. Chong Ong,
10223 Valentino Dr., #7304, Oakron, VA
22124.Tel: 703-255-3218, Fax: 703-255-3718.
E-Mail: ongktB8@erols.com

HARD-TO-GET

714-528-9822 -

REFILL INKS FOR

INKJET PRINTERS

| Refill your old cartridge and
4l save. All refill kits come

Il with instructions and need-
ed materials for refilling
inkjet cartridges. Available
for Canon, Epson, Hewlett Packard, Apple,
Compagq, and Lexmark printers.

PRINTER RIBBONS X%

Gorilla Banana, Commodore, Texas Instruments,
Centronics, Riteman, Apple, Printronix, Star

Over 300 different ribbons in stock.
All ribbons new, not re-inked.

Check our web page or write for complete price list.

H.T. ORR Computer Supplies

249 Juanita Way, Placentia, CA 92870-2216
FAX 714-993-6216
Toll Free 1-800-377-2023
e-mail: Htorr@aol.com
E] http://members.home.net/htorr/index.htm D

ACP'S 103rd GIANT
COMPUTER

Admission & Parking
Shop 100's of Sellers

in ACP's Giant Parking Lot !!!

Circle #80 on the Reader Service Card.

WANTED: MILITARY capacitors, resis-
tors, transistors, diodes, ICs, semi’s, etc.
Please fax/E-Mail excess lists & RFQs 818-
769-1002 fax 818-769-1084,
electmatind@earthlink.net & htep://www.
militarycomponents.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

RADIO TUBES and phono. needles. 870-
347-2281.

WESTERN ELECTRIC wanted: 1920s-
1960s. Amplifiers, mixers, pre-amps, speak-
ers, tubes, etc. FREE OFFER |-800-251-5454.

Advanced Computer Products, Inc.

AVIATION

ELECTRONICS

BUY-SELL-TRADE avionics and avionics
test equipment. IFR, Collins, King, Bendix,
Litton, Sperry, others.Wire markers Kingsley,
Eubanks pilot static sets, Setra, tools Deutch,
Daniels, Scorsby, tile, balancers.
www.avionicsplus.net, sille2k@yahoo.com
Fax 941-625-0494, Ph. 941-625-3222.

1310 E. Edin
Santa Ana, CA
714-558-8813

WANTED: MILITARY capacitors, resis-
tors, transistors, diodes, ICs, semi’s, etc.
Please fax/E-Mail excess lists & RFQs 818-
769-1002 fax 818-769-1084.
electmatind@earthlink.net & heep:/iwww.
militarycomponents.com

PUBLICATIONS

WANTED: MILITARY capacitors, resis-
tors, transistors, diodes, ICs, semi’s, etc.
Please fax/E-Mail excess lists & RFQs 818-
769-1002 fax 818-769-1084.
electmatind@earthlink.net & heep/iwww.
militarycomponents.com

SKYCRAFT

PARTS & SURPLUS, INC.
ORLANDO, FLORIDA

Located At The Intersection Of I-4
And Fairbanks Avenue.

* TRANSISTORS

* TRANSFORMERS
* TEST EQUIPMENT
% NI-CAD BATTERIES

* o ok ok ok ok ok ok
We Buy Surplus

When Visiting Disney World And Sea World. .
Come To The World Of Electronic Surplus!

Self-Service Retail Outlet Featuring Commercial
And Government Electronic Surpius Including:

+ CAPACITORS

* PANEL METERS

* CIRCUIT BOARDS

% INTEGRATED CIRCUITS

HOURS:

Monday - Friday 8:30-6:00
Saturday 8:30-5:00

tool featured in a P

Microprocessor

Hands-On Training

The PRIMER Trainer is a flexible instructional
tice Hall textbook and

Languages including A

used by colleges and universities
around the world. Ruggedly designed
to resist wear, the PRIMER supports
several different prnnmnmlng

of p

Machine Language, C, BASIC'
and FORTH. A comprehensive
Instruction Manual contains
over 25 lessons with several

* WIRE * COAX
* SWITCHES * RELAYS Applications  Manual
# RESISTORS * HARDWARE

Projects
Include:

and hardware control. The
provides
theory and sample code for a number
of hands-on lab projects.

Application

- Scan Keypad Input & Write to a Display
- Detect Light Levels with a Photocell
- Control Motor Speed using Back EMF
- Design a Waveform Generator
- Measure Temperature
- Program EPROMs
- Bus Interface an 8255 PPI
uct a Capacl Meter

Intaﬂncn and Control Stepper Motors

- Design a DTMF Autodlaler / Remote Controlier

Electronic Parts —
FAX your list.
www.skycraftsurplus.com
FAX 407/647-4831
PH 407/628-5634
P.0. BOX 536186
ORLANDO, FLA. 32853-6186

The PRIMER can be purchased as an unassembled kit ($120) or as an
assembled/tested kit ($§170). Upgrades provide battery-backed RAM and PC
connectivity via an RS232 serial port (shmnm in picture). Additional options
include a heavy-duty YP d (st 1inp and nw power supply - see our
website. Quantity d is are il tion guaranteed.

:—6 _nAI- INncC.

Phone 618-529-4525 Fax 618-457-011{]
2390 EMAC Way, Ca.rbonda!c, Illinois 62901
World Wide Web: htip://www.emacinc.com

YEARS OF
SINGLE BOARD
SOLUTIONS
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BASIC STAMP 2 users:"Inside the BASIC
Stamp II" tells how the PBASIC interpreter
works, how code is stored in EEPROM, how
to optmize code for space and speed. 160
pages, 50 illustrations, many examples. See
hng:ﬁmemberszol.com!stamplbook Send
$29.95 check or money order (US funds) to
Brian Forbes, PMB 326, 19672 Stevens Creek
Boulevard, Cupertino, CA 95014-2465.

ATTENTION LASER and optics exper-
imenters. My new guide explains how to
make your own top quality front surface
mirrors. Amazing process revealed. Simple,
safe and easy to use, this process produces
true front surface mirrors. Saves money. Free

HI-TECH SURVIVAL: | 50+ books, soft-
ware, special projects: electronics, comput-
ers, internet, phones, security. COMN=
SUMERTRONICS, PO Box 23097,
Albuquerque, NM 87192, 505-321-1034.
www.tsc-giobal.com

WWW.COVERTBUG.COM SUR-
VEILLANCE DESIGN BOOK. |17
production schematics, all types of transmit-
ters. Room, telephone, battery, and mains
powered. Countersurveillance chapter with
equipment. Visit website for details.
Brochure. $40 + $6 S&H. Sheffield

ROBOTICS

ROBOT BOOKS.COM visit our web
site for reviews of robotics books, plus robot
kits, toys, movies, and magazines!
www.robotbooks.com

ARobot KIT from Arrick Robotics uses
the BASIC Stamp II. Quality metal construc-
tion. Easy to assemble and very expandable.
$235. http://www.robotics.com/arobot

information, or send $12 and $1.50 postage Electronics, PO  Box 377940, ROBOT KITS: Over 30 complete robot
to HC Maxey, PO Box 16289, Salt Lake City, =~ Chicago, IL  60637. 773-324-2196. kits from beginner to advanced at
UT 841 16-0289. sheffield@covertbug.com www.electronickits.com
~
o
MODULAR "HI-BEL"
STEEL ENCLOSURE SERIES HIGH VOLTAGE i .
Features: Ventilating holes. .
Self-adhesive feet and screws 25&;{:&3 MERCURY RELAY
Included. Front and rear pan- Contacts: N.O.,35A, 480VAC.
els: 0.05" (1.3mm) aluminum HVCA Part No. HDB7.5. 7500 | Coil: 240VAC. SPST. Magnacraft
alodine (painted white). Top and Volts, 1.3 Amps. Standard re- | p/N WM35A-240A.
bottom covers: 0.04"(0.9mm) covberv;rf Docs available at our | 978021 $14.95 each
phosphated steel (painted web site.
black). 205001 $16.95 each | LOCTITE
Model Dimensions REMOVEABLE
Price THREADLOCKER
GC3119A 2.5"Hx 8"W x 7"D
Type 242. 0.34-oz.
GC3119F2.5"H X 17°Wx 11°D (LI ot
$21.00 992001 $2.49
GC3119G 3.5"H x 8"W x 7"D
$15.00 Sy =
GC3119K 3.5"Hx 17"Hx 11"D "
$35.00 DELUXE 19" RACK
MOUNT CABINET CCD COLOR VIDEO
Thisis a brand-new, deluxe 19" CAMERA
rack mount cabinet. Features | Auto light control, NTSC, 5V
include: overalldimensions 52" | camera. Dimensions: 4 1/2"
high x 22" wide x 24" deep; 45 | Long x 2 1/2" Wide. Cables,
1/2" of 19" rack space with | (keyboard plug power adapter
threaded holes in rails; casters | for use with PCs and video cap-
and leveling legs; louvered, | ture card) included. Runs on
latching rear door and fullsides; | s5yDC @ 100mA. To use inde-
bone-white color. This item | pendently of PC (CCTV, VCR,
must be shipped by motor | etc.), order our 99E006 power
freight 230Ibs. supply ($7.95).
20Z013 $295.00 | 99V006S $49.95 | 14.5VAC 1A
: - TRANSFORMER
;;jji‘g%; i 3 95N002 $3.95 each
T ULTRABRIGHT
: WHITE LED
- - T13% ultrabright white, 5600
) mcd. This will stun your eyes!
IBM LAPTOP MARD | |\ D CRYSTAL e i SEsonar™ "“34%5 clcn
3.25GB ATA/IDE, svoc @ | SHUTTER/VARIABLE | FUJI BIPOLAR
500mA, 4200RPM. 6304 cylin- | DENSITY FILTER STEPPER MOTOR
ders, 16 heads, 63 sectorsC/T, | 0.5" x 1.625" active area. 0% | Four-wire bipolar stepper mo-
2.5"form factorcommonlyused | to 23% transmission. Switch- | tor, 15°/step, 13V, 38 Ohms,
in laptops. Label hassetupinfo. | ing rate up to 4 KHz. Specs | approx 300 mA. = :
3.875"L x 2.75"W x 0.375"D. | included. Fuji Part #SM35-2006. AL Lk
Model DBCA-203240, Part | 921012 $9.95 each | 97M008 99¢ each S
Number 21L9530. Info at TELEPHONE SPEECH
www.ibm.com/harddrive. NETWORK
20C011 $99.95 each :
With Dialer Interface
mnm...“..“_‘_“_ Telephone line powered. Ad-
Jjustable gain. Works with elec-
SHAPE-MEMORY tret mike and recelver or ear-
phone. Impedance 150 Ohms
ALLOY LINEAR or higher. Provides regulated
ACTUATOR voltage for external CMOS di-
One inch-pound actuator made aler. With docs.
of Tinel.® Applications include | BLACK (UV) LIGHT 97Vv005 $4.95 each
robotics, doors, valves, toys, Avon "Derma-Spec" imager
shutters, security devices, ma- | designed for skin evaluation, SWITCHING POWER LAPLINK PARALLEL
nipulators. Operated by tem- | but ideal for many other appli- CABLE
perature or electricity. De-en- cations. Plastic case contains a SUPPLY Six-ft. "competition yellow" DB-
ergized length: 100mm. Ener- | UV-B bulb and reflector. Auto | Input 105-250VAC, 50-60Hz. | 25M to DB-25M cable. Works
gized length: 75mm. Self-acti- | turn-off after 50 seconds. | Outputs 24VDC @ 15A, 5VDC | with LapLink, pcAnyWhere, or
vating temperature: 165°F. | Powered by 12VDC @ 500mA | @ 8A, and 24VDC @ 4A. Size: | Win95/98 Direct Cable Connec-
Spec sheets included. wall adapter (not included). 5"x 22" x 12", Weight 4.4 Ibs. | tion and similar programs.
95T001 $7.95 each | 98L009 $7.95 each | 20E023 $39.95 | 98W005 $5.95 each
. . Dealers welcome Dy appamtmenl.
® Visa, MIC, AmEx Accepted. All Sales Final
California Residents Add Sales Tax. Ship-
® . ping Additional on All Orders. Prices Good
I 60 Days from Dale of Publication and Sub-
PO BOX 730 - Morgan Hill, CA 95038-0730 ject lo Change Without Notice.
(408) 847-0033 - Fax (408) 847-0133
Download our Catalog: http.//www.alltronics.com %
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MINI BOB, the new platform from Tekwild
Robotics is compact and powerful. Visit our
website for complete specs! $179. 512-447-
6476. www.tekwild.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. hg.gdivelec.tripod.com email:

carlk3jm|@bigfoot.com

=

[

MOTOR CONTROLLERS, PWM, 12V,

from $40
Elus S&H. Info: 570-735-5053. Deutails:
ttp:i’icliveiec.trjrod.com Toll free orders
(only) 1-888-314-6998.

24V, 35A, many features

ELECTRIC BIKE system. Build your own
electric bike or scooter. Wiring, connectors,
harnesses provided pre-wired. Includes
everything you need except batteries and
motor(s). l};grade existing scooter or bike
from 12 to 24 volts. Complete , with
all parts connected together and documen-
tation detailing the connections is $100. For
more information, contact: Diverse
Electronic Services 570-735-5053 email:
carlk3jmi@bigfoot.com Details at
hep//divelec.tripod.com/evs| /evs ] html

ROBOTS WANTED: Dead or alive,
whole or parts. Marvin (lowa Precision),
Gemini, RoPet, Hubot, RB5X, Newton
SynPet, ComroTot, ELAMI, ITSABOX,
HeathKit (HERO JR, I, 2000, or Arm Trainer),
Androbots (TOPO, BOB, Fred, and
Androman), Rhino, Maxx Steele, Omnibots,
etc. Also looking for robot prototypes,
options, and literature, will pay cash. Please
E-Mail rdoerr@bizserve.com Call 810-777-
1313 or write to: Robert Doerr, 26308
Cubberness, St. Clair Shores, Mi 48081.

3AMP STEPPER motor microstepper. 2-
4 Axis, easy connection to parallel port
Under $200. WWW.Brewingtons.com

SERVO CONTROLLERS liquidation of
inventory, 1,500 units, manually operated for
robotics and R/C use, now taking offers on

wholesale values. For details:
www.sattronics.bigstep.com Email:
zdtvguy@hotmail.com

rBREAI( BREAKOUT board for paral-
el and game ports. Extensive tutorials.
http/iwww.cncKITS.com

PLANS — KITS —

SCHEMATICS

ELECTRONIC KITS: Hundreds of elec-
tronic kits and projects. Where else except
www.electronickits.com

EFUSE (ELECTRONIC Fuse) schemat-
ics, PC board, BOM, and programmed chip
for building precision current limiting tester.
Can set current in tenths of an amp on LEDs
to limit current draw on device under test,
digital operation with | millisecond
response. Comparable test equipment costs
$900. Will protect from damage and shorts
and overcurrent problems. Send $69.95 plus
$4.50 S & H to Callsaver Corp., 931 W Main
St., Bridgeport, WV 26330. Email
callsaver@iolinc.net 304-842-2472,
www.invent-electronics.com




FUN KITS, remote control, motor con-
trollers, PIC experimenter boards. Quality
guaranteed. Secure online ordering.
www.dlrkits.com

QUICK-BUILD PROTOBOARDS, bot-
boards, single-board computers, and recon-
figurable crrogramming adapters for PIC
embedde systems development.
www.oricomtech.com

ATTENTION LASER and optics exper-
imenters. My new guide explains how to
make your own top quality front surface
mirrors. Amazing process revealed. Simple,
safe and easy to use, this process produces
true front surface mirrors. Saves money. Free
information, or send $12 and $1.50 postage
to HC Maxey, PO Box 16289, Salt Lake City,
UT 841 I6-Oe;B9.

WWW.COVERTBUG.COM SUR-
VEILLANCE TRANSMITTERS using
all RadioShack’s numbered parts are easy to
build with our kit type plans. Three room,
two telephone transmitters for the FM band
and above. $7. No personal checks.
Sheffield Electronics, PO Box 377940,
Chicago, IL  60637. 773-324-2196.
sheffield@covertbug.com

MANUALS —
SCHEMATICS WANTED

MISCELLANEOUS
ELECTRONICS FOR

SOLAR-POWERED FAN HAT.
Baseball type hat with solar powered fan.
Great for sports fans, golfers, etc. Available in
red or blue. $19 plus 520.00 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.

ANAHEIM WIRE PRODUCTS. DIS-
TRIBUTOR OF ELECTRICAL WIRE
AND CABLE since 1973. Items available
from our stock: Hook up wire, Automotive
primary wire, GXL, SXL, Plenum cable, Teflon
wire, Multi-conductor cable, Irradiated PVC,
SO-CORD, Mil-Spec wire, Building wire,
Welding cable, Battery cable, Telephone wire,
Shrink tubing, Cable ties, Connectors. Wire
cut & strip to specs. If interested, please call
1-800-626-7540, FAX: 714-563-8309.
Visa/MC/Amex. SEE US ON THE INTER-
NET: http://www.anaheimwire.com OR E-
Mail: info@anaheimwire.com

HIGH QUALITY TOOLS AND
STAINLESS STEEL HARDWARE.
European and American screw-
drivers, nutdrivers, pliers, hex-
keys, balldrivers, and more!
Wiha, Bondhus, and Knipex.
Stainless cap screws, machine
screws, nuts, washers, U-boits,
and eyes. Free catalog. Robert
Mink Import-Export, Box 6437V,
Fair Haven, 07704. Telephone
or fax 732-758-8388. E-Mall:
w2ltv@compuserve.com

STAINLESS STEEL HARDWARE.
Numbers two, four, and six in machine
screws, hex nuts and washers. FREE
FLYER. USA ONLY. BIGELOW
ELECTRONICS, 186 EAST JEFFER-
SON, BLUFFTON, OH 45817.

NUCLEAR ELECTRONICS (NIM,
CAMAC), PMTs, optics, high vacuum, and
high voltage components and equipment.
Guaranteed quality at reasonable cost. OE
Technologies, Box 703, La Madera, NM
87539, Ph: 505-583-2482, Fax: 505-583-9190,
E-Mail: oetech@newmexico.com htep://
www.oetech.com

HARD-TO-find parts: big screen screens,
keypads, picture tubes, flybacks, tuners, CRT
sockets, & modules for all TVs, Service man-
uals. 478-272-6561. Scarborough TV, 1422
Old River Road, East Dublin, GA 31027.
scarboroughstv@pcnow.net

WWW.ISESURPLUS.COM: MAGNE-
TIZERS, ferrite magnets, voice coil
winders, speakers, drivers, speaker parts,
wire, solder, mini-cameras.

ISOLATION TRANSFORMER: 200-
240 input, 1200 @ 13A output, |,600 watts.
Go to www.surplusvalues.com/trans.jpg for
pictures. Well marked terminals. Great for
machine shops! |12 available @ $40 each plus
shipping. Shipping weight 40 Ibs. each.
VISA/MC. Call Roger at GS&E, 716-338-
7001.

SUPERIOR ELECTRIC VARIABLE
AUTOTRANSFORMER: Type 1256D,
Spec BP142090, input 240V, output 0-280V,
amps 28, KVA 7.8, | phase, 50/60Hz. Go to
www.surplusvalues.com/varjpg for pictures.
Condition very clean. $150 each plus ship-
ping. Net weight 80 Ibs.VISA/MC. Call Roger
at GS&E, 716-338-7001.

FIBEROPTIC CABLE Siecor rtype
OFNR, fiber type: 134 DP. 3 pieces, 460 feet
each, with BCS connectors at both ends, for
$45 each, ppd, and one 300 foot length, with
one BCS connector for $30 ppd. Peter 248-
669-3604 fax: 248-669-3411
stratigiccontrol@hotmail.com

MISCELLANEOUS

ELECTRONICS

WANTED

WANTED: X-BAND radar equipment.
Military, civilian, working or not, parts, TMs,
etc. Box 10215, Pittsburgh, PA 15232,

Top 10 Favorite Gateway Gizmos and Gadgets

Chnnge. your voice with this really cool kitl Using DSP (Digital Signal Processing), you can make a man
like a woman, make a woman sound like a man, create sc

Use the special echo and vibrato modes for additional special effects. Kit features clip-on electret mic,
removable speaker with case, sound effects selector switch, adjustable volume control, up/down pitch
shifts, and step-by-step instructions. 3.5mm jacks for the microphone and speaker make it easy to

soun

VOICE CHANGER KIT $49.50

connect to other audio equipment. Requires 4 AA batteries (not included.)

Infrared Non-Contact Laser Thermometer
This is such a cool thing, you gotta get one! No more climbing ladders or going dewn manholes frying to find
ternperatures. Are the rafters hot? How hot is that car? Point this little gizmo at almost anything and it will give O
you the temperaturel Uses a laser sighting to help confirm ior?et, and features an easy-to read large LCD.
Fahrenheit or Celsius selectable. Features a 0.95 emissivity, 8:
temperature range of 14 to 950 degrees Fahrenheit. Manufacturer’s 3-year limited warranty
*shipping this itern requires insurance. please add an additional $0.50

Lightwave 2000 Flashlight $29.95

Four super-bright white L€Ds replace the bulb you'd find in a tradiitional Rashlight, providing o long-lasting high-intensity
light. LED lights mean your Aashlight will last about 14 times longer than a reguilar flashlight, and these flashlights are ]
waterproof and shockproof. Ideal for short-range use in cars, planes, etc. ipt

Flashilght requires 3 AA batteries (included). Manufocturer’s limited lifetime warmranty even includes the LED lights!

Spectrum LED A Rainbow of Light !
Imagine an LED capable of producing all three primary colors in the same package!

§5.95

monster sounds, and have lots of fun.

infroductory price $149.95

distance to spot ratio, 0.1 resolution, and o

INFRARED
THERMAC R TER

——

The entire spectrum, including

near-white, can be created! Imagination becomes reality with this T 1-3/4 multi-color LED. Here's the technology: o red
chip, a green chip, and two blue chips encased in a diffused T1-3/4 package. Using various current combinations, you can
produce red, orange. yellow, green, aqua, blue, violet or white light! Detailed spec sheet included. What can you do with
these (beyond the obvious amaze your friends!)? Create a single indicator systemn, designate various controls by color. make
a multi-color bargraph, make your project something out of the ordinary with multicolor LEDs!

driver shaft! Incrediblelll

Lighted Screwdriver Supertooll

Definitely a 'gotta have it' tooll

The Photon Microlight Il

$9.95

At first glance, this appears to be an ordinary screwdriver, but press a button on the base and two lights illuminate
the area you are working on. Nifty, huh? But wait, there's more! The seven interchangeable bits are stored right

there at the base of the screwdriver (6 storage slots) for easy access. No handles to linscrew or tool boxes to dig
through. Hey, you ain't seen nothin' yet..remove the bit and the magnetic retrieval tool telescopes from the screw-
Of course, the comfort grip handle and rugged construction are icing on the cakel!

A super bright keychain LED flashlight, push to light or switch on for continuous bright illumination.
available in a variety of colors. Blue, Green, White, Turquoise, Red, Yellow, or Orange $15 95 (please specify)

AMAZING MINI MICRO FM RADIO!

$7.50

Much lighter than a heavy jam box with really good sound! This tiny radio (1.5"x1.06"x0.38") has a seek button, reset control,
and an on/off switch. Personal listening has never sounded better! Ideal for ballgames, beaches, and workouts. Battery and

Geophone vibration sensing kit

nugget style earphones included.

Detect a fly stomping across the desk!

Well maybe not that sensitive, but almost. These vibration sensors made by Geosource® were used in oll

The kit includes a

exploration to determine geological statistics. They are made with a magnet suspended in a coil and are very
sensitive to vibration. Compact size. the unit measures approx. 1.6" high and 1.2° dia

eophone vibration sensor along with parts to build a basic detector that will light an LED. In

addition we include a schematic that will show you how to operate a relay. The sensitivity is adjustable, so you

can set it to detect elephants and other small creatures. Similar units were used by our armed forces to defect

enemy troop movements...the perfect device to alert you to the pitter patter of little Leroy's feet!  Unit sensitivity

can be set high enough to detect a business card dropped on a table, and we've made it work with vibrations
up to 40 feet away! Earthquaoke or Aunt Agatha.. you decide! It's o fun gadget with many uses

COMPLETE GEOSENSORKIT....§ 9.95

RF LINEAR POWER BOOSTER AMPLIFIER KIT $39.95

A quick and simple boost for signal generators, transmitters, and other low power devices, this kit can boost

GEOSENSOR UNIT ONLY....57 95

L
: “‘;

power up to 1 watt over a frequency range of 100 KHz to over 1000 MHz. Operates on 12 to 15 vdc @ 250 maA, via =

a 2.1mm male power jack. 38 dB gain at 10 MHz, 10dB at 1000 MHz.

TV TRANSMITTER KIT $27.95

Optional case $14.95

Tired of lugging the VCR to another room to see a movie while Aunt Martha watches reruns of the Julia Child special on PBS?
Sick of stringing wires through the house so Junior can watch the latest Power Ranger movie in the cornfort of his room? Never
fear, we've got the solution! This kit allows you to send any audio and video source, like a VCR or TV camera, to any TV set for
up to 300 feet, With this little kit, you're the producer and the programming director of your own TV station. Tunable fo any TV

chahnnel 2-6, runs on 12 VDC, and accepts standard audio and video signals, Optional matching case set, $14.95

-—--_—--—-—-_—--—_---—---\

THE FINE PRINT : PRICES SUBJECT 1O CHANRE WITHOUT

NOTICE * RATEWAY 15 NOT RESPONSIBLE FOR PRINTING
l | ERRORS * MASTERCARD, YISA AND DISCOVER ACCEPTED *
L L] YES, WE'LL TAKE YOUR CHECK - SORRY, NO C.0.D.0 * $10

\—n---_------------_—_-—--

8123 PAGE BLVD * ST. LOUIS, MO 63130 * (314)427-6116
9222 CHESAPEAKE DR. * SAN DIEGO, CA 62123 * (858)279-6802 AMOUNTS ARE NOTED)..s6.25 FOR THE FIRST ITEW, $0.50
2525 FEDERAL BLVD. * DENVER, CO 80211 * (303)458-5444

MAIL ORDERS CALL TOLL-FREE

FAX ORDERS (314)427-3147

g3ie

ELECTRONICS, IN

1-800-669-5810

wlimn
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MERCHANDISE MINIMUM ON MAIL ORDERS * SUPPLY OF
SOME ITEMS 1S LIMITED * PRICES DO NOT INCLUDE
SHIPPING * UPS GROUND SHIPPING/HANDLING WITHIN THE
CONTINENTAL U.S, (ITEMS REQUIRING ADDITIONAL

FOR EACH ADDITIDNAL ITEM, RESTOCKING CHARGE MAY BE
ASSESSED ON RETURNED ITEMS. * 1 wned to have o handle on
- e Tife..but it broke!
o L .
DISCOVER e |
Hie
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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

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: TUBES, radios, transmitters,
receivers, gyros, bearings, connectors, relays,
lamps, synchros. Hyness Company, 709B
Delair Road, Monroe Twp., N] 08831, Phone:
609-395-1116, FAX 609-395-1117.

WANTED: MILITARY capacitors, resis-
tors, transistors, diodes, ICs, semi’s, etc.
Please fax/E-Mail excess lists & RFQs 818-
769-1002 fax 818-769-1084.
electmatind@earthlink.net & hetp://www.
militarycomponents.com

CASH PAID FOR ICs. Military or com-
mercial integrated circuits, transistors,
diodes, any semiconductors.
ELECTRONIC SURPLUS, INC, 5363
Broadway, Cleveland, OH 44127. 216-441-
8500 or fax 216-441-8503, since 1946.
www.electronicsurplus.com

WANTED: EXCESS ELECTRONIC
COMPONENTS, BOARD-LEVEL
COMPONENTS; MILITARY COM-
PONENTS; ICs, MEMORY, TRAN-
SISTORS, DIODES, CAPS, RELAYS,
ETC. CALL LPS 562-439-2453
FAX 562-439-0453.

WESTERN ELECTRIC wanted: 1920s-
1960s. Amplifiers, mixers, pre-amps, speak-
Erss. tubes, etc. FREE OFFER [-800-25I-
454,

N N S

=7
1€

Pricing

O QUALITY Parts
FAST Shipping
DISCOUNT

C ORAPORATI ON ¢
|\
Solar Panel ‘Two Speed Worm Gear Motor| | 47 Watt Enclosed Supply
Output: approximately Powerful windshield \ Astec # RPS4-115/230-C-7T14A
3 Volts @ 40 mA. wiper motor for o : Input: 85 — 264 Vac
2.40" square x 0.13" 2000-2001 Saturn L \ . Outputs: 5V @ 4Amp,
thick epoxy- series automobiles. \ff/ 12V@2A-5Ve 4
encapsulated Two speeds; high speed 1 0.7A. Compact
.

silicon photovoltaic panel
removed from solar lighting system. Solid,
almost -unbreakable module with easy-to-
solder spots on backside. Ideal for solar-
powered battery chargers and other projects.

CAT # SPL-60 50
$3Ea’?:h

|  Miniature DC Motor |

Mabuchi # FF-N20PN

Miniature 1.5 to 3 Voit DC motor. @'
Ideal for modelsand radio control

applications where small size is important.
No load rating: 15,800 RPM @ 2.4 V, 96 mA.
Length (excluding shaft), 0.654" long x 0.47"
x 0.39". 0.039°(1mm) dia. x 0.13" long shaft.
Solder-loop terminals. Large quantity available.
CAT# DCM-166 [ 150 for 60¢ ea.

2f0f $1® 600 for 50¢ ea.

1500 pieces 35¢ ea.

16 Character X 2 Line
LCD with Bacldlght

Daewoo # 16216L-5-VSO
5 x 7 dot format. 2.56" x 0.54"
viewing area. 3.15" x 1.417
module size. LED back-
light. Includes hook-

up/spec sheet.
CAT # LCD-53 !
$ @ 10 for $6.50 each
each 100 for $5.00 each
Rechargeable Battery

Eveready # NH22. Nickel Metal
Hydride rechargeable battery.
Replaces 9 Volt batteries in many
applications. Actual voltage

7.2 Volts. Can be charged in most |
Nickel-cadmium chargers.
CAT# NMH-9

each

ORDER TOLL FREE

MAIL ORDERS TO:

ALL ELECTRONICS CORP. i
P.0. BOX 567 * VAN NUYS, CA 91408-0567

NO MINIMUM ORDER = All Orders Can Be Charged to Visa, M
Orders Delivered in the State of California must include Califomia State Sales Tax « NO C.0.D » Shipping and Handling $5.00 for the 48 Continental United
States - ALL OTHERS including Alaska, Hawaii, P.R. and Canada Must Pay Full Shipping * Quantities Limited *» Prices Subject lo change without notice.

is 106 RPM at 12 Vdec,
4 Amps. Low speed is
41 RPM at 12 Vdc, 0.91 Amps. 3/8" threaded

drive shaft with nut. A 2.25" lever with a univer-
sal joint, attached to the shatt, is easily remov-

enclosed supply
with on-off switch.
6.5 x 3.2" x 1.45". .

White molex-type connector

on 3.5" leads for output. Requires IEC-type

able. 7* overall length x 3.5" x 4". 75 power cord for input voltage (not included).
CAT # DCM-171 1 each| These units were removed trom new equip-
ment in good condition. $ 50
Low, Low Pricel Nokia 5100/ | | CAT # PS-540 each

Standard battery for all
Nokia 5100 and 6100

Special 12 Vdc 1 Amp

series cell phones.
3.6 Volt, 900 mAh nickel

Class 2, direct plug-in AC-DC

metal hydride pack good for adaptor. Coax

3-5 hours talk time, 60-270 hours : power plug,

standby time. These are new batteries wit 2.1mmid.,

minor cosmetic blemishes, that do not impair center positive.

the battery's usefulness in any way. |deal Individually

replacement or spare battery. 895 boxed. UL, CSA.

CAT# NOK-8 $Qach | CAT # DCTX-1216 $500

[100 for $3.85 each| each

Lotus Smart Suite
Millennium Edition 12 VDC 2.5 Amp

This CD contains a full-featured suite of award-

Switching Power Supply

winning applications from Lotus Development
Corporation. Included are:

Lotus 1, 2, 3 - Spreadsheet

Lotus Word Pro - Word processor

Lotus Approach - Database

Lotus FastSite - Intranet document publisher
Lotus Organizer - Time & contact manager
Lotus Freelance Graphics - Presentation graphics
Lotus ScreenCam - Multimedia

Lotus SmartCenter - Intemet information manager

Requires Windows 95/98/NT4

and a CD-ROM drive.
° r |
211 A

CAT# LSS-1

s102.

rd, American Exp

Plug-
switching power supply.
Ideal for cameras,
scanners, cell phones,
computers or any
devices sensitive to
power fluctuations.
Input: 100 - 240 Vac.

6 foot output cord has a
coax DC power plug
(2.1mm id, 5.5mm od). Tip
positive. Ferrite snap-bead for

EMI suppression. Compact, 3.23" x 2.23" x
1.38" UL, CSA, CE.
CAT# PS-1225

A5 | s10%.
1-800-826-5432

Shop ON-LINE www.allelectronics.com

FAX (818) 781-2653 * INFO (818) 904-0524
E-MAIL allcorp@alicorp.com

or Discover = Checks and Money Orders Accepted by Mail =

in-wall regulated

10 for $9.25 each
100 for $8.50 each
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[MANUFACTURERS - We Purchase EXCESS INVENTORIES... Call, Write, E-MAIL or Fax YOUR LIST. ]
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BBS & ONLINE

SERVICES

WANTED: MILITARY capacitors, resis-
tors, transistors, diodes, ICs, semi’s, etc.
Please fax/E-Mail excess lists & RFQs 818-
769-1002 fax 818-769-1084.
electmatind@earthlink.net & hetp/iwww.,
militarycomponents.com

www.SpinWavelasers.com SPIN
wave research papers and training videos
from the Vasant Corporation.

MAGICIAN IS available to solve your RF
Eroblem. I will teach you in my laborato

ow to do it. Young engineers and techni-
cians are welcome.qjh proto

ing up to
dio, Fohn

3GHz for customers. Minaret
Horvath ph: 909-943-3676.

BUSINESS
OPPORTUNITIES

WANTED: MILITARY capacitors, resis-
tors, transistors, diodes, ICs, semi’s, etc.
Please fax/E-Mail excess lists & RFQs 818-
769-1002 fax 818-769-1084.
electmatind@earthlink.net & heep:/fwww.
militarycomponents.com

COUNTER-SURVEILLANCE=%$250
HR! Electronic eavesdropping is unbeliev-
ably widespread! Are you sure you're safe!
Learn how others (without prior experi-
ence) earn $250 HR in the fascinating field
of COUNTER-SURVEILLANCE! For FREE
catalo call: 1-800-732-5000.
HTTP/MWWWSPY-CITY.COM

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

INDUSTRY FORECAST. Giant new
tech Il'ldll!trY‘Will you profit or perish?
www.convergent

homestead.com

REPAIRS — SERVICES

(E)EPROM PROGRAMMING done

quickly and economically,. One day turn

around typical. Simple copy $3 per device.

Also proto:{pirég, design, and consulting ser-
e.Ca

vices availab Il or send SASE to: Luzer
Electronics, 4023 North
Bayberry. Wichita, KS 672126.
§=0368 -2127, FAX 316-687-

WANTED: MILITARY capacitors, resis-
tors, transistors, diodes, ICs, semi’s, etc.
Please fax/E-Mail excess lists & RFQs 818-
769-1002 fax 818-769-1084.
electmatind@earthlink.net & htep//www.
militarycomponents.com

CIRCUIT BOARDS for projects, proto-
types, short runs. From your artwork. Low
rates. Atlas Circuits 704-735-3943.
www.pcbatlas.com

SPECIAL PROJECTS: Wild, weird,

wacky, wonderful hardware, technical
coaching, website designs.
Lone Star Consuiting, Inc,
www . lonestartek.net

WELD ALUMINUM WITH

PROPANE! EZ, INEXPENSIVE, STRONG.
DETAILS: WEEKS, 36 CAROLINA ST, TAY-
LORS, SC 29687. 1-800-547-WELD(9353)
FAX 864-244-6349. hetp://www.durafix.com

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.)




Part 2

Binary math for dummies: Discover how binary adders and shift registers can
turn simple logic gates into cool calculators.

by TJ Byers

HALF ADDER

SUM

CARRY

CARRY IN

- - o ok

pacll = HEcu e = § |7

SUM CARRY

[ == IR v =
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CARRY

FULL ADDER

l—]JD— SUM

i
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A B CwnsuMm Cour

oo ol o 0
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01 1 0 1
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10 1 0 1

14 B:| s 1

O 1 1

Figure 1: Adders and shift registers are
the fundamental building blocks of
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FULL ADDER

IN

A

SUM

B

CARRY OUT

ary mathematical
computations.

ow that you have a
handle on binary
logic, and how to
make simple gate sub-
stitutions to solve your
custom [C or obsolete part
replacement problems ("Small
Logic Gates Spawn Big Dreams —
Part 1"), the next step is to put
these gates to work for you. You
know, the mundane tasks of add,
subtract, multiply, and divide. The
stuff we learned in elementary
school and promptly forgot the
moment we pocketed our first cal-
culator.
Unlike "human" math, which is
based on the number 10 (a result
of having five fingers on each

hand), computer math is based on
the number 2 — which has the val-
ues of 0 and 1. So how do you do
math using just nothing and some-
thing? The same way it's done
using the numbers 0 through 9.
The only difference is in the way
the 1s and Os are moved around
to fill the needs of borrow and
carry.

All binary math operations are
built around just two basic circuits:
the binary adder and the shift reg-
ister. While both circuits are made
up of several more elementary
logic gates, the focus will be on
how these two functions perform
as a unit. | won't take a microscop-
ic tour of each electron's move-

ment. Instead, I'm going to tell you
how to wire the functions together
and just what to expect when you

flip the switch.

Binary Addition

Basic to all math operations is
the binary adder, which comes in
two flavors: a half adder and a full
adder (Figure 1). The half adder
simply tallies two binary bits and
outputs a sum. For example:

0+0=0
1+0=1
0+1=1

Nothing surprising here. But

Table 1

T44 4 Carry Out

1101101 A
+ 191 B

1110010 Sum

Table 2
12 1011
X3 x 1

36 1011

what happens when you add 1 +
1? Exactly the same thing that
happens when you add 9 + 1 —
you get 10. Like decimal addition,
binary addition carries over the
next most significant digit when
the total exceeds the base number.
For logic circuits, that's when the
sum exceeds 1, whereupon the
most-significant digit (MSB) is
shifted left one position and a
place holder (0) fills the least-most
significant (LSB) position.
Consequently, the sumof 1 + 1 =
10.

When adding numbers larger
than two, a full adder is needed to
deal with the overflow, which is
called a Carry Out bit. Take the
example shown in Table 1 of
1101101 + 101, which has a result
of 1110010.

This operation requires an
eight-bit adder, which is easily
made using a pair of four-bit full
adders, like the 74L.S83 shown in
Figure 2.

Binary Subtraction

Binary subtraction is interest-

Table 3

123 1011
%11 x 91
123 1011
123 1011
1353 100001
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- AR 8-BIT ADDER 2's COMPLEMENT
DegignNotoscom | | . - IR § e
Full
Your Dedgn Respurce on the Web 1
10 A Adder SUM
: 1 s ?
A =y B _l SO0——— ———— CARRY OUT
improve Your Decign E =3
Skille, Find Project 3
i A B Cwn SuM Cour
Advicoe and More ; % 0 0 0 | notallowed
2
Velleman DVM890 ? R — M Lo
3-% DMM with Capacitance, ! —] o— 1 it
Frequency and Temperature 0 — 2 s—— 0 1 1 0 | notallowed
Measurement (+/-0.6% Accuracy) 1 DO 1 0 0
Comes complete with probes and Cin  Cout 01 1 1 0
holster J_ ——l
$39 95 : L | 10 1 1 0
& o} = e 118 0
FWCO’"P@‘“:“-WS“- . 110110 + 101 B 1110010
. .ig _ 4 Figure 3: A 2's complement conversion can be done
| : Figure 2: Full adders are stacked to by adding an inverter in the B input and applying
; Visit Our Online Forum } process the required word size. a 1 to Carry In of a full adder.
On-Line Circuit
3 == ADDER § SUBTRACTOR
Archive Rible €5 4044
Hundreds of Circuits. i x 1101
Over 23 Different Topics [
— 1011
— 0000 &
¥ Designing for Dollars | 1011 =4
Submit your favorite circuit or W —
program. Each month the 1011 3
best design entry (Judged by | - I 2
your peers) wins $100in | 10001111 = iz [
cash. Monthly winners are ﬂD_, B | SUM
eligible for the yearly $1200 [ Computers and logical math 1
Grand Prize! are a lot like our ancestors. They L. Cou)
don't understand the concept of H:)D—
; less than nothing. For a math )
gham WhQT YOU Know and circuit to perform an operation, B | —
Loarn What You Dont it has to have something tangi- ‘:)E >7 CARRY OUT
v ble to work with. That's why sub-
Visit Us at traction is such an alien concept. _:)D___
: . In the computer's eyes, you can't ) Figure 4: With the
Www'de SlgnnOteS'com have less than nothing — it does- addlt]gon of exclusive-OR
n't exist (which is true; it only - Vee gates and a selectable
exists in our minds and mort- T_O Carry In, a full adder can
Circle #104 on the Reader Service Card. gage ledgers). Boolean algebra ADD perform both addition and
solves this dilemma by assigning SUBTRACT | : 2 subtraction.
ing in that it uses negative num- every number a value — even if =
bers to arrive at a result. For that value is negative. In essence,
example, if you start with 7 and you have a stack of
subtract 5, it's the same thing as apples, let's say, that
adding 7 5., nged to/be added Table 5 Table 6
e and nicihetafpeleof 1011 Multiplicand 100011 Dividend
-5= imaginary (nega- ai- s 21
tive) apples to be x 1101 Multiplier 1001 Divisor
is the same thing as: subtracted. The sec- . 11010 <>Check;lter1
ond stack doesn't 1011 FirstProduct 1001 Divisor
7+(5)=2 exist in reality, they 1011 Shift 2 places e
are merely items to 010001 <>Check;lter2
It's just a different way of skin- | be shuffled about. 110111 Subtotal 1001 Divisor
ning a cat, and a concept that By matching the 1011 Next Product —_—
wasn't available until the zero was apples from the pos- 9 001000 <>Check;Stop
fully understood. In fact, it wasn't itive stack to those
until 1657 that a mathematician of the negative 10001111 Result Result
(John Hudde) used a single vari- stack — that is, each 11 Divisions
able to represent either a positive time a negative apple mates with a computerese way to do this 1000 Remainder
or a negative number. For all those positive apple, both are removed is to give two of the apples a
years until 1657, positive and neg- from the total — we arrive at an negative value (-2 apples),
ative numbers were handled as answer. while leaving the whole (4 apples) result of 2.
separate special cases. The reason Still with me? Let's say we a positive value. These two num-
is because we couldn't conceive of have four apples and we need two bers are now entered into a full 4 apples + (-2) apples = 2
there being less than nothing. apples for another project. The adder circuit, which spits out the apples
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Simple enough sure, but con-
fusing for a logic gate. Fortunately,

there's a binary shortcut that

makes the task even easier. It's

Figure 5: A shift 4-BIT SHFT REGISTER Table 7
register is made
ulelilng JK flip-flops & . G 5 28 r6
ned up in a row f
like dl;mlnos. 17 g’ia
108
| 3 S a 3 S DATA 102
DATA —vsf, ap Ik ap _I:E/:P . 2l 6
IN R R R R
1 l l 1 called 2's complement. If you do
* > <+ a little math here (I'll spare you
CLK = = the details), you'll discover that
' binary subtraction is identical to
adding the A integer to the 2's
complement of the B integer. The
Binary Multiply 2's complement of a number is
equal to its NOT (inverted) value
plus 1. To find the 2's complement
S of binary 3, for example, invert
Multiplicand 0011 into 1100, then add a 1
0011 +1) to give 0100 (-3). That's
A]:;:'.‘:Iel‘ —’J Aj:tu:: gll there i?s to?t. Here's a( sh)ort list
that should give you a grasp of the
Shift concept.
Register
gf Binary 2's Complement
g Decimal Binary 2's Complement
Figure 6: A little shift and shuffle
l'.‘g;:'l make binary adders binary Number Number (NOT + 1)
Multiplier multipliers. 0 0000 0001
1 0001 0010
2 0010 0011
3 0011 0100
4 0100 0101
Table 8 5 0101 0110
6 0110 0111
01110 00000 Dividend o
10001 Divisor Why add a 1 to the inversion,
- you may ask? For the same rea-
01111 2's Complement son the new Millennium started at
0 2001 and not 2000. Logic circuits
01110 00000 Dividend can't deal with the number zero
11100 0000 Shift Dividend Left when doing calculations, just like
01111 Add 2's the calendar can't deal with theh
01011 Result #1 gap between I'BC and Iﬁ_\D — that
is, there was either a Christ or
<>=1;Q =00001 there wasn't. One AD represents
10110 Shift #1 Left his presence and 1BC is before his
01111 Add 2's birth. There was never a time in-
between. Computer logic is the
00101 E:s_u‘:t #Q2_ 00011 same way. There is never a time
=1 b when a number in neither positive
01010 Shift #2 Left or negative — it has to be one or
01111 Add 2's the other. Adding a 1 shifts the
11001 Result 43 inverted number back into the
realm of computer comprehen-
<>=0;Q =00110 p—
10001 Add Divisor The 2's complement conver-
01010 Result#4 sion can be done at the hardware
10100 Shift #4 Left level using an inverter in series
. with the B input and applying a 1
01111 Add 2's to the Carry E)n line of gr;ull agdder
00011 Result#5 (Figure 3). This input is then
<>=1;Q =01101 processed by the full adder to
00110 Shift #5 Left arrive at the difference between
: the two numbers (A and the 2's
01111 Add 2's complement of B).
10101 Result#6 Since the subtractor just
<>=0;Q=11010 described is based on a full adder,
10001 Add Divisor it's possibl;dto;:or;)struct a multi-
purpose adder/subtractor circuit
00110 Result#7 which performs either addition or
Stop subtraction, depending on the
11010 Quotient presence or absence of a 1 on the
00110 Remainder exclusive-OR/Carry In line. When
Carry In is logic 1, the circuit

behaves as a subtractor. Pulling
Carry In low (logic 0) causes it to
perform as an adder. (In our

The RF Connection

j E 213 North Frederick Ave.
¢ | Suite 11NV
4 | Gaithersburg, MD USA
1 20877
hitp://www.therfc.com/
Complete Selection of MIL-Spec Coax, RF
Connectors and Relays
UG-21B/U N Male for RG-213/214........ $5.00
UG-21D/U N Male for RG-213/214.........$3.25

N Connectors for 9913/Flexi4XL/9096

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

Amphenol 83-1SP-1050 PL-259.......... $0.90
UG-176/U Reducer RG-59/8X . .25 or 5/$1.00
UG-175/U Reducer RG-58/58A .25 or 5/$1.00
Silver Teflon PL-259/Gold Pin .. o

........................................... $1. 00 or 1059 00

MIL-Spec Coax Available (Teflon, PVC IIA)

New Product: Belden 9913F. 9913 with
High Density PE Foam dielectric, stranded
center cond. and Duobond Il Jacket.............

.................................... .80/ft or $76.00/100ft
Also New: 9092, RG8X with Type Il Jacket
IO P o viigiiins $23.00/100ft

Call for Specials of the Month

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

8 Pin Mike Female .................c.c.cccc.....
8 Pin Mike Male Panel ......................
13 Pin DIN for Kenwood.............

8 Pin DIN for Icom
8 Pin DIN for Kenwood........................

Prices Do Not Include Shipping

Orders  B00/783-2666
Info  301/840-5477
FAX  301/869-3680

Circle #103 on the Reader Service Card.

PICmicros & BASIC

PicBasic Compiler - $99.95
PicBasic Pro Compiler - $249.95

Now it's even easier to program
the fast and powerful Microchip
PICmicros. The PicBasic and
PicBasic Pro Compilers convert
vour English-like BASIC
programs to files that can be put
directly into a PICmicro. True compilers for
faster, longer programs. BASIC Stamp™ I/11*
libraries. For mid-range PIC12C67x, 14Cxxx,
16C55x, 6xx, Txx, Bx, 87x, 9xx and high-end
17Cxxx (PicBasic Pro only)

*BASIC Stamp is a registened trademark of Paraliax Inc

New! PIC-X1
Experimenter/
Lab Board
Assembled - $199.95
Kit with parts - $139.95 §
Bare PCB only - $49.95

EPIC Plus PIC Programmer - $59.95

Programs PIC12C3xx, 67x,
14Cxxx, 16C505, 55x, 6xx,
7xx, 8x, 87x and 9xx.
Optional ZIF adapters for

. DIP, SOIC, MQFP, PLCC
Runs off two 9-volt bauts or optional AC adapter
Includes programming software and assembler.

PICProto
Prototyping Boards
Get it wired quicker! High-quality
blank prototyping boards for
PICmicros. Holds PICmicro,
5V reg, caps, oscillator, DB9-25,
large proto arca. $8.95 - $19.95

microCngineering Labs, ne

m Box 7532 Colorado Springs CO 80933 m

. ms:szo&za {719) 520-1867 fax
http://www.melabs.com -:
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Binary Divide

Multiplicand |——— )

Full
Adder

Accum-
' ulator

-

Shift
2's ——'} Register Semparator
Comp
? Figure 7: And you wonder why
) many embedded controllers lack
Multiplier the division function.

example of Figure 4, please note
that the ADD/SUBTRACT switch
goes through an inverter; don't let
this NOT hardware gate confuse
you when following the above dis-
cussion.)

Binary Multiplication

Any school kid knows that
multiplication is simply a series of
additions done a specified number
of times. For example, 3 x 4 is the
same as adding 3 four times over,
or 3 + 3 + 3 + 3. With binary multi-
plication we do the same thing —
add up a number the required
number of times and arrive at a
result.

We also learned very early that
there is simple multiplication,
where one number is multiplied by
a single digit, and compound mul-
tiplication, where numbers of two
digits or more are multiplied
together. Simple multiplication
looks like what you see in Table 2,

whereas compound multiplication
looks like what you see in Table 3.
Notice the shift and add tech-
nique which is the signature pat-
tern of compound multiplication.
Also notice that it's used with both
decimal and binary multiplication.
Shifting the position of the line one
space to the left is equivalent to
multiplying by 2 (binary) or by 10
(decimal). Here's where the shift
register, mentioned earlier, comes
into play. A shift register is made
using JK flip-flops all lined up in a
row like dominos, as shown in
Figure 5. Let's look at a typical
binary multiplication and see
where it takes us at. Check Table
4. This is a straightforward calcula-
tion using the rules we learned in
PS3. The shift register is first
loaded with the multiplicand. Then
the number in the register is multi-
plied by the multiplier. After the
first line is completed, the register
shifts its contents one position to
the left and the process is repeat-

ed. This continues until all digits of
the multiplier are exhausted. Just
like doing compound multiplica-
tion using decimal numbers, and
this circuitry is simple and straight-
forward, as shown in Figure 6.

But if you look at it carefully,
you'll see places where the
process can be streamlined to bet-
ter fit the computer community. To
begin with, 0 times anything is
always 0, so line 2 is superfluous
and can be removed. And it's
more efficient and faster to do
subtotals as lines are added rather
than crunch through a tall stack of
numbers at the end, which results
in the pattern shown in Table 5. As
the numbers grow larger, this win-
nowing process becomes increas-
ingly more efficient, saving both
time and resources.

Binary Division

Of all the arithmetic opera-
tions, division is the most compli-
cated and can consume the most
resources. In many computer
applications, division is less fre-
quently used than addition, sub-
traction, or multiplication. As a
result, some microprocessors that
are designed for digital signal pro-
cessing (DSP) or embedded
processor applications do not have
a divide instruction. When hard-
ware division is needed, there are
several methods to choose from,
none of which are stand-outs.

The simplest is to start sub-
tracting the divisor from the divi-
dend until you run out of numbers
to take away from. With this
scheme, all you have to do is
count the number of iterations —
and that's it. For example, look at
Table 6 to see how 35 divided by 9
looks in binary using this method.
Or, you can do it the old-fashioned
way using long division. That is,

look at the problem, guess at an
answer, test your guess, and
respond accordingly. For example,
let's take the decimal problem of
448 divided by 17 as shown in
Table 7. As you can see, this can
be a long-winded process because
each iteration takes at least one
tick of the clock. Fortunately, there
are other options.

We can also do long division
with logic gates. Basically, it's the
opposite of multiplication, where
the dividend is shifted right, instead
of left, and subtracted from the
divisor instead of added. While this
seems great in theory, it can get
rather cumbersome. A better way
is to use 2's complements, and
proceed just like before using
straightforward multiplication — but
with a twist. After each subtraction,
a comparison has to be made to
determine if the result of the last
calculation is larger or smaller than
the divisor. See Table 8.

Yes, the process looks more
complicated — and it is! The cir-
cuitry, too, is more complex
because of the compare and
decide logic needed (Figure 7).
But it's a lot faster than waiting for
a count-down loop to arrive at an
answer,

And The Numbers Are In

Now that you've taken the
whole binary tour, | hope that I've
touched on something that affects
your electronics hobby needs,
whether it be scarce part substitu-
tions or basic design. Or, at least
piqued an interest or exposed you
to something new. Nonetheless,
you have to agree that it's so
amazing that even the most com-
plex of digital designs are based
on three lowly Boolean functions:
AND, OR, and NOT. NV

Taking the Backache Out¢ of
Roadside Weed Spraying

: m ?—'ﬂf‘ Noxious weeds

growing in
the cracks and
under the guard
rails along the
nation’s roadways
cause millions of

is sprayed from both a fixed boom underneath the truck, as well as a
retractable boom that rotates and extends five feet to each side of the vehicle
to cover a range of |3 feet.As the truck drives along dirt or paved roads, a
light sensing spray head activates when the light spectrum associated with
chlorophyll is detected. A total of 13 spray heads independently seek and
spray individual weeds, but do not spray bare surfaces.

To spray weeds and avoid obstacles while maintaining a truck speed of
between 5-15 mph, the motion of the boom must be affected quickly. The high
torque of the SmartMotor is enough to extend and retract the boom in half a
second. Sensors at the front of the truck register obstacles such as utility
poles and street signs. The spray arm automatically retracts when an obstacle
larger than /4" x 2" is within sensor range.The SmartMotor receives inputs
from the truck’s radar, speedometer, and optical sensors.

dollars in damage
every year.The
imposed challenge
is to find an efficient, cost-effective, and environmentally-safe solution that will
eliminate the weeds. The SmartMotor™, developed by Animatics Corporation
in Santa Clara, CA, helped to solve this problem by employing a unique
approach.

The SmartMotor is a stand-alone, brushless DC servomotor with built-in
controller, drive, and network capability. A NEMA 56 size SmartMotor is used
to actuate a boom in a roadside weed spraying system developed by
Microphor in Willits, CA.The automated system mounts the motor;a |10 gal-
lon spray tank, and other hardware on the bed of a pick-up truck.Weed killer

As the SmartMotor scans the various inputs, the controller constantly
makes real-time calculations of acceleration and velocity needed to position
the boom.A motion control program is stored on a memory module in the
motor itself. The program employs a very rich command set that includes
motion control, arithmetic functions, Boolean operators, and conditional logic.

The resultant system is a self-contained, mobile, highly-efficient package
that yields the operator significant savings in chemical costs. Compared to
conventional systems, 50% to 80% of chemicals costs savings are attained.
Additionally, reducing the amount of applied weed killer addresses growing
concerns about the overuse of agricultural chemicals.

For more information, go to www.animatics.com or contact the
Animatics office at 408-748-8721.
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by Stanley York

guess most people by now

know something about

lasers, and how they came

into being. But how much do

people really understand
about them?

Well, the laser story is a very
interesting one and, indeed, is
really much older than the device
itself. In "The War of the Worlds,"
H.G. Wells told a fanciful story of
a chronologically older and far
superior race from Mars that
invaded and almost conquered
the Earth. Their weapon of choice
was something that very closely
resembled what we now call a
laser.

The weapon was a mysterious
"... sword of heat ..." from which
flickered "... a ghost of a beam of
light ..." This weapon "... killed men
in their tracks ... made metal run like
water ... and flashed anything com-
bustible into fire ..." Fortunately for
us, the one thing the Martians never
counted on was the climatic differ-
ences between our planets.

Real lasers are not used for
weapons of war, however, even
though the military continues to
investigate the possibilities of using it
as such. The laser in the real world
has invaded our lives in many ways

White light

Red
Orange
Yellow
Green
Blue
Indigo
Violet

though, and in the first part of this
column, we will take an in-depth
look at one type of laser that can be
found cheaply on the surplus mar-
ket, and how they work. But first,
let’s recap what a laser is.

Laser Principles

Most of us are aware that the
frequency of the note emitted by a
church organ is determined by the
length of the pipe. The pipe as we
say, is 'resonant’ at the frequency
emitted.

In a similar way, the space
between the mirrors in a laser sys-
tem is resonant at the characteristic
frequency (or color) of the lasing
medium. In this case, however, the
length of the laser resonator is not
so important as the filtering charac-
teristics of the end mirrors and the
lasing medium. Also, like all elec-
tronic oscillators, the laser resonator
must have a gain greater than unity,
and positive feedback in order to

sustain oscillation.

There are many types of laser in
operation these days, but each type
shares certain common characteris-
tics. The first laser was described in
1958, but was not successfully
demonstrated until the early 60s.
The word 'laser' is an acronym
coined soon after the first system
was built. It stands for Light
Amplification by Stimulated Emission
of Radiation. Since it is an amplifier,
it shares some common characteris-
tics with other electronic amplifiers,
but we'll get into that later.

Just as an electronic amplifier
can be 'tuned,' a laser resonator (the
space between the end mirrors) is,
in effect, a tuned cavity. In this case,
however, the frequency of oscillation
is vastly higher than what we are
accustomed to seeing in everyday
electronics.

In order for the laser cavity to
sustain oscillation, there must be
enough gain to overcome the losses,
just the same as in an electronic

human eye response curve
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In the laser, the electrical energy
put into the lasing medium by an arc
discharge (or any one of a number
of excitation means) is sufficient to
maintain 3 'population inversion' as it
is called.

In a population inversion, there
are more lasing medium atoms in a
metastable (higher-than-normal
energy) state, than there are in the
ground (or rest) state. This popula-
tion inversion keeps the gain of the
laser system high enough to sustain
the regenerative action that causes
the high-state electrons to emit pho-
tons as excess energy is released
when they return to the ground
state.

Because of the quantum nature
of the lasing medium atoms, there
can only be certain amounts (quan-
ta) of energy given up for each elec-
tron returning to the ground state.
These energy packets correspond to
a particular wavelength, and give the
laser its characteristic color.

Light — as we know — consists
of electromagnetic waves (or parti-
cles, we haven't really decided yet
since it exhibits properties of both)
whose wavelength determines the
color of the light. White light con-
sists of a wide range of wavelengths
that we can see when we use 3
prism to refract the light.

| suppose most of us have seen
the classic demonstration first per-
formed by Sir Isaac Newton before
the fellows of the Royal Society in
London. In this demonstration, old
Sir Isaac showed the Society how a
prism breaks up sunlight into a
broad band of multi-colored light,
that gradually changes from red to
yellow to blue (Figure 1-1).
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White light from the sun con-
sists of many wavelengths, and some
of those wavelengths are detectable
by the human eye (Figure 1-2).

Taken as a whole, the visible
part of the electromagnetic spectrum
is a very tiny part.

But old Sir Isaac was able to
show that there were indeed wave-
lengths (and therefore energy) out-
side of the visible part of the spec-
trum. Those wavelengths existing
beyond the red end of the spectrum
became known as infrared, and
those wavelengths beyond the blue
end became known as ultraviolet.

Looking again at Figure 1-2, we
see that the most sensitive part of
the human eye's response lies in the
range of 460-570nM (InM =1 x
10 meter), and corresponds to the
yellow-green part of the spectrum.

A lot of laser light shows have
laser systems whose predominant
wavelength is in the green/blue part
of the spectrum. Since the eye is
most sensitive to some of these
wavelengths, there is a danger that a
beam from one of these lasers could
do permanent and irrepairable dam-
age to the eye, if there was a direct
hit. I personally have worked on
some of these lasers, and they put

ponent parts are made. In the case
of the sun, or other stars, the light
comes from the energy released
during the transmutation of helium
into heavier particles, and as Sir
Isaac showed us, it covers a very
broad range of wavelengths.

Laser light is different. In
many respects. Laser light usually
consists of a single narrow band of
color (although there are 'tunable’
lasers, which we'll cover later) that
corresponds to a particular wave-
length. For the helium-neon laser
— one of the most common lasers
available to the average amateur —
the characteristic wavelength is
632.8nM, and is derived from the
excitation/relaxation constants
shown in Figure 1-4. Typical laser
output powers at this wavelength are
usually on the order of 0.5mW up to
about 10mW. Surplus-market lasers
tend to fall into the lower power
range, and are far more common
than the higher power devices.

The Helium-Neon Laser

The helium-neon (HeNe) laser
was invented in the early 1960s by a
team of engineers at Bell Labs. It was
the first successful CW (continuous
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down its length (Figure 1-3). The gas
mixture is predominantly helium with
only a small amount (less than 15%)
of neon.

An electrical discharge is started
in the gas mixture, and is maintained

through the narrow bore of the capil-

lary. Typical discharge voltages for
small HeNe tubes are in the range of
2,500-3,500 volts DC at about 2-4
mA. The high voltage discharge cre-
ates a plasma in the gas mix.
Excitation by collision with free

Beam exit

Anode plate

1% transmission mirror
Mirror adjustment

Helium—Neon gas mix

Figure 1-3: Basic assembly
of a HeNe laser tube
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out a pretty hefty power level, far
more than is safe for the eyes.

But more on the dangers of
laser light in a later column. For now,
we have to look at the laser in gener-
al, and see what makes it tick. The
point of looking at the wavelengths,
and particularly the wave nature of
light, is important in understanding
the properties of laser light, and how
it behaves in different situations. But
more on that later.

In white light, for example, sun-
light or a flashlight or regular light
bulb, the light emitted consists of
many wavelengths, all emitted simul-
taneously in all directions, and in
varying proportions depending on
the gas filling, gas pressure, or the
material from which any of the com-

wave) gas laser in operation. The first
laser built was, in fact, a pulsed laser,
using a synthetic ruby rod, which
we'll cover in a later article. The
characteristic wavelength of the
HeNe is due to neon as a lasing
medium as explained above and in
the transition diagram (Figure 1-4).

Since the first laser was made,
there have been many develop-
ments, and it is now possible to get
HeNe lasers in many colors from the
original red, through infrared,
orange, yellow, and green.

The HeNe laser works like this:
A gas mixture is introduced at partial
pressure into a closed tube. Within
the tube is a second glass tube
called the capillary, which is a thick-
walled tube with a fine hole running

electrons in the plasma causes some
of the helium atoms to be trapped in
the lowest metastable states (Figure
1-4). These are known as the 2'S
and 2°S states, where one of the two
helium electrons has been raised
from the lowest energy 1S atomic
orbital to the 2S orbital. In this case,
they are referred to as electronically
excited states.

The neon atom is a much larger,
more complex atom than the helium,
with 10 electrons in a 15*25*2P*
configuration in the 'Sy ground state.
The neon atom has many excited
states, and the ones that most con-
cern us here are shown in the ener-
gy level diagram (Figure 1-4). The
multiple excited states arise from the
number of different ways in which

the motions of the 10 electrons can
be aligned with each other.

Two sets of excited states of
neon (2s and 3s) occur at excitation
energies similar to the 2°S and 2'S
states of helium, which are favorably
populated by the laser discharge.
Within the plasma, atomic collisions
occur with other atoms, electrons,
and the walls of the tube, causing
some of the neon atoms to be excit-
ed to the 2s and 3s states. This col-
liding transfer of energy is a reso-
nant process, with total energy con-
servation. Most of the neon laser
wavelengths utilize the transitions
into the 2p series of levels.

As an example, the familiar
632.8nM red output is produced by
the 3s,—2p, transition. (Data cour-
tesy of Melles Griot, Inc.)

As the excited atoms relax to
the ground state, they emit excess
energy in the form of a photon of
light. These light photons then travel
randomly down the capillary. During
the transition down the tube, the
photons collide with other excited
atoms, causing some of them to
relax and emit photons (stimulated
emission).

This chain reaction excitation-
relaxation cycle continues as long as
the plasma is sustained by the elec-
trical discharge in the gas mixture.
Upon reaching the end mirrors,
some of the photons are reflected
back into the capillary, where they
further stimulate other excited atoms
into the relaxed state and emit other
photons.

It is interesting to note here that
not all photons striking the mirror
are returned down the capillary.
Those photons hitting the mirror at
an angle will collide with the wall of
the capillary, and give up their ener-
gy in the form of heat into the glass
wall.

This stimulating process contin-
ues very rapidly of course, with the
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Figure 1-4: Helium-Neon transitions

again as you went further from
the center. What we are exam-
ining here is the so-called
mode structure of the laser
beam.

The way the total energy
is distributed within the laser
beam is called the spatial pro-
file of the beam. The spatial
profile and mode structure of
the beam tells us how good
the beam is, and allows us to
predict how the beam will
behave under certain condi-
tions. It also allows us to grade
laser systems, and to select
the best laser for a particular
task. In a typical HeNe laser,
the spatial profile of the beam
closely resembles a Gaussian

photons making a round trip of the
resonator in just a couple of
nanoseconds (in this case, 1
nanosecond = about 11-3/8").

Each round trip of the resonator
causes more and more photons of
energy to be released, until equilibri-
um is reached and the power
absorption/relaxation cycle of the
excited atoms reaches a steady-state
level.

The wave nature of light allows
only those waves that are in step (in
phase, or synchronized, if you like)
to reinforce each other, and con-
tribute to the laser beam.

Most of the HeNe laser wave-
lengths use the transitions into the
2p levels. As an example, the typical
red HeNe, operating at 632.8nM, is
produced by the transition from the
3s, level to the 2p, level.

Various combinations of laser
cavity exist, and for the HeNe laser,
the most common configuration is
what is known as a hemispherical
resonator.

In this design, the output mirror
(1% transmission) is usually flat, and
is placed so that it lies at the center
of curvature, and parallel to the rear
(99.9% reflecting) mirror.

This configuration is the easiest
to set up, is the most stable, and is
least prone to misalignment due to
temperature variations within the
tube. It also gives the most nearly
Gaussian power distribution in the
output beam (see explanation below),
with a minimum of drift. There are
other resonator configurations, but
we'll not get into them just yet. One
disadvantage with this resonator
structure is that it does not use the
full volume of the laser plasma, which
makes it slightly less efficient.

The spacing of the laser mirrors
is very important in this type of laser
configuration. If the mirror spacing is
not correct, the effects on the laser
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are instability, the beam can become
widely divergent, or it may exhibit a
bad beam profile. As | mentioned
before, there are other configura-
tions, using two flat mirrors in a
plane parallel resonator (unstable
resonator) and two curved mirrors
(confocal cavity), but these types are
rarely used for HeNe laser systems.
Instead, they are used in other

curve (Figure 1-5).
The mode structure of the beam
and the spatial profile are used inter-
changeably, and you hear people
talking of both, as though they were
separate entities. There are some
slight differences between mode
structure and spatial profile, and
won't be dealt with here. But mode
structure of the beam defines more

light beam was 28 feet!).

The exit beam diameter on this
machine was about 1-1/2".

Attached to the output coupler
housing was a guard tube to prevent
dust from settling on the output win-
dow, and to prevent the unwary
from getting his fingers burned ... or
at least, that was the idea.

One day, Jack noticed a loss of
power from the laser and decided
that he would clean the output cou-
pler and try adjusting the mirror
angle to maximize the output.

All went well with the mirror
cleaning after he had removed the
guard tube, but he decided to try the
laser first, before trying to replace
the awkward retaining screws in the
tube.

Well, as | said, Jack was tall, and
he was reaching over to adjust the
output window while watching the
power meter, and ... well, you can
probably guess what happened. Jack
got his hand in direct line with the
laser beam. He removed his hand
quickly of course, but CO, lasers
have a particular affinity for mois-
ture, and at 2,000 watts output, that

laser types for special applica-
tions, but more on those later.

In the HeNe laser, the bore
of the capillary confines the light
path to a narrowly defined chan-
nel in order to get the maximum
gain from the resonator. The
HeNe laser is really very ineffi-
cient as a gain medium.

Typical output power/total
input power is very small. In
order to achieve a high enough
gain within the resonator

Figure 1-5:
Gaussian
distribution
curve

(between the end mirrors), most

of the laser light generated with-
in the resonator stays there! The
rear mirror is selected for the high-
est reflectivity at the laser wave-
length, and is usually around 99.9%.
The output coupler has to be careful-
ly chosen to allow no more than
about 1% of the available energy to
leak through.

It follows from this that the
energy within the laser resonator is
more than 100 times the power
coming out! But this is only true for
3 HeNe laser. A CO, laser on the
other hand is the most efficient laser
ever devised, with efficiencies
around 10-20%. But again, we'll dis-
cuss other laser types in future
columns.

If you could take a very thin
knife, and slice up a beam coming
from a HeNe laser, you would see
that, as you approached the center
of the beam, the energy of the beam
would increase gradually, reach a
peak at the center, and gradually fall

how the beam is constructed, not
only of spatial modes, but also longi-
tudinal modes, rather than how the
energy is distributed within the
beam. More on this later, but for
now, let me share a horror story
with you.

When | first came to the US in
the early 1980s, | worked with a
group of people that had been in the
laser industry for a while and knew
the ropes, so to speak. | had to help
develop and build a 2.5kW CO, laser
for my new employer to experiment
with, and to show them the applica-
tions for this type of laser.

The technician — Jack — that
was running the lab where the laser
was installed was a tall, lanky fellow
who could easily reach over the
machine to make adjustments,
where | would have to walk around
the machine or use steps (the laser
resonator was 14 feet long, and fold-
ed in half, so a round trip for the

moisture gets real hot, real fast.

It burned Jack’s hand really bad,
and he was in the hospital for a cou-
ple of days for skin grafts. It was like
he had put his hand on a cooking
range element. So, let this be a les-
son for all of us.

Let's try to learn by Jack’s mis-
take, | know | did when | smelled the
burning flesh that used to be his
hand. Don't be complacent. Treat
the laser as the dangerous tool that it
is. Think carefully before you make
adjustments. Think about where the
beam will go when the safety shutter
opens. And remember, never, never,
never, under any circumstances,
look directly into a laser beam, or its
reflections, however weak it appears
to be.

Next month, we'll take a closer
look at laser beams, and how they're
constructed. We'll also look at polar-
ization, coherence, spatial profile,
and so-called TEM modes. NV



Introduction

Maodern electronics is allowing
products — consumer, industrial, sci-
entific — to be produced with more
features in smaller packages at less
cost than ever before. Electronic
Engineers must find new ways to
meet these challenges.

Not too long ago, the controller
for an appliance like a washing
machine or microwave oven would
be a mechanical timer or perhaps
discreet components (switches, tran-
sistors, and 4000 series logic, etc).
However, all these things take pre-
cious space and are difficult to
design and update or reuse for dif-
ferent product models or revisions.

Today, these problems are neat-
ly and cheaply solved with microcon-
trollers — single chip computers
complete with I/O pirfs, RAM,
Program Storage (ROM), and some-
times other useful features like
ADCs, UARTS, and PWM drivers.
One simply arranges for relevant
inputs (switches and sensors) and
outputs (motor drivers, LEDs, and
displays) to be connected to the
microcontroller, and writes some
software to manage the lot.

The space-savings and cost-

N *:-\
% ]
) I 4
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effectiveness of these small won-
ders are excuse enough to use
them. But when you consider the
flexibility they provide to adapt the
control system to changes in the
device or consumer demanded func-
tionality, they are indispensable. It's
simple, you change the software
(which can often be done in circuit)
and the same hardware will perform
the new task.

There are very few fields left in
electronic engineering where micro-
controllers have not made their
mark, so it is very important to engi-
neers to understand how to apply
them in their designs and how to
develop and debug their software.
Luckily, there are many sources on
the Internet open to the engineer
and hobbyist alike that provide free
tools, examples, and designs.

The manufacturer of the micro-
controller will have lots of details in
the datasheet and application notes
and so is a good place to start.

As an example of this great
flexibility, this article presents two
simple, low-cost, four-digit counter
modules from DIY Electronics. One
will count up or down and the
other will count down in several
user-defined ways from a preset

value. The main difference between
the modules is the software in the
microcontroller,

The use of an ATMEL AVR
microcontroller allows the circuit to
be greatly simplified with no on-
board crystal required, and a larger
range of useful features to be pro-
vided than could be achieved with
conventional logic circuits.

For instance, if we wanted to
implement a simple counter with
conventional logic, we would need
a counter for each digit (say
7415192, a BCD Decade Counter),
and then we would need to drive a
seven-segment LED display using a
BCD to seven-segment driver
(74L547). (Check out Ray Marston’s

article discussing seven-segment dis-

plays on page 26.) Straight away,
we have eight ICs (two per digit).
Then, we'd need some glue logic to
hang everything together. Then, we
get a counter that can only count
up. To fit this into a reasonable
space, we'd have to use a double-
sided board with plate-through
holes because there are a large
number of connections required
between ICs, we might even need
to go to surface-mount components
to reduce the size. It begins to get

very expensive and complex, not to
mention tedious (if not, impossible)
for the hobbyist to assemble.

With the microcontroller solu-
tion presented here, this complexity
is reduced to one IC only and a
handful of discreet components to
condition the input and output sig-
nals, all on a small cheap single-
sided PCB. All the hardware com:-
plexity has vanished into the soft-
ware where finding and fixing errors
is easy. As we shall see, we also get
the ability to change and add more
useful features and modes of opera-
tion easily.

The Up/Down Counter (Kit 129)
has an overflow output allowing
multiple units to be chained togeth-
er for greater counter range. The
unit will count between 0000 and
9999, producing the overflow pulse
when the count rolls over to 0000.

The Presettable Down Counter
(Kit 154) allows the user to program
a starting count and select one of
four different operating modes
which determine what happens
when the count reaches 0000.

Circuit Description

Both modules are almost identi-
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cal; the display driver, the power
supply, and the output are identical.
The differences are confined to the
inputs and their "meaning” to the
microcontroller. Let's start by look-
ing at the identical parts of the
modules.

The counter modules are
designed around an AT9051200
AVR microcontroller from ATMEL
(http://www.atmel.com). A detailed

Further Information

The following may be good
starting points to find more informa-
tion:

= ATMEL
www.atmel.com

(makers of the microcontroller

used in this project)

They have product datasheets
for all of their microcontrollers with
detailed information about using
and programming them.

 DIY Electronics
http://kitsrus.com
(kit supplier for this project)
They also have an AVR Program-
mer kit (Kit 122) and BASCOM Basic
Compiler that are useful for people
wishing to experiment with AVR
microcontrollers.

product datasheet is available
from their website.

This particular device was
chosen because it has an
internal R/C oscillator elimi-
nating the need for an exter-
nal crystal, simplifying the cir-
cuit and reducing component
costs.

The display unit is a four-
digit, common anode, multi-
plexed, seven-segment LED
display. This means that the LEDs in
a single digit share a common
anode (positive) connection. The
cathodes (negative) of the segments
(a, b, ¢ ... g, dp) are connected
across the four digits forming a
matrix.

Multiplexing results in fewer
connections and board space being
devoted to the display, and reduces
the number of outputs from the

Questions or comments about
the kits can be directed to Peter
Crowcroft, peter@kitsrus.com.
Technical questions may be directed
to the kit's designer Frank Crivelli,
frank@ozitronics.com.

Kit Availability

A kit of parts for Kits 129 and
Kit 154 may be obtained from
Amazon Electronics, Qkits (see ad
page 72), Circuit Specialists (see
ad page 93), and “electronickits
.com” (see ad page 73).

UK/European distribution is
available through Quasar Electron-
ics Limited (email simon@quasar
electronics.com or www.quasarelec
tronics.com/home.htm).

micracontroller required to drive the
display. However, the drive signals
become more complex, but this is
relatively simple to achieve in the
microcontroller's program.

Bits 1 to 7 of the microcon-
troller's Port B are connected via
270-ohm current limiting resistors
(R1 to R7) to the shared segment
pins. Four of the Port D bits are
then connected to drive the four
common anodes via Q1 to Q4, the
PNP transistors. Resistors R8 to R11
protect the transistors from exces-
sive base current which otherwise
could destroy them.

To display the current count,
the microcontroller cycles through
each of the four digits one at a
time, providing current to the anode
of the digit by turning on the appro-
priate transistor (driving the base
low). It then arranges for outputs
connected to the segments it wish-
es to light to be driven low so that
current can flow from the transistor,
through the LEDs in the display, and
to ground via the microcontroller
port. The segments it wishes to
remain unlit are driven high.

After approximately 1mS, the
display is extinguished and another
1mS delay occurs, then the next
digit is lit. This then continues for
the remaining digits and the cycle
starts again. Therefore, it takes
about 8msS to fully display the cur-
rent count, which is much too fast
for the human eye to discern, so it
looks like a constant display to us.

The software programmed into
the microcontroller uses a timer that
triggers an interrupt about every
1mS to achieve this. When the inter-
rupt occurs, the next display is set
up or the current display is extin-
guished. This allows it to be moni-
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toring the inputs without constantly
worrying about handling the display,
simplifying the design of the soft-
ware.

Transistor Q5 — an NPN device
— provides an active low open col-
lector output for the overflow signal
in the up/down counter version and
the output signal in the presettable
down counter version. The remain-
ing bit (Bit 0) of Port B drives this
transistor via R18, a 1K-ohm resistor.
Q5 is protected by zener diode Z1
that will break down and conduct if
the voltage across Q5 exceeds 33V
or it will conduct if a negative volt-
age is applied to the collector. This is
needed when driving inductive loads
like relays, as the back EMF generat-
ed by the collapsing magnetic field
in the coil when the current is
turned off can easily exceed the rat-
ing of the transistor and destroy it.

Power for the circuit is provided
by an external 9 to 15 volt DC
power supply and is regulated by
IC2, C4, and C5 resulting in a five-
volt supply. IC2 is a 78L05 low-cur-
rent voltage regulator that needs
about 2.2 volts of headroom to
ensure regulation, so you must
ensure that the voltage supplied to
it doesn't drop below about eight
volts. Diode D1 provides reverse-bias
protection in case the power supply
is connected the wrong way
around.

Now let's look at the input cir-
cuits for the different modules.
Up/Down Counter Kit 129 (the
Up/Down counter) has four inputs
and one output.

Reset: Reset the current value
of the counter to 0000.

Clock: Increment (or decre-
ment) the value of the counter. If
the counter rolls over to 0000, an
overflow pulse is generated. The
clock input is debounced in soft-
ware to prevent extraneous counts
when mechanical switches are used.
This is achieved by ensuring a high-
to-low or low-to-high transition
remains valid for more then 15mS.
This means the maximum count rate
is around 30 counts per second. The
count is triggered on a high-to-low
transition (falling edge)

Down: Controls the direction of
the counter. When unconnected,
the counter will increment; when
driven low (grounded), it will decre-
ment.

Disable: When grounded, the
counter will not count even if the
clock input is being pulsed.

Overflow: This is an open col-
lector output. When the count rolls
over to 0000, it is pulled to ground
by the circuit for approximately
25mS. This may be connected to
the Clock input of the next module
to create a counter with a larger
range, or used to drive a relay, indi-
cator, or other circuit.

The four inputs are all pulled
high by the 1K-ohm resistors and
have a low pass filter formed by the



27K-ohm resistor and 1nF capacitor
to filter out high frequency noise
from the line to reduce the chance
of false triggers. This filter's time
constant is approximately 20uS and
any pulses shorter than this won't
make it to the microcontroller. A
20uS time constant equates to a fre-
quency of 50KHz. The inputs are
also debounced in software with
the level in the input needing to be
constant for 15mS before it is rec-
ognized as a valid input.

Presettable Down Counter

Kit 154 (the Presettable Down
counter) is a little more complex. It
has two push-button switches
added to its inputs. These are used
to program the preset value and
operating mode. This module has
three inputs and one output.

Reset: Reset the current value
of the counter to the preset value.

Count: Decrement the value of
the counter. If the counter rolls over
to 0000, the current operating
mode determines the output pulse
and new count value. For more
information, see "Using the
Modules." The count is triggered on
the high-to-low transition. Software
debouncing is optionally applied to
the count signal using the Rate
input. If it is enabled, it is identical
to the Up/Down counter.

Rate: Select if software
debouncing is applied to the count
input signal. If high (by default),
debouncing is applied; if driven low
(grounded), debouncing is not
applied. This is useful if the count is
derived from another logic circuit
that doesn't exhibit extraneous puls-
es like a switch can do. If debounc-
ing is disabled, the count input can
be clocked a lot faster. Note that
this input is not debounced at all as

troller is not supplied, however, this
description is provided for those
who are curious or want to have a
go at creating their own.

The first thing the code does is
set up all the inputs and outputs,
and initializes all the internal states.
It then sets the count to the default
value (0000 or the preset, depend-
ing on the module) and starts the
internal timer.

The timer is set to trigger an
interrupt every 200uS (observant
readers will notice | said 1mS earlier,
| lied for simplicity). When the inter-
rupt occurs, the handler routine
updates various internal counters
used for debouncing inputs, output
pulse timing, and the display timer
routines. If any of these counters
reach zero, they need attention and
are processed. For example, every
1mS the display routine is called to
update the display.

The main loop constantly moni-
tors the inputs and sets up the
debounce counters when they
change. If a valid clock pulse is
detected and the count isn't dis-
abled, a routine to either count up
or down is called.

The count is stored as four bina-
ry coded decimal (BCD) values, so
constant conversion is not required
in the display driver routine. This is
updated by the count up or down
routines, and if the value changes to
0000, the overflow output of Kit
129 is activated and a counter set
up to turn it off in about 25mS. In
Kit 154, the output is determined by
the current operating mode.

The display update interrupt
routine uses a BCD to seven-seg-
ment conversion routine to map the
0-9 value of the digit being dis-
played to the correct output for driv-

ing the segments in the
display.

The Presettable Down
Counter also has a set-up
mode that is entered when a
high-to-low transition is
detected on the Set input.
This allows the preset count
value to be set one digit at a
time and the mode to be
selected.

Construction

Kit 129 and Kit 154 include all
components, a high-quality PCB,
and a pre-programmed microcon-
troller. All you will need is a power
supply and a clock source.

Start construction by separating
out all the components into values,
use the parts list provided in the kit
as a guide. I'd suggest a fine conical
tip on your soldering iron, as there
are some small, closely-spaced pads,
especially for the transistors. The
PCB is very good and has a solder
mask, so it isn't too difficult to avoid
solder bridges.

Start by installing the resistors.
Pay particular attention to R4 as it is
situated under the socket for the
microcontroller. You may want to
leave it for last and ensure the sock-
et fits over it before soldering it and
the IC socket in.

Next, put in the capacitors, pay-
ing attention to C5 as it is polarized
and laid over. I'd suggest that you
bend the leads at a right angle and
then insert into the board and sol-
der to avoid having the legs too
short to bend over later.

Install the two diodes next,
ensuring that the stripe on the cath-
ode (striped) end matches the stripe
on the PCB overlay.

Now install the transistors and
IC2. Don't get these confused; there
are four BC557s (Q1 to Q4), one
BC547 (Q5), and the 78L05 (IC2).
Use the outline on the PCB as a
guide for orientation. Q1 to Q4 and
IC2 are close together and close to
the edge of the LED display so get
them as low as possible and as
straight as you can so they won't
get in the way.

Double-check that you don't
have any solder bridges across the
transistor pins as they are close
together.

If you're building Kit 154, install
the two switches. They will fit with
the pins coming out towards the
display and the connector.

Install the LED display; the deci-
mal points go towards the micro-
controller. Then install the two-pin
header for power (Kit 129 only) and
the 10-pin 90-degree header for the
inputs and outputs. The kit also
includes a socket for this header;
this doesn't mount on the PCB, but
can be used to make connections to
the completed module.

Install the microcontroller into
its socket and you're done. Apply
power to the unit and you should
see 0000 displayed (this is the
power on default for both mod-
ules). If you short the two count

it is meant to be set permanently.
Qutput: This is an open collec-
tor output. When the count rolls over
to 0000, the current operating mode
determines what this output does.
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The software for the microcon-
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pins (or press the Inc button on Kit
154), the display should increment
(or decrement).

If it Doesn't Work

Poor soldering (dry joints) is
probably the most common cause
of problems. Check all your joints
under a good light; they should all
be smooth and shiny. Resolder any
suspicious ones. Keep an eye out for
solder bridges and pads that you
may have forgotten to solder, as
well.

Make sure that you inserted the
diodes the correct way and that the
microcontroller is also the correct
way around and securely sitting in
the socket. Also check the electrolyt-
ic capacitor C5.

Make sure that you didn't mix
any of the transistors up and they
are in their correct places. This
includes 1C2.

Use a multimeter to check the
supply voltage. Measure it from the
cathode (strip end) of D1. It should
be at least eight volts or IC2 (the
five-volt regulator) will have difficul-
ties and not operate correctly.

Using the Modules

The counter module has three
or four inputs and one output that
are accessed via a 10-way header.
The input lines are all active low,
which means that grounding them
performs their function. More cor-
rectly, each of the inputs is normally
pulled high by the module circuitry
and must be pulled low to become
active.

Each of the lines has a corre-
sponding ground pin beside it, sim-
plifying the connection to a switch.
The input lines may be connected to
simple 'make’ contacts, switches,
relays, or even open collector out-
puts from other circuits.

The module requires a 9 to 15
volt DC power supply and consumes
between 20mA and 40mA, depend-
ing on the number being displayed.
A small plug pack will easily supply
enough power for several modules.
Alternatively, the module could be
battery powered.

Kit 129, the Up/Down Counter
is fairly straightforward. Just con-
nect a switch to the count input
and set the direction on the Down
input and you're ready to go.
However, Kit 154 is a little more
complex.

Connect the count input and
output as needed, and then apply
power to the unit. By default, it will
display 0000. It will overflow to
9999 and continue counting down
with clock inputs until it reaches
0000 again. This is Mode A, and it
is the default mode. The following
is a description of each of the
modes.

Mode A: Count Stop, Output
Hold.
When the count reaches 0000,

the output goes low and stays low.
The counter stops counting. The
counter must be reset to continue
counting again and to reset the out-
put. When reset, the count is set to
the preset value.

Mode B: Over-Count, Output
Hold.

When the count reaches 0000,
the output goes low and stays low.
The count will wrap around to 9999
on the next count input and contin-
ue counting from there. The output
will remain low until the module is
reset.

Mode C: Auto-Reset, One-Shot
Output.

When the count reaches 0000,
the counter automatically resets
itself to the preset value and the
output pulses go low until the next
count pulse occurs.

Mode D: Over-Count, One Shot
Output.

When the count reaches 0000,
the output goes low until the next
count pulse occurs. The count will
wrap around to 9999 and continue
counting from there.

The two push buttons marked
SET and INC are used to configure
both the preset value and the oper-
ating mode. The preset value is
entered one digit at a time starting
at the thousands and then the
Mode is selected.

To enter the programming
mode, press the SET button. The
display will show the preset value
for the thousands digit and the rest
of the display shows a minus (-)
sign. Use the INC button to select
the required value, then press the
SET button to advance to the next
digit.

Continue setting each of the
preset digit values unit the last one
is set. The display will now show the
current operating mode with the let-
ters A, b, C, or d. Use the INC but-
ton to select the desired mode and
press the SET button to accept it.
This will also exit programming
mode and the counter is ready for
use.

Software Flexibility

To illustrate the power of using
a microcontroller versus a discreet
logic circuit, the following "user
requested” modifications have been
made to K129 at no cost to the
user since the change was very easy
to do in software.

1. Count by five instead of by
one.

2. Show digits "upside down" so
the PCB could be placed in a pre-
designed box upside down.

3. Only display digits on a "key-
press" so that the kit could be more
efficiently battery powered.

These were done by simply
changing the software. Try doing
that with discreet logic circuits!!!
NV
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DC Adj. Power Supplies
$50 & up

UPS, 250va to 3 kva, functional and

APC400
APC450

Power Conditioners, Oneac, TLC,
Teal, Sola, various sizes ...email for list
BMI, Dranetz, and RPM

Power Quality Monitors ......$500 & up

www.powerqualityinc.com

Email: info@powerquality.org

NEWS BYTES Continued from page 13

shared or guessed. These key-
chain-sized iKey tokens are con-
figured by the security officer,
who may be the company’s net-
work administrator, business
manager, or security director.
Each user can set their own
Personal Identification Number
(PIN). With this combination of
hardware and PIN, there is no
risk of users giving away their
passwords to other users, or
passwords being stolen from the
user's computer or intercepted
over a network.

SecureBat! has all of the fea-
tures of The Bat! and Authentic-
Bat!, and adds transparent, on-
the-fly encryption of the e-mail
message base, address books,
and configuration files. Open-
PGP or S/MIME techniques pro-
tect messages in transit, and
unencrypted files are never
stored on disk. SecureBat!'s use
of iKey technology ensures that
only authorized users can access
their e-mail accounts, and the
most powerful encryption meth-
ods available ensure that mes-
sages are secure while in transit.

AuthenticBat! and Secure-
Bat! contain all of the functionali-
ty of RITLABS' flagship product,
The Bat!. All three e-mail clients
support an unlimited number of
accounts and users. Powerful fil-
tering lets users automate mes-
sage handling, filing important
messages, disposing of junk mail
automatically, and deleting dan-
gerous mail before it is down-
loaded.

These programs avoid the
virus problems associated with e-
mails because they don't rely
upon the Windows address book
(which has been the target of the
Melissa and I-love-you attacks),
their built-in, system-indepen-
dent HTML viewer can't be
attacked script viruses, and
they unconditionally block suspi-
cious attachments such as PIF
files.

Build Your Own
BASIC Stamp™ and Save!

Stamp Stacks™mount on any breadboard
Robust, Repairable, Inexpensive
Uses Genuine Parallax Parts

Novice users will appreciate
the Explorer-style folder structure
for storing and retrieving mes-
sages, the easily configurable
user interface with message pre-
view option, the built-in HTML e-
mail viewer, message editor with
spell-as-you-go, the ease of
importing data from other e-mail
clients, and customizable mes-
sage templates that save time
and improve efficiency.

Power users will like the mail
dispatcher for managing e-mail
on remote servers, and the sup-
port for all Pretty Good Privacy
(PGP) versions from 2.6x through
6.5, as well as Gnu Privacy Guard
(GnuPG). Users will feel more
secure knowing that with
AuthenticBat! and SecureBat!,
their passwords cannot be read
or captured from their computers
or workstations, or intercepted
over a network.

The Bat! runs under Windows
95/98/Me/NT4/2000, costs
$45.00 US for a single-user busi-
ness license, and may be pur-
chased securely online at
http://www.ritlabs.com/.
Educational and personal licens-
es are available. You can down-
load a free, fully-functional 30-
day trial version of The Bat! from
http://www.ritlabs.com/.
Complete with an iKey token,
AuthenticBat! costs $100.00 US
and SecureBat! is priced at
$140.00 US. For more informa-
tion, contact RITLABS S.R.L, 180
Stefan cel Mare, Chisinau MD-
2004, Republic of Moldova. 1-
312-577-0481 (USA) or + 49 69
255-77-631 (Germany). E-mail:
office@ritlabs.com

LISTENING TO LEARN
JAVA

L;zarning Java is now easier with
product just released by
CDLearning.com. "Speaking of
Java" does what its name implies

se habla Espanol

BLOW-0UT SALE SPECIAL

CBTV Remote: 10+ 100+ 1000+
We carryall model:  $3.95 3.75 3.50

Parts & IC: 25+ 100+ 1000+
PIC16C56A 51.75 1.65 1.45
PIC16C56RC/P 195 1.85 1.75
PIC16C622 315 295 265
40-pin MC68H705 4.95 4.75 4.50

10pc  100pc 200pc

Global: 125¢h ¢4 00 45.00 42.00

Converter

Tel: 405-616-0100
Fax: 405-616-0212

Lowest Cost & Fast Delivery

— it talks to you about Java. By
letting you listen to experienced
programmers explain the Java
language, this multimedia CD-
ROM teaches in a way that's eas-
ier to understand and easier to
remember. Animated graphics
reinforce the material presented
by the narrators.

"Speaking of Java" offers a
unique dual-track feature. With
this feature, people who know
C++ are taken on one track
through the material, while those
without C++ knowledge take
another. This allows those with
C++ knowledge to shorten their
training, and to learn Java fea-
tures in comparison to their C++
counterparts. People who have
no experience with C++ will
learn Java from the ground up —
without references to C++.

The product provides a thor-
ough introduction to Java, cover-
ing such topics as data types,
classes, interfaces, access modi-
fiers, garbage collection, excep-
tion handling, and collections. A
companion product which covers
writing graphical Java programs
with the Swing library will be
released in July 2001.

Each of the 13 lessons on
"Speaking of Java" lasts from 20
to 30 minutes. Periodic quizzes
help to reinforce what is being
heard. There are exercises to do
at the end of each lesson, and
answers to the exercises are also
included.

CDLearning has been pro-
ducing CDs about programming
since 1996. Some of the other
topics their products cover are
C++, Visual Basic, and HTML.

CDLearning.com's web site
includes a downloadable sample
of the CD's style. This sample
uses the same multimedia soft-
ware available on the CD, and
demonstrates the "learn by lis-
tening" approach.

For further information or to
download the free sample, visit

Lone Star Consulting, nc

the company's web site at
www.cdlearning.com or contact
them at 800-364-3048.

JAMMER PROTECTS
YOUR SYSTEM WHILE
YOU'RE SURFING

Agnitum has released Jammer
.0, a multi-barrier firewall
which investigates incoming and
outgoing Internet traffic, monitors
applications, and protects the
Windows Registry. Unlike compli-
cated firewalls, Jammer is easy to
install and use, without being —
or hiring — a network administra-
tor.

Jammer's AppWall™ technol-
ogy lets the user define which
applications may access the
Internet. This eliminates the risk
of Trojan horses transmitting your
passwords or credit card informa-
tion over the Internet. It also pro-
tects you from adware, spyware,
and other programs sending pri-
vate information to other servers
on the Internet.

Jammer's scanning detection
monitors all of your computer's
ports to stop intruders from
entering your system. The pro-
gram alerts the user whenever
there is an attempt to access the
system through any of its ports.
You can set Jammer to simply
stop all port probes and other
attacks, or send a message to the
attacker's ISP, telling them that
their service is being used for
unauthorized purposes and ask-
ing them to stop the crackers' ille-
gal activity.

Jammer 2.0 runs under
Windows 95/98/Me/NT4/2000,
costs $24.95 US, and may be pur-
chased securely online at http://
www.agnitum.com. You can
download a free, fully-functional,
30-day trial version of Jammer
from the same address. For more
information, contact Agnitum at
info@agnitum.com. NV
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QUALITY KITS

#1 Source for Electronic Kits

Great selection of Hi-Fi AUDIO Kits,
PSUs, Transmitters, Oscilloscopes,
PIC Programmers, and much more.

New!
ActiveWire™USB
Simple USB Interface

* MODELS 0D AND
RESIN). TO EVALUATE
YOUR PARTS BEFORE
YOU COMMIT TO
MANUFACTURE A MOLD.

* MOLD DESIGN AND
BUILDING.

& $45 Converters
__ Repeaters
. Fiber Optics
g Digital /O
8 Multidrop RS232
Custom Units

As Auto TX Enable
Extensive In t
RS232 “Extension Cords”

* PRODUCTION OF
INJECTION MOLDED
PARTS. NO ORDER
'r%o SMALL OR TOO

« VERY COMPETITIVE

Toll Free Order Line:

1-888-464-5487

| ON HIGH LABOR » Intemet Browser Sc.ipt-able Up 1o 115.2 Kbps, 4000 ft.++

_ PARTS, b dcin b Secure On-Line Ordering Large Multidrop Networks.
We can also inject your parts on manual low pressure « 16 bit paraliel 1O : Isolated Units. Smart Units.
machines for very small runs or prototypes of parts up to = an:anzagaeadd-on o www'qk'ts'com Remote Relay “Extension Cords”
f,gi gl"?ur?nsm‘?{y o prIas:I i * New firmware and scripls .
sy e, A Eop boe. availablo from website Call 613-544-6333 for free catalog Call the RS485 Wizards at:
Please send blua prints or samples 1o: - Asserice istri (513) 874-4796
Marketing Tech. S.A. Alamo 83 4 Piso Sta, Monica, 359 plus shipping North : . I(it.D butor i
Tial, Edo, De Mexico 54040 Tel. 011 (525) 361-3351. ActiveWire. Inc 49 McMichael St., Kingston, ON e e
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K7M 1M8, CANADA

www.aclivewireinc.com
ph(650) 493-8700 x(650) 493-2200

PLEASE VISIT OUR WEBSITE

WWW.VANDVMACHY.COM V. rsd485.com

o Lot charges start at $80 Il We carry all models

® Sm_;p!e order process : 8 10pc. 50pC. 100pc.

e Quickturn, B e o X5 $3.50 325 |0
low gquantities S L -

300pc.  500pc.  1kpc. |
$3.00 $2.75 $2.50 1)

True Windows interface s

Intograted Autoplace !m"l
Multi-level Undo & Redo an
True Windows 32 bit application

J

Rebelion-3 125ch. Converter |

as e 800 0N

" INST s 1 rc“:dxﬁ::: internal & exieenal
www_pcbpro_com ON-LINE QUOTES 12pc. 50pc. 100pc. | R S i WIS L
= . $50.00 $48.00 $46.00 [l o Imeoraied Shape based AutoRouter (Optional Exira) :
e Quick price comparisons B < o verso 0wt many e et PR
. eMore options and added featu;es Elobgltaoch L;(fg{-%g-gﬁﬁ |l cail Ohio Automation (740) 596 1023 |
[ & 1 iti iew Our On-Line Display Catalog at: | . be ] =
0 Prototype & pr oductn guantities o oo | www.numberone.com | ?{,‘
2 Bk st ¢ _



Build Your
Electronics
Library
At A Price You

Can Afford!

Check out the
great titles at the
Nuts & Volts Bookstore!!
(See ad page 54)

NOW WE’RE ONLINE!!

As a paid subscriber, you'll get
10% off the listed price!!

FREE .
SAMPLE COPY! —

TIQUE RADIO CLASSIFIED

Antique Radio’s Leading
Monthly Magazine
Articles — Classifieds — Ads for Parts &
Services. Also: Ham Equip. — Books -
Telegraph - 40's, 50's & 60's Radios -
Early TV — Auction Reports & more...
1-Year: $39.49 ($57.95 by 1st Class)
6-Month Trial - $19.95. Foreign - Write.
A.R.C., P.O. Box 802-G23
LR Carlisle, MA 01741 OO
Call: 978-371-0512 — Fax: 978-371-7129
Web: www.antiqueradio.com

ASSEMBLY &
ENGINEERING

Producible designs since 1970
Contract Engineering
Embedded Microprocessors
PCB Layout and Packaging Design
Analog Including RF to 1 GHz
Instrumentation
AJD and D/A
Contract Assembly
High-Speed Fuji Surface Mount
Through hole
Tum-key or Kit
Run sizes one through thousands
Test and burn-in available
Bilocon Corp.
800-736-5927
425-353-2276
www.bilocon.com

ADVANTECH EETOOLS NEEDHAMS DATA 10 BF MICRO
_XELTEK SYSTEM GENERAL ICE TECHNOLOGY CHROMA

1295 Advantech Labtool-48 g

895 Needham EMP-30
LABTOOL 48

VIDEO PRODUCTS

869 EETool Topmax

650 Xelek SuperPro

629 ICE Tech Micromaster LV

469 Xoltek SuperPro F

419 Needham EMP-20

419 EETool Megamax

379 Xeltek SuperPro LX

299 EETool ChipMax

279 Xeltek Rommaster ||

209 Needham EMP-10
Gang Programmers_4 TO 8 Sockets olve
CALL Advantech Lablool-848 8XGang y,-#RY
1085 EETool TopMax W/8XGang SELger,

689 Needham SA-20 8X Gang [

529 EETool MegaMax4G 4XGang l'l'bm_b

General Device Instruments
Schaumburg, IL Sales 916-393-1655 Fax 916-392-4949
1-800-719-9605 = 1-847-619-0852 FAX Order Only Toll Free 800-760-3820
E-Mail — info@matco.com WWW.GENERALDEVICE. COM
Website — www.matco.com WWW.LABTOOL.COM T

CNL-100 BX-120-P  SX-800

$49 $59 $79

+ 430 TV Lines Resolution

+ 9-14 VDC Operation

« Infrared Sensitive

« SX-800 has Audio Output

« A-300 Camera Enclosure also available

MATCO, INC.

LABTOOL 848

electronickits.com

Your #1 source for:
e Electronic Kits
e Robotic Kits

« High Tech Spy Equip.
» Cable and Satellite Info

Quantity pricing available for
schools and resellers.

www.electronickits.com

d_\

[H TSINGLE SIDED DOUBLE SIDED
L PCBS PCBS

~_._.=f

i '-—"]I' * 8¢ PER SQUIN, S100 SET UP, * 14¢c PER SQUIN, $150 SET UP,

. SMOBC, ONE OUNCE COPPER, PTH, ONE OUNCE COPPER,

l'_'_ PC 75, 1/16", ONE SOLDER MASK FR4 1/16", TWO SOLDER MASK
AND ONE SILK SCREEN. AND ONE SILK SCREEN.
PHOTOPLOT $50. PHOTOPLOT S$75.

LOWEST PRICE IN THE INDUSTRY FOR PROTOTYPES
DELIVERED IN 5 WORKING DAYS. .

PLEASE VISIT OUR WEB SITE FOR MORE INFORMATION AND TO RECTANGULAR PCBS
OTHER PRICE EXCEPTIONS WWW.VANDVMACHY.COM 3/4 WEEK DELIVERY

NI~ vav mACHY & EQUIP. INC -

V&V MACHY AND EQUIP. INC. (HOUSTON TX. OFFICE) PH. (281) 397 8101 FAX (281) 397 6220
MARKETING TECH. S.A. (MEXICO PLANT) PH. 011 525 3613351, FAX 011 525 3615996

THE STUFF YOU WANT

Serial and Ethernet Stepper & Servo Controllers
Keyboard Wedges Animatronics Controllers
Ethernet to Serial Interfaces
Robots

www.CHAPP.com

Stereo Microscopes CONTROL - MEASURE - INPUT

Surface mount Assy. & inspection. MODEL 40-$109
All sizes of PC boards & instruments + RS-232 Interface

Photo & Video adapters for many. e

New with 5 year “I’I’aﬂty. . PWM output I \1:“}‘[»‘&» e

Catalog available. - Three stepper ports -
MODEL 100-5279
|,| ' « 12-bit 100KHz A/D « Four analog outputs

« Three timer counters - 24 digital /O

._I_.' —

3

Seabirnd Technical Ph 650/ 367-8320
3580 Haven Avenue PRAIRIE DIGITAL, INC.

Redwood City, CA 94063 920 SEVENTEENTH ST., INDUSTRIAL PARK

Jlittle@netwizards.net

PRAIRIE DU SAC, WI 53578
TEL: (608) 643-8599 - FAX: (608) 643-6754

CodeDesigner'

Advanced PIC Micro IDE for Windows
Now it's never been easier to write BASIC programs
for Microchip's PICmicros. CodeDesigner’s advanced
IDE lets you compile your BASIC source code and
program your PICmicro in one easy step!

CodeDesligner w/ PicBasic Pro Compiler $289.95

CodeDesigner w/ Basic Micro Pro Compiler $199.95

CodeDesigner Basic Stamp Edition $59.95

VISA - Master Card - American Express - Discover

1-888-820-9570 or 775-887-1538 CSMicro Systems
http:/lwww.codedesigner.com

BCABLE CONVERTS

TV86/3  R6/CH TV86/3V/A
TRIVISON 550/3 $37.95
VIEW MASTER 2600

125 CHANNEL UNITS

TRI 860/3 I0LOT  $49.95
TRI 860/3V/A 10 LOT  $59.95

V/MASTER  3800/3V/A
FOSS WAREHOUSE DIS
289 SCHENCK ST
N TONAWANDA NY 14120
800-473-0506

800-488-0525 FAX
T16-694-6400 716-693-4322 FAX
E/M FOSS@BUFFNET NET
WEB PAGE: WWW.FOSSW.COM

NO DISCRAMBERS ONLY CABLE CONVERTS

For Sale Electronics Manufacturing
Technology : div. of Ledvision.
3052 Spectrum
Analyzer ==
Bare Printed Circuit Boards
® Design & Layout

Plus microwave, vacuum ®  Single, Double, & Multi-Layer
pumps, lab, robots, and Automated Assembly

A SMT & Thru-Hole
many other items!!! Prototypes Thru Production
Product Engineering

Final Assembly & Test

Always Buying & Selling,

- 303 Sherman Ave., Ackley, lowa 50601
Send list!! (641)847-3902 Fax: (641)847-3889
sales@pcboardsinc.com
www.westshoretech.com www.pcboardsinc.com

Features: Precision temperature tracking voltage ref-
erence & three mode charging sequence. Standard
kit is for 12V @ 1/2 or 1 Amp, user selectable. Can
be connected to the battery indefinitely, will not
overcharge. Weighs 2 pounds and measures 4"Wx5-
1/2°Dx2-1/2"H. Finished enclosure included in kit.
Complete KROAY . . .. .o covnaseiivnsi 559.95
Assembled & Tested .................

@gl A&A Engmaarng

New &
Improved

FOR GEL-CELL or LEAD ACID BATTERIES

$79
CA Residents add 7.50% sales tax. S&H: $6.50 {msured}
Foreign orders add 20%.

2521 W. La Palma #K - Anaheim, CA 92801
(714) 952-2114 - FAX: (714) 952-3280
www.3-aengineering.com
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Questions & Answens

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

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

Microcontrollers,
Radio, Computers,
CNC, and a General
forum for discussing any
electronic toric af all.
We'll even add
new dedicated
boards for hot topics. Just let us
know!

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

QUESTIONS

I'm interested in purchasing any
small device which can be connect-
ed to a phone socket (UK. frequen-
cy). | will block the pulses to the tele-
phone exchanges computer (and
enable me to make outgoing calls).

If these devices aren't supplied
fully assembled, please let me know
how much it would cost to have this
device built.
6011

Jason A. Christie
England

I'm in need of the pinout of an
MMS58167AN microprocessor real-
time clock.
6012 L. J. Patelunas

Langhorne, PA

I'm looking for a converter to
convert my CCD camera from PAL
to NTCS. | have the model YH-
8B50P made by Sharp.

Can anyone show me the right
direction to get one, or give me a cir-
cuit that will do the job?
6013 U. Diaz

Bayamon, PR

I'm trying to find any information
relating to electro magnetic or mag-
netic power.

| have searched the libraries in
California and here in Arizona, and
can't seem to find anything that
doesn't require a degree in nuclear
science.
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Send all material to Nuts & Volts Magazine, 430 Princeland Court, Corona,

CA 928789, OR fax to (803) 371-3052, OR E-Mail to forum@nutsvolts.com

Can anyone refer me to any pub-
lications that can be understood by
the average person?
6014 Mel Hughes

via Internet

I'm a falconer and a wildlife reha-
bilitator. I'd like to builld my own
transmitters to attach to the hawks,
owls, etc., that | release so | can
track them to make sure they are
adjusting to the wild okay.

Commercially-available trans-
mitters are too expensive to put on
every bird released.

| need a circuit design for some-
thing that transmits at 216.1 MHz,
with an approximately 1 Hz beep.
The modulation can be 400 to
1,000 Hz (hearing range). These
units usually have about a 5-10 mile
line-of-sight range, working off a but-
ton watch or hearing aid battery,
and obviously needs to be packaged
in a pretty small and light unit (i.e.,
the simpler the circuit, the better).
6015 Jeff Lewis

Freeville, NY

How can | convert a three-phase
electric motor to single phase 2207
6016 A J

via Internet

My question is about proper
operating voltages of my Uniden
BC2500XLT scanner. The charge
voltage is 12 VDC, either from a car
battery or a 12-volt wall wart. There
are five 1.2 VDC batteries con-
tained in the battery pack that add
up to 6 VDC. What I'm not sure of is
whether the radio operates on 6 or
12 volts.

| don't know the purpose of the
small circuit card inside the battery
pack. Is it a voltage requlator or does
it convert 12 VDC into 6 VDC for
battery charging or radio operation?
6017 John Putt

via Internet

Like everyone else, I'm being
dragged, kicking and screaming into
the digital age. A victim of comput-
ers that obsolete themselves every
20 to 30 minutes, companies that
produce products that | don't need
and | don't even understand what
they do. WEell, there is one product |
need and | think that many other

people are in the same boat.

| have about B0OO0 stereo LP
records many of which | love and
would like to keep. Because | like
them, | used them a lot and they
have dust "clicks and pops” on them,
most of which won't clean out.

About 1978 or 1980, a friend
who was an audio freak had a "black
box" that would take out the clicks
and pops from dirt and scratches. It
seemed to be able to “hear” a “pop”
coming and replace that fraction of
a second with the previous good
note by extending it for a fraction of
a second. That was way before digi-
tal buffers and other delay type cir-
cuits that are common place now.

So, my question is, have you
heard of any program or black box
that | could play my LPs through to
clean up the sound before (or while)
| transfer them to CDs. Perhaps, |
could just play them through the
device to listen to them without hav-
ing to transfer to a CD.

There must be some company
out there that makes such a device,
but | just haven't been able to locate
one.
6018 Robert D. Gardner

via Internet

I'm using a 120 VAC screwjack
drawing 2.1 amps no load to open
and close a large heavy door.

What | would like is a circuit that
will monitor the motor's current
draw, so if someone or something
gets in the path of the moving door,
it will give me a high output so | can
have the door reverse direction.
6019 Mike

via Internet

I'm trying to find a circuit that
will replace a voltage regulator
assembly from a Homelite EHE
4400 AC generator. | don't have a
booklet or information on this
machine. From what | see, it's a
revolving field type with an exciter
coil in the stator.

The rotor and stator are both
two pole (3,600 RPM). Their slip
ring/brush assembly connecting
the rotor to the regulator is, |
assume to deliver DC excitation
current to the rotor. When | run the
engine and connect DC from my
power supply to the rotor, the gen-
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erator works fine. | rang out all wind-
ings and none of the resistance val-
ues seem out of the ordinary. Any
information on a replacement part
or a circuit diagram would be great-
ly appreciated!
60110 Davison Harvey
Marshfield, MA

Does anyone have any informa-
tion on how the remote control fea-
tures can be accessed on a Sony
EVO-210 8mm VCR? This is the
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ANSWERS TO 5011 - MAY 2001

While in Vietnam, one way to write home was
to use a 1/4" tape recorder. These small 1./4"
reel-to-reel tape players were a method to not just
write, but to exchange between family and friends.

I have & few tapes and no recorder/ player.

Is there anything available that | can acquire,
bid, or build to play these tapes or transfer to cas-
sette, or even load them into my computer (sound
card input]?

#1 After reading your question re: 1,/4"
Vietnam-era tape recorder, | was reminded of the
one my father had given me back in 1971, which
I still have. It's still in excellent condition, if you're

interested, my email address is:
bndertech@®nctimes.net.

Dean Solorzano

Oceanside, CA

#2 When small 3-1/4 or 3-1/2-inch diameter
1/4-inch wide reel tapes were in common use
over 30 years ago on small reel-to-reel recorders
(for personal correspondence or recording lec-
tures), there were two basic recording types: rim-
drive and capstan-drive.

With rim-drive machines, typically sold by
Lafayette Radio for $10.00, the take-up reel was
driven at a constant speed, so the tape passing
the record/playback head would increase in
speed as the tape built up on the take-up reel,
increasing the length of tape with each turn.

With the more standard and more expensive
machines, capstan-drives fed the tape across the
head at a constant speed of 1-7/8 or 3-3/4 inch-
es per second, selected by the user. Also, while
many of these machines were built ONLY for the
small tapes, most of the larger machines designed
for 5-inch or 7-inch reels at up to 7-1/2 inches
per second could also play the 3-1/2-inch reels at
the slower speeds.

So, first you need to determine if the reel
tapes you have were made on a rim-drive or cap-
stan-drive machine, and if a capstan drive, at what

speed? This becomes very obvious on playback.

These days, you will have a lot of trouble find-
ing a rim-drive machine (although, | have one). But
capstan-drive reel recorders are still around.

When playing your tape on a capstan-drive
machine, if the voice keeps decreasing in pitch as
the tape is being played, it was made on a rim-
drive. If it is obviously playing properly, it was
recorded on a capstan-drive machine at that
speed. If playing too fast or slow, select another
playback speed, often accomplished by placing or
removing a supplied sleeve over the capstan to
change the speed.

It is MOST likely the tapes were made on a
capstan-drive machine at 3-3/4-inch speed. Swap
meets and electronic repair shops are the best
source for old machines.

On an Internet search at wwww.google.com, |
found 94 responses to a search for "reelto-reel
recorder" (using the quotes and hyphens as

shown).
Fred "Sparks" Blechman
West Hills, CA

#3 This is likely "half-track mono" at 3.75 or per-
haps 7.50 IPS (inches per second). As the higher
speeds are used for high-quality music (or non-
audio data-logging), and the lower speeds were
less commonly used for dictation.

| saw what looked like a suitable unit close to

the center of page 19 of catalog WS-01 from Fair

Radio Sales — Tested for 'basic playback/record

operation; adjustments may be required — at

$75.00 with manual at $10.00. You may want to

check eBay, garage sales, and similar locations
first.

J. D. Arbaugh

Pearblossom, CA

#4 A very good place to find vintage 1/4" reel-
to-reel tape player/recorders is eBay. A recent
search of eBay came up with over B0 auction list-
ings for these older hard-to-find machines. Many
were listed for less than $20.00. If you not are

able to access eBay, you might check out some of
your local garage sales.

Once you do acquire a reel-to-reel tape player
it would be an easy job to re-record your tapes to
cassette or onto your computer. Just connect a
cable between the earphone or line-out jack of the
reel-to-reel player and the mic or line-iin of a cas-
sette recorder or computer sound card.

John McMichael
Laramie, WY

#5 Almost any stereo or mono reelto-reel will
play back your 1/4 inch tapes, in mono. These are
probably 1/2 track mono tapes, if played back on
a stereo reelto-reel one channel will be back-
wards, but the other channel will be fine.

Many times these recorders can be picked up
at low cost in thrift or second-hand stores. Test it
to be sure it works. | have a couple around, if you
wish to purchase one, email me and [l let you
know. | can also transfer them to cassette for you
if you wish, as | have several reel-to-reels in my
stereo system.

Tony Serra
tonyserra@prodigy.net

#6 My son was in Vietnam, and | understand the
interest Mr. Benson has in converting his tapes to
a different media.

| would be willing to convert his tapes to cas-
settes if he supplies the cassettes and pays all
postage and insurance expense. Also, some of
these tapes could be damaged from age, heat,
light etc. | will not be responsible in any way for
their condition or for the quality of reproduction.

No consideration involved, only the apprecia-
tion for someone who spent valuable time in
Vietnam.

| know these tapes contain personal material,
but you can be assured that the content will not be

divulged.
John W. Lippert
Menomonee Falls, Wi

industrial model of a similar unit sold
on the consumer market in the late
80s. | need to mount this unit and be
able to control it remotely via a wired
remote.
60111 Jerry
via Internet

Does anyone have any informa-
tion as to how | can build a device

standard home VCR? It would also
have to be programmable to most
any of the consumer VCRs on the
market.

| thought | had seen something
in a past issue of Nuts & Volts, but
several of my year 2000 issues are
missing.
60112 Jerry
via Internet

ANSWER TO 5016 - MAY 2001

I was wondering how this
Motaorola "can" is controlled? It was
used to cut power to hot water
heaters at peak demand hours. It
has eight coils, an enclosed RF sec-
tion, an antenna, and a plug-in "cube"
with a Bramco patent, Part No.
A01648 and frequency code
0757.5 (a crystal, | assume?).

tems in areas that have a lot of elec-
tric water heaters.

The code is a proprietary
Motorola code. The ADO1648 is a
mechanical read on 7575 Hz.
These are crystal- controlled, single-
channel receivers of simple design.

Most of the units we have seen
are VHF on a splinter channel. The
receiver is very simple. We have a

that will take an alarm input and
emit an IR signal that can start and
stop the recording features of any

ANSWERS

The Motorola 'can' is a remote
RF switch used in load control sys-

copy of the VHF manual which we
could copy for Pete.
The model number stamped on

ANSWERS TO 5015 - MAY 2001

I bought an lcom PCR-1000 receiver and | had
hoped to take it with me along with a new Toshiba
2805-5201 laptop computer.

When [ bought the laptop, | assumed it had a
DB3 serial port. It didn't.

Is there any way | can control my lcom PCR-
1000 through my current laptop? USB-to-senrial
adapters have not worked.

#1 We were faced with a similar problem with
our new Toshiba notebook, no serial port. Like you,
we purchased a USB-to-serial port adapter and
found it didn't work. Our need was a port for PLC
serial port programming cables. We purchased a
PCMCIA serial port card. This worked okay. We are
using Windows 98se.

John Olson
via Internet

#2 You have at least one, and maybe two prob-
lems. First, USB-to-parallel or serial adapters are
notoriously flakey, particularly when working with

two-way communications [which the PCR-1000 needs).

I would strongly recommend forgetting about
this approach and getting a PCMCIA serial card.
These are available new from Socket
Communications via dealers such as wiwnLigo.com.
See www.socketcom.com/prod
uct/serial.htm for more information.

These are pretty pricey new ($150-8250), so
you might want to check eBay. A search for "PCM-
CIA serial" turned up a dozen items with many
under $50.00. If you can find and old "Options by
IBM" card, you may be able to pick it up very cheap,
because many people believe it needs an unobtain-
able drive. Actually, by selecting "Standard Serial or
Parallel Port" during the WinSB installation
process, it should come right up.

Now to the second possible problem. lcom
doesn't state that the software they supply will work
under Win88, only Win85. This software has been
noted for being very fussy about even what version
of Win85 it runs (or doesn't run) under, so you may
still have difficulties after sorting out the serial port
issue. I'd suggest trying a third-party control pro-

gram such as TalkPCR available from
www.mahy.demon.co.uk/.
You can read a review of TalkPCR at
http://qsy.to/per/talkper.html.
Bob Scott

Alexandria, VA

#3 | have the same problem connecting the lcom
PCR-1000 to my Toshiba Portege 320CT. They
don't have a serial port. Most new computers
switched to USB ports and discontinued RS-232
and parallel ports, however, | solved this problem by
purchasing a PCMCIA serial port, from SOCKET
model S1/0, More information at their web page
www.socketcom.com. This card comes with a don-
gle about one foot long ends on a DB-S.

| also use this card to interface my computer
and several PLC controllers to monitor operation
and program.
| use this card under Win 85, Win 98, and Win
2000, and it works fine every time.
Dan Virgilio
via Internet
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t:he chassis will specify the frequency
range of the units. The model num-
ber looks like "CRDOOOOD" The third

character denotes frequency "D" in
the example notes VHF 150-174
MHz. A "B" would be 30-50 MHz. An
"E" would be 450-470 MHz.

There is no audio circuitry, the
decoder looks at discriminator audio
level.

These would work as alarm

PC and understand it was a special
cable. | have been unable to contact
Fred. Can you help with the specifi-
cations of this cable?

| believe the article you are
referring to was actually published in
Electronics Now, Jan. and Feb.
1994 issues. | think | have all issues
of Micro Computer Journal that
were published and | could not find

ANSWER TO 4016 - APR. 2001

I would like to put a smoke detector in my garage and extend the wires
to put the buzzer inside my house, about 25 feet away.

Would the smoke detector put out enough current to drive the buzzer
at that distance or do | need some kind of transistor build-up to make the
signal reach me and how far could one make it go? Fifty feet, 100 feet?

Here's a nice little circuit we use in Detroit to condition our analog sig-
nals. You should use at least a 22 AWG twisted pair. The 1nF cap allows
additional noise immunity and the 10M ohm should reduce any transmis-

receivers or switches, but little else | the article in any of them. However, ‘\ ‘ tery and can be
could be done with them without a | the article in Electronics Now pretty > removed if you're not
great deal of imagination. much matches what you are I | in a harsh environ-

Ted Bleiman | describing. _ L ‘ -~ o
MDM Radio Ltd. Fred Eady is still writing articles Input Signal | R
: ™1 W can be received about

sales@mdmradio.com on almost a monthly basis for anoth- P A ¢ 1 000" :
lectronics publication. He can be A Uy -7 i S i
Meirose Park, IL | erele HESS gty y 5 | - shielded cable, of

reached via email at fred@edtp.com. < | nF CONrEa.
ANSWER TO 5014 - MAY 2001 Raymond C. Buck <5 10»5 ===

| bought a Piculator from Fred Phoenix, AZ 5 I T n Robert D. Miller
Eddy after seeing an article in Micro Input Ground Peizo Westland, Mi

Computer Journal. I've lost the cable
that connected the emulator to the

sion spikes with mini-
mal drain on the bat-
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Flashcut CNC
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Weeder Technologies ...... ...88
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DesignNotes.com . v
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Intonies; Ine: .o .30
J-Works, Inc. ...... ...26
Pioneer Hill Soﬂware .40
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Pra jecis,

now it's a whole lot easier.

by Jon Williams

SOUNDING OFF

y f the 20-something articles I've written for Nuts &
I Volts, none has generated as much email as my arti-
" cles on using the 1SD2560. Any why not? Adding
sound to BASIC Stamp projects is a lot of fun, and

The Quadravox QV306M4-P

Of its product line, the Quadravox QV306M4-P is probably the
most interesting offering for the Stamp user. The Quadravox guys
think so too — their documentation includes a BS2 demonstration

(that we'll expand on here).

The QV306M4-P is a small (2.3" x 1.7") PCB that holds an
ISD4003-04, an audio amplifier, and a serial controller (programmed
PIC) that makes interfacing the device a snap. The QV306M4-P con-
nects to the outside world through a 16-pin SIP header.

I've said it before:

the Dallas metroplex is

a great place. A recent

discovery for me is a
local company called
Quadravox. These guys
— dall former engineers
with Texas Instruments
— know their sound
and speech stuff. They
know it really well. So
much so that these are
the folks who create
the development tools
for ISD (now part of
Winbond). Since leav-
ing Tl, they have
focused on making ISD
devices easy to use
and integrate into OEM
products.
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The heart of the unit is, of
course, the 1SD4003-04. This gives
the QV306M4-P the ability to
store up to four minutes of high-
quality sound. The "-P" designation
at the end indicates that the unit
comes pre-programmed  from
Quadravox. There are 240 pre-pro-
grammed sound files; professional-
ly-recorded numbers, letters, and
technical terms.

Playing any of these "files" is as
simple as sending the file number
(0 to 239) through a serial connec-
tion. That's it! Tough, huh? Volume
control and low-power (sleep)
mode is handled serially, as well.
The QV306M4-P is a Stamp-user’s
dream. Since the QV306M4-P
doesn't have a multi-byte serial
buffer, there is a busy line to indi-
cate that the device is currently
playing. We'll monitor the busy
line when creating complex phras-
es.

Okay, let's just hook it up and
try it out. The connections to the
Stamp — four of them — are easy.
To hear how good the unit sounds,
yvou'll need to connect a decent-
quality, enclosed speaker. If you
use a small speaker that is not
enclosed, you'll be robbed — trust
me on that. The onboard amplifier
is capable of delivering 300 mW,
50 a nice speaker will give you a
room full of sound. | picked up a
little eight-ohm bookshelf speaker
from RadioShack and it works
great.

Listing 1 is the updated demo.
This code takes advantage of the
preprogrammed sound files in the
QV306M4-P. Don't let the length

of the listing fool you; this program is deceptively simple.

We start by initializing the QV306M4-P. This is done by momen-
tarily dropping the RESET line. When raised, we'll pause a bit to
allow the QV306M4-P to count the number of stored sound files. If
we ever send a file that is out-of-range, the QV306M4-P will play its
first file.

The first step in the demo is to display the device and revision
type. Each command sends a single byte and expects one back from
the QV306M4-P. The subroutines for these functions include a seri-
al timeout so that they "don't” hang if you choose not to connect the
serial input. Once we've displayed the device type, it's time to starl
talking.

As | indicated earlier, the QV306M4-P comes preprogrammed
with 240 sound files. The first set of files are numbers that, when
properly concatenated (chained together), will cause the device to
say just about any number you wish. This is convenient for talking
devices like clocks and thermometers.

Since the Stamp uses 16-bit numbers, | created a couple of sub-
routines to say them. The first to be demonstrated is called
Say_Unsigned. This subroutine will "say" (literally) any number
between zero and 65,535. A small loop in the main body feeds a
table of numbers to exercise all the elements of the Say_Unsigned
subroutine,

The nature of Say_Unsigned is to parse the number passed to it
and then say the parts just as we would. If our number is 65,535,
the routine will start by saying "Sixty five thousand." The routine sep-
arates thousands, hundreds, and then the rest. It is supported by
another routine, Say_Val_XX, which will say any value between 0
and 99.

Say_Val_XX checks to see if the value passed is 20 or higher.
The reason for this is that every number lower than 20 is a unique
file. Anything 20 and higher is created by saying the tens value, then
the ones. Notice that all the organization of the sound files ("zero"
is file 0, etc.) makes this routine easy to use. Should you decide to
custom-program’ your QV306M4-P, it's a good idea to keep the
numbers as they are so you don't have to fix these subroutines.

Saying a negative number is just as easy. In the BASIC Stamp, a
signed number is negative when bit 15 is set to one. In this case, the
other bits represent the two's compliment value of the number. If bit
15 is set, the QV306M4-P will say "negative," then convert the value
to positive with the ABS function and pass it on to Say_Unsigned to
finish up.



sounding Off ... Again! (Part 1)

The next part of the demo says a time; in this case, using the 12-hour,
AM/PM format. By taking advantage of Say_Val_XX, this routine is fairly
straightforward. The only thing we need to accommodate is the way we say
time values that have minutes less than 10. In that case, we tend to say "oh-
six" if the time is six minutes past the hour.

Say_Time12 does a quick range check, announces "The current time is
.." then says the hours using the Say_Val_XX subroutine, It then checks to
see if the minutes are less than 10. When this is the case, the QV306M4-P
will say "oh" and then the minutes value. When the minutes is 10 or greater,
we skip the "oh" and say the value with Say_Val_XX. Since "AM" and "PM"
are stored in consecutive locations, a bit of math is all that is required to
select the correct phrase based on this one-bit value.

Moving on, we'll use the QV306M4-P to say the date. By now, you've
got the hang of how this works, so I'm not going to rehash the details. The
only note here is that when the century value is 19 and the year value is less
than 10, we have to insert the "oh" before the year, just as we did with the
time.

Finally, there will be projects where we'll want to create a complex
phrase or sentence from the fragments that are included in the QV306M4-
P. The method | prefer is to build the complex phrase in a DATA table, then
play each phrase in order. Since the valid range for phrase files is zero to
239, any value greater than 239 will cause the Say_Sentence subroutine to
terminate. | chose to use $FF as the terminating value in the demo. To play
a stored sentence, we need to put the starting location in the variable, addr,
then call Play_Sentence.

One of the coolest aspects of the QV306M4-P is the digitally-controlled
amplifier. The onboard controller actually modulates the amplifier to elimi-
nate the clicks and pops that seem inherent with the ISD chip. The last por-
tion of the demo repeats the word "Hello" through the volume range of the
circut.

Next Time ...

Well, with our long code listing, that's about all we can squeeze in this
month. Next month, we'll continue working with the QV306M4 by putting
our own sounds into it and creating a sound effects sbox for fun. Be sure to
visit the Quadravox web site and download their excellent documentation,

Jon Comes Out of the Closet

In April, | had the opportunity to attend the Embedded Systems
Conference in San Francisco. It was a lot of fun; there were some really neat
things to see. One of my greatest pleasures was the very cool opportunity
to meet some of the readers of this column. That was fun. It's one thing to
get an email, quite another to meet that person face-to-face. 1 strive to keep
my writing easy-going and accessible, so it was a pleasure to meet a few of
you that felt like you "know" me. And now you do.

Well, that works both ways. I had the opportunity to meet Steve Ciarcia,
well-known electronics guru and publisher of Circuit Cellar magazine. Like
many of you, I've been reading Steve's materials and learning from him for
a long time. Meeting him was a genuine thrill. Imagine my surprise when he
told me he knew who | was — from this column, no less! Way cool.

And then it happened ..
QV306M4P With a furrowed brow, Steve
P1 O————RX

looked right at me and said,
P2 O—1X "But you don't actually work for
P3 C—Busy Parallax, do you?" (At the time, |
BR1 was standing in the Parallax

BRO booth wearing Parallax attire.)
—LED "Yes," | replied, "I've been work-
*5 +5 ing for Parallax since August."

Ground In a nutshell, Steve took

s AP exception (or raised an excep-

| Aout tion for your hardcore program-

—|PWR mers) to me not coming out

| Aux early on and telling you that

PO Reset Parallax had hired me. So now

SP- I'm doing it. Does my employ-
SP+ ment with Parallax change the
way | feel about Stamps and
how | approach this column?
Of course not! And now | get
to work "on the inside" with
Parallax's incredibly talented
engineering staff to make

8 ohm speaker

Debug Terminal #1

ice.
i

QEIMND .« o v v s »

Putting module to

Done.

Stamps more fun to use.

Okay, there you have it — I'm
out. I work for Parallax now
(Applications Engineer). | still live
in Dallas and I'm still working part-
time as an actor (commercials,
mostly, but recently worked two
days on the Matthew Perry come-
dy, "Servicing Sara"). I've never
tried to hide my Parallax employ-
ment, | just didn't think it was nec-
essary to wave a flag. Parallax did
make an announcement to its dis-
tributors. Perhaps | should have

»said something here sooner.

This column is — and always
has been — about programming
BASIC Stamps. And through an
incredible bit of good luck, 1 hap-
pened to land a job that pays me
to do that.

Resources:
Jaon Williams

Parallax

(888) 512-1024
www.parallaxinc.com

O

Duadravox

1-800-779-1909 or 972-669-4002
www.quadravox.com

message # in QV3I0EM4P

Listing 1

This month’s listing was really long
and there wasn’t enough space to print it
here. We have included the vocabulary
portion so you can see the capability of
the QV306M4-P.

The entire program listing can be
viewed or downloaded from our website.

www.nutsvolts.com

Until next time, Happy
Stamping. NV
' ===—=[ Vocabulary ]--———--——-
0
1
4
g
8
9
k) 10
_eleven 11
_twelve 12
_thirteen 13
_fourteen 14
_fifteen 15
_sixteen 16
17
18
15
20
N

_thirty
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Basic Stamp Users !

Program PICmicros in BASIC from Windows |
With our easy to use Basic Compiler. Full Basic
Stamp 2 Compatibility ! Starting at $99.95

* Windows IDE

*® Unlimited Code Size

* No More $50.00 Modules

*® |2C, LCD, RS-232, PWM

*® Easy Access to AID, UARTS

Pay a small up front fee and save on long term cost,
$5.00 per PICmicro vs. $50.00 per stamp?

*Basic Stamp is 3 mgstered trademark of Parmillax inc

Getting Started Kits
Programming PICmicros has never been easier |
Kits come with everything to get started ! Test code
changes on-the-fly without unplugging or switching
cables around ! Starting at $159.95

Kits Include:
* PICmicro BASIC Compiler
* PICmicro
c,.__ * ISP-PRO Programmer
> - * Power Supply
. 5 *® Development Board
Nuts & Volts special - FastPIC 18 Combo Only
$179.95 with mention of this ad!
PICmicro Tools
We offer several low cost, high end development
tools for Microchip’s PICmicros | Visit our website
for more products at www.basicmicro.com

ISP-PRO Programmer
PICmicros - Scenix SX - 12C - Atmel
In circuit or on board ! Firmware
upgradable | Optional ZIF adapter
available. Includes Windows IDE
program software! Only $59.95

Development Boards

Built in Solderless Bread Board,
In System Programmable (ISP),
RS232 (w/ Max232), Power
Supply, Removable Resonator,
12C socket, Documentation
Starting at $39.85

Microcontrollers made easy! By Basic Micro.com

VISA » Master Card » American Express
To Order Call 1-248-426-8144 Basic Micro
33523 Eight Mile Rd #A3-281, Livania. MI. 48152
Visit us online http://www.basicmicro.com

Mobile Robotics

Used world wide for research!

Mobile Robots
Micro Controllers
Artificial Intelligence
Sonar Units
Optics
Vision Systems

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

80 Ccircle #29 on the Reader Service Card.
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ding Off ..

"two thousand"
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_gigahertz
_go

_gold
_good_aft
_good_morn
_goodbye
_gram
_grams
_gray
_green
_hello
_hertz
_hour
_hours
_inch
_inches
_indoor_tmp
=15

_key
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. Again! (Part 1)

"good afterncon”
"good morning®

"indoor temperature®

' “of Mercury"

"temperature is"

"the current time is"
"the current"

"the outside"

"the speed is"

"your speed is"

"please wait"



Build an RF
Sensor Block

. Here is lt_:hezn wireless sen'?or
system), less power supplies.
The smaller board on &Pe left
holds the Linx Technologies
receiver module (on the
 reverse side). The

Mukﬁwﬂteermndule.

larger board
mntninl the PIC and the small,

n my previous article, |

described the first steps needed

to turn your home into a robot.

That initial article on home

robotics dealt primarily with
using off-the-shelf X 10 modules as
the robot's main actuators, permit-
ting it to control your house lights
and plug-in appliances. That article
also introduced x|0dos, my DOS-
based program for transmitting X 10
control signals from a PC, using an
X10 Firecracker RF module.

But a robot must have input, as
Number 5 was wont to demand.
Sensor signals from small robots
present few problems; just run a
cable harness from wherever the
sensor is to wherever the computer
board is, and you're done.

Adding sensors to a home
robot, however, offers a bigger chal-
lenge. There is no short length of
wire run in most cases; either you
need to cover long distances or you
have to go up and down floors.
There never seems to be convenient
access points, and hiding the cabling
is such a pain.

One solution to this problem of

getting sensor data from point A to
point B lies with REA technology
similar to that used in the home
robot actuators can just as easily
carry data from wide-ranging sen-
sors. That doesn't mean |'ll be using
X10 for sensors, but | do need a
wireless scheme that gets data to
the computer reliably and cheaply,
over a useable distance.

Design of a sensor board

First up, | designed a simple sen-
sor board, based on Microchip's
PIC16f873 microcontroller (MCU).
This nifty little device comes in a 28-
pin skinny DIP package; the through-
hole design means | can use conven-
tional soldering techniques and a
socket in my board design. More
importantly, this MCU has a nearly
ideal feature set. The DIP version
contains five eight-bit A/D channels,
a serial port for RS-232 communica-
tions, a good mix of timers, and
plenty of digital 1/O lines.

Another benefit to using this
chip lies in the PIC bootloader |
described in a previous Nuts & Volts

article. | burned the bootloader into
the upper 512 bytes of the |16f873,
so | can use an RS-232 cable and a
comm program to load new
firmware into the device any time |
need.

I've already described my PIC
16f87x bootloader in a previous arti-
cle; you can get the source code for
that project from my website at
www.seanet.com/~karllunt. The
bootloader in this design lets me
easily upgrade the firmware in the
finished board, without having to pull
the MCU from its socket.

Using this chip as the core for
my sensor block design was easy;
the accompanying schematic shows
how little is involved (Figure 1).You
can see the standard crystal oscilla-
tor and reset pull-up resistor. |
added several three-pin KK-style
male headers, one for each input
channel. As designed, the board
sports connectors for four A/D
channels, shown here as ANO
through AN3. | also brought out
three binary inputs on connectors
BIO through BI2.

The fourth binary input connec-

by Karl Lunt

The second installment
in & series of articles
fo tum your home info
a robot ...

tor — BI3 — is a bit special. |
expanded this to four pins; the
added pin provides a 40-kHz square-
wave, suitable for driving an infrared
(IR) LED.This lets me run four wires
to a module consisting of an IR LED
and a matching IR detector module,
creating a simple object detector or
beam-break sensor. By setting up the
proper optics — such as a lens and
mirror arrangement — | can make a
doorway monitor or an intrusion
detector system.

Note that resistor R9 limits the
current to the IR LED. Depending on
your use, you may need to adjust
this value. The value shown is suit-
able for a beam-break sensor over a
distance of several feet, but could
prove too low if you want to make a
reflective object detector. If you get
a lot of false signals on your object
detector, try increasing R9 to |IK or
more.

Connector SLI is the power-
input connector; the board requires
a regulated 5VDC power supply. The
four-pin connector at SL2 is the cus-
tomary serial I/O channel found on
nearly all of my robots. It provides
TTL-level signals to an external cir-
cuit that translates these signals to
the required RS-232 levels.

Since | intend to use several of
these boards in my system, | needed
some way to assign an address to
each board, so the receiving com-
puter can sort out the incoming
data stream. This explains the four-
position DIP switch and nine-pin
resistor pack. Three of the DIP
switches let me assign a board
address from 0 to 7.The fourth DIP
switch controls the bootloader's
mode select line, RBI.

Linx Technologies

The major addition to this
board is the 433 MHz Linx
Technologies transmitter (TXM-433-
LC-R) at UI.This device is slightly
larger than an eight-pin DIP device,
but it adds wireless serial data trans-
mission with little hassle. As you can
see, all it takes is power and ground
connections, a line to the MCU's
serial output line (TX), and a two-
pin connector to hold an external
antenna. Soldering this device to the
circuit board can be a bit tricky, as
the TXM is a surface-mount device.
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hook up the transmitter,

+5U
ane N +5V and the receiver is only
: +5U slightly more difficult.
Rl RN 10K A B84 Honestly, how much easier
- 198 +5U can it be?
SL3 L .
R6 The gripping hand is
AN1 R4 - w VNN
e 47k ADDR, BOOT/RUN 100 W that, whether you agree
3 i - with Linx' policy or not,
o reset NCU, momemtardly ,ay el ou aren't going to get an
short pin 1 to GND. - BS Y goIng to g Y
SL4 180 i " j\ i'l','-._., 1 RF modules out of them
AN2 /MCLR, THY DD R7 g without buying a develop-
1 5 N o — BND 100 ment kit first. Happily,
=3 R3 3 ::?»::‘f Rgs, :gg 26 L8 there is an alternative.
189 ' 2 1 paz, ANz RB4 |25 B Digi-Key now carries the
SL5 RAS, ANG RB3, o |23 ire Li '
35 6| pas, TeCKL plrh - entire Linx Technologies
" 2 rAs, AN4 Rey [ R8 line. Granted, you pay a
- RBE, INT AA- ; :
< RS 100 slight premium because of
8 59 Digi-Key's legendary serv-
SLE 188 RC7,RX, DT - . E bo
GND .| I 9 RC6, TX,CK [ ¢ ice. Expect to pay about
o/l i g R -l Y $7.00 for the transmitter
22 pi 3 " nc:;,'s:l:,x 14 RS UBIJ DET and not quite $14.00 for
e N Tk gfﬁfgsi 4 25 | F the receiver. But at least
22 pt FLzs o RC®, T10S0 l RIB ; you don't have to buy the
_L e RTI T iy ¥ o 108 — development kit.
GND SHEEN Note, however, that if
&S you do go the Digi-Key
SERIAL GND route and end up having
: ']\ +50 problems, you will get no
support from Linx
Technologies; at least, that
Stz was the company's posi-
Serial connection to host i i
NOTE: These are logic level signalsl tfon duri.ng m’_’ conversa
tion earlier this year.
As | was starting this
project, | looked for an
- = .
Ul 2 FIGURE I: alternative RF link; | was
GNDL - GO L o RF Sensor already aware of Linx
L L R12 Block Technologies' requirement.
LADJ  RF |2 L1 Schematic | first tried using the
433 MHz SL1 =] &3 Abacom devices, but | was
_I_ | - - S D2 never able to make them
RF data transmitter 5 A | Pouer work. After several
6ND GND GND attempts, | finally talked

(See the section below on building
the RXM receiver board for details
on soldering these surface-mount
devices.)

| used about the simplest anten-
na possible. | cut a piece of 24 AWG
solid-core wire to the proper length
(6.5 inches) and soldered it to the
antenna pin on the board's two-pin
connector. But don't let this simple
system fool you. | get clean data
transmission from one end of my
2,000 square-foot rambler to the
other at 4,800 baud. Best of all, this
device only costs about $5.00 when
purchased directly from Linx
Technologies.

Note, however, that Linx

ADDR RECN DIGIN ADO

Technologies has an interesting dis-
tribution requirement. They will not
sell their modules to you unless you
first buy a development system from
them. | went into great length over
this issue with a representative from
Linx. She said that Linx used to
spend an inordinate amount of time
talking first-time users through the
set-up of their devices, and ultimate-
ly the time spent proved too costly.
She claimed that after requiring
users to purchase a development kit
first, the amount of customer sup-
port dropped dramatically.

| have mixed feelings about this.
On the one hand, Linx knows their
customers and their equipment bet-

ADI AD2

number of bytes in record from LEN to CHK; does not include

either preface byte (9 for the above format).

four digital input bits, expressed as four pairs of sticky bits

PREFO PREFI LEN
PREFO 0xa5
PREFI 0x5a
LEN
ADDR unit addr
RECN this record's number
DIGIN
?:EI?(- AD3 values of A/D ports ADO through AD3

8-bit additive checksum, excluding carries, of LEN to AD3;

does not include preface bytes or CHK.
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ter than | do.The representative
mentioned several times that the
worst problems were with college
students trying to put together class
projects. | will admit to having seen
first-hand some pretty clueless engi-
neering graduates struggling with
what | thought were simple con-
cepts, such as reset circuitry. I'm not
saying that all new engineering grads
are clueless, only that I've personally
worked with a disturbing number of
them that are.

On the other hand, the Linx
modules are so bloody simple to use
that | can't fathom how anyone
could get them wrong.You can see
in the schematic how easy it is to

CHK

FIGURE 2:
Format of a
data packet

the matter over with

some of the hardware
types at work. My feeling here was
that, being primarily a firmware guy, |
was obviously missing something.

This is not intended as a slam

on Abacom. I've seen the fabrication
of their products, and they are
impressive. | have no doubt that,
given sufficient technical background,
| could make them work well in my
project. As | said, | might have been
overlooking something that would
be obvious to someone else with a
strong RF background. That's what
led me back to Linx Technologies.

Sending data

Getting data from point A to
point B over a one-way RF link takes
a bit of planning. The sensor board
cannot receive anything from the
host PC, so the sensor board cannot
determine if the transmission was
successful, nor can the host request
that the sensor board resend. So the
sensor block must use a suitable
protocol to allow the host PC to
validate each data transmission.
Additionally, the protocol should
have built-in redundancy, to allow for



; The code starting at bigloop marks the start of the mainline
; code. The MCU performs all tasks within this loop until the
; timeout flag is set. When that happens, control falls out of

; the loop into the task section below.

;You canaddsrmlltasksmmeloop.ifgouwant. These will

; be run every pass through the loop.

epending on how simple

; the tasks are, you could get a few to several hundred tasks

; completed between timeouts.

bigloop:

; Replace these comments with any tasks you want executed at

; every pass through the loop.

brset  PORTB,BIObigl  ;test for clear
bsf sticky,SBIOCLR  ;record it
goto big2
bigl:
bsf sticky,SBIOSET ; No, it was set
big2:
brset PORTB,BIl ,big3  ;test for clear
bsf sticky,SBIIC s record it
goto big4
big3:
bsf sticky,SBIISET 1 o, it was set
big4:
brset  PORTBBI2,bigh ;test for clear
bsf sticky,SBI2CL s record it
goto bigé
big5:
bsf sticky,SBI2SET i No, it was set
bigb:
brset =~ PORTC,BI3,big7 ;test for clear
bsf stickySBI3CLR  ;record it
to bi
big7: e =
bsf sticky,SBI3SET ; No, it was set
big8:
movf  timeout.f ; test timeout flag
beq bigloop ; branch if not yet time

: This is the task section. Put whatever you want your machine
; to do at each timeout in this section. If your program might

; be disturbed by background interrupts from

e |-msec timer,

; you can disable interrupts immediately. Regardless, you should
; disable interrupts before calling SetCount to reload the timer

instances of lost data. Though not
essential, it is handy to include in the
protocol a means for the host PC to
detect that one or more data trans-
missions didn't get through at all.

The protocol | used in my RF
sensor block meets all of these
requirements, and has proved to be
very robust. Each transmission con-
sists of a group of || bytes, sent at
2,400 baud, 8N . Although the RF
connection works fine at 4800 baud
between the sensor block and a
large PC. | had to use the slower
baud rate when receiving with my
hacked Itronix T5000 PC.

The format of a data packet
appears in the accompanying table
(Figure 2).The following paragraphs
describe each byte of the data pack-
et in detail.

Each data packet begins with
two preface bytes, $a5 and $5a.
These bytes alert the receiving unit
that a data stream is inbound.

The LEN byte contains the
number of bytes in the data packet,
including the LEN byte itself, but not
including either preface byte. For the
data packet format given here, LEN
is always nine.

The ADDR byte contains the

address value read from the set of
DIP switches on the RF sensor
block. This byte identifies the sensor
block that is transmitting the data
packet.

The RECN byte holds the
record number for the packet being
transmitted. Each unique data packet
sent by an RF sensor block carries a
different record number. The record
number starts at O following power-
up and increments each time a data
packet is transmitted. This lets the
receiving PC determine if one or
more data packets were simply
missed, as the RECN bytes for two
data packets will be out of order.

The DIGIN byte contains the
value of the four digital inputs on
the RF sensor block. This byte actu-
ally assigns two bits for each digital
input, using a technique called "sticky
bits." I'll go into detail on sticky bits
later.

The four bytes labeled ADO
through AD3 each contain the values
of the corresponding four A/ID
inputs.

Finally, the CHK byte contains
an eight-bit additive checksum,
excluding carries, of all bytes trans-
mitted from the LEN byte to the

Xmtcntnw
big9
sticky,w
stickysnd
=
big9:
call SendData

bef LED_PORT,LED_OUTPUT

incf xmtentnf

LED_PORT,LED_OUTPUT

; get current counter
; branch if not first time

; clear sticky byte for next loop

;send the data

1 count this time

movfw  xmtentr ; get the counter

select

case | 1 if first transmission...

movlw  (DLY_50MSEC&0xff) ; change delay

movwf  dlyl

moviw  (DLY_50MSEC>>8)

movwf dlyh

endcase

case 2 ; if second transmission...

moviw  (DLY_S50MSEC&0xff) ; change delay

movwf  dlyl

moviw  (DLY_50MSEC>>8)

movwf  dlyh

endcase

case 3 ; if third transmssion

moviw  (DLY_XMISSION&Oxff) ; get low half of delay count

movwf  dlyl i init the delay variable

moviw  (DLY_XMISSION>>8) ; get high halafyof delay count

movwf  dlyh ; init the delay variable

clrf xmtentr ; restart counter

incf recnumber,f ; bump the record number

endcase

endselect

bef INTCON,GIE : shut off interrupts

call SetCount ; rearm timer

bsf INTCON,GIE ; turn interrupts back on

goto bigloop i do forever
FIGURE 3:

€ode section showing main loop

AD3 byte inclusive. The receiving PC
should verify this checksum by
adding all received data from the
LEN to the AD3 bytes; the resulting
sum will match the CHK field if the
data packet was received properly.

This packet design allows the
host PC to determine if a packet is
corrupt upon receipt, but does noth-
ing to correct a bad packet. To help
ensure that the data get through
even if a packet is damaged, a data
packet is transmitted three times in
rapid succession, with a delay of 50
msecs between the three transmis-
sions.

To receive a data packet, the
host PC begins by waiting for the
receipt of the first preface character.
After detecting both preface charac-
ters in sequence, the host begins
reading each incoming byte and
building up a duplicate of the trans-
mitted packet. After receiving the
checksum byte, the host compares
the received packet's CHK field with
the computed checksum to test for
packet validity.

Each transmitted byte requires
about 8 msecs, given a 2,400 baud
transmission rate. If the receiving PC
detects a gap of more than two

character times during receipt of a
packet, it can assume that the packet
has been damaged and restart listen-
ing for the first preface byte.

The receiver

The other end of this data link
consists of a Linx Technologies
RXM-433-LC-R receiver module,a 5
VDC power supply, and a four-pin
connector for hooking to a serial
cable. This board is so simple that |
didn't even bother to generate a
schematic for it. | just took a small
RadioShack project board and sol-
dered the components and wiring
directly to it.

Note that — like the TXM
transmitter module — the RXM is a
surface-mount device.You can still
use it on a RadioShack board, but
mounting gets a bit tricky. Turn the
project board upside down so you
are working on the copper pads.
Position the RXM so each surface-
mount pad rests on a separate cop-
per pad. Hold the RXM firmly to
prevent it from shifting, then use a
fine-tipped soldering iron to make a
solder bridge between pin | and its
adjacent copper pad.Verify that you
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RF MODULE
RXM-435-_CF

This view of the underside of the receiver shows how | soldered the
SMT receiver to the pads on the experimenter board.

have a good electrical and mechani-
cal connection before proceeding.
The solder on your connection
should be shiny and smooth; if it is
not, reheat the connection.

Verify that all RXM pads are still
properly positioned on their adja-
cent copper pads. If the RXM has
shifted so the pads are not aligned,
redo the connection to pin |. Move
to pin 5 of the RXM and repeat the
above soldering technique. Now
recheck your pin alignment one last
time, then solder all remaining RXM
pads to their adjacent copper pads.

Using 30 AWG wirewrap wire,
connect pin 3 or 8 of the Linx RXM
module to ground. Wire pin 10 of
the RXM to a 5VDC source, such as
a two-pin KK-style power connec-
tor; tie your ground wire to this
connector also.Wire pin | of the
RXM to an antenna such as
described in the transmission sec-
tion above.

| added a four-pin KK-style male
header to bring out the data stream
from the RXM.This four-pin serial
connector uses the same pinout that
all of my previous robot designs use,
letting me reuse my BOTBoard seri-
al adapter cable. Pin | of this con-
nector is on the left side as you look
at the front of the connector from
the board edge.Wire pin | to
ground, pin 2 to 5VDC, and pin 3 to
the data out signal at pin 5 of the
RXM. Leave pin 4 of the serial con-
nector empty.

To connect your receiver board
to a host PC, plug the DB9 connec-
tor end of a BOTBoard serial
adapter cable into the COM port on
your PC. Plug the four-pin female
KK-style connector on the other

end of the BOTBoard cable into the
four-pin serial connect of your RXM
board. Apply 5VDC to the RXM
board and you should be in business.
If you don't have a BOTBoard
serial adapter cable, you can use any
of several similar cables available to
robot experimenters. These cables
contain a tiny circuit board that
translates the digital signals from the
RXM board into the RS-232 signals
used by the PC. One source for the
BOTBoard cable is Kevin Ross, who
sells several robot-related tools and
boards.You can reach Kevin's web-
site through links on the Seattle
Robotics Society website at
www.seattlerobotics.org.

A look at the code

I'm not going to include the
entire listing for the RF sensor block
code, as it would fill too many pages.
| will, however, go over the mainline
section and touch on some of the
design ideas | used.

Following power-up, the code
first initializes the various subsys-
tems, such as the serial port and the
timers. |t then reads the lines tied to
the first three switches on the DIP
switch, deriving an address from 0 to
7.This address is saved in a variable
for later use. The code then clears a
couple of variables, sets a
counter/timer for use as a periodic
interrupt, and enables all interrupts.
The timer will cause an interrupt
every one millisecond.

When the timer interrupt fires,
control passes to the interrupt serv-
ice routine (ISR) handler. This code
uses separate variables countOl and
countOh to track how many time

delays have occurred. When these
variables both reach zero, the ISR
will set a timeout flag to indicate the
requested delay has elapsed.

The mainline code now enters a
loop, executing a foreground task.
This task is to sample all four of the
digital inputs and record their states
in a set of eight sticky bits, stored in
variable sticky. The sticky variable
records if any digital input was ever
0, and it records if any input was
ever |.

Assume that the sticky variable
starts out at 0, which it will at the
beginning of each time interval. Each
time the mainline code loop runs, it
reads the four digital inputs, then
tests each input in turn. If an input is
| in that sample, the code sets the
proper bit in the sticky variable to
show that the bit was high. If an
input is 0, however, the code sets
the proper bit to show that the
input was low. Note that the main-
line code never clears a sticky bit; it
only sets them.Thus, any time a bit
assumes a state, even if only during a
single sample, the sticky variable will
record the event.

The mainline code also tests the
timeout flag during each loop.VWhen
the timeout flag goes non-zero —
indicating that the ISR has detected
a suitable delay — the mainline code
falls into the data transmission task.
This task records the current value
of the sticky variable, clears the
sticky variable to 0 for the next use,
then sends a data frame to the host
PC. Code in this section also sets a
counter so the data frame will be
sent a total of three times.

After each transmission, a new
delay value is loaded into the timer
variables, to prepare for the next
delay. After each of the first two
transmissions, the timer variables are
loaded with a small value. This caus-
es a short delay before the second
and third transmissions. After the
third transmission, however, a much
larger value is loaded.

This introduces a long dead
time between the groups of trans-
missions. This dead time acts as the
data sampling period; remember that
the mainline code is sampling data as
it waits for the timeout flag to be
set. This dead time also provides a
gap so other RF sensor blocks have
a chance to transmit. Since the sen-
sor blocks cannot tell if a transmis-
sion gets through, the dead times
help ensure that each block gets an
adequate amount of air time.

This program was written in
PIC assembly language, and can be
assembled with the Microchip

MPASM assembler. | made heavy use
of two macro libraries in this code
module. The library file bank.mac
contains macros for switching
among the different memory banks
in the PIC; the bootloader program
mentioned above also uses this
macro library. The library file
macros.asm is my own PIC macro
library, which provides many power-
ful programming constructs such as
SELECT-CASE, IF-ELSE-ENDIF, and
FOR-NEXT blocks.

Note that to assemble my code,
you will need to use at least version
2.20 of MPASM; the Windows ver-
sion of this program is named
mpasmwin.exe. This is available from
the Microchip website as part of the
MPLAB programming package.

You can edit the source file in a
programmer’'s editor such as PFE32,
then double-click on the
Mpasmwin.exe icon to launch the
assembler. Change the assembler
settings to match those required,
then click the Assemble button.The
resulting assembler listing file will be
written to a .Ist file and the object
file will be written to a .hex file.

You can write the object file
into the target PIC chip in one of at
least two ways. If your PIC chip
already contains a copy of my PIC
bootloader from a previous Nuts &
Volts article, you can simply use a
serial comm program like
Hyperterm or Procomm to do a
text file transfer; the bootloader will
program the object file into the PIC
on its own. Alternatively, you could
use a PIC programmer such as the
PICStart Plus to program the device.

Wrapping up

This code serves as the core to
a wireless sensor block, and those
starting out with PIC assembly lan-
guage projects will find some useful
techniques here. Feel free to tinker
with the design of both the protocol
and the firmware.You might want to
change the number of A/D channels
reported, the delay between trans-
missions, or even the make-up of the
data packets. This is an excellent
learning project.

This wireless link provides me
with a fairly robust data stream from
up to eight different sensor modules.
But the data stream does little good
without a host PC to receive the
transmissions and act on them.

That piece of the home robot is
a large C program running on a sur-
plus T5000 embedded PC, and is the
subject of the next article in this
series ... NV

If you missed the first installment of this series, and would like to get a copy of the magazine, you can order a back issue of May 2001
by calling our order-line only at 1-800-783-4624 or you can order on-line at www.nutsvolts.com. Cost is $5.00 and must be prepaid.
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ANSWERS TO
#5012 & #5019 - MAY 2001

#5012 | purchased a Fujitsu Stylistic 1000 with
a 340 MB PCMCIA hard drive. On start up, the dis-
play shows ‘non-system disc.” | have a laptop that
I ean use to modify the drive. Any suggestions?

#5018 | recently got a Fujitsu Stylistic 1000
pad computer, no longer supported by Fujitsu.
Does anybody have the DOS/WIN operating
system for this machine or know where to get a
copy?
I'm also interested in add-ons like floppies and
documentation.

#1 To get your computer to boot, you'll need to
insert the PCMCIA drive into a computer with
Win85. Hopefully, you'll hear a beep, then see the
drive appear in the drive panel of the Windows File
Explorer. Right click it and select "FORMAT" from
the pop-up menu. Make sure the "Full" and "Copy
system files" boxes are checked.

When the process is done, you can insert the
drive back into the Stylistic and it should boot to a
DOS prompt. At this point, you can install Win85
from floppies.

If you want to install from a CD, you'll have to
attach a CD drive (PCMCIA or parallel) and install
the manufacturer's DOS drivers so you can see
the drive.

Another trick is to copy the Win95 install CD
to a zip cartridge and install on the Stylistic using a
parallel port ZIP — the DOS drivers for this drive
are very robust and will run off nearly anything.

You'll have to install the special drivers from
Fujitsu to enable the touch screen, etc. These are
available from www.fujitsupc.com/
www/support_home.shtml or you can navigate
there using obvious links from www.fujitsu.com.

If this all seems too much trouble, try
California Digital at 310-217-0500, who sell sur-
plus Stylistic 1000s with Win95 installed. Maybe
you can work something out with them to pur-
chase a drive with Win85 installed.

Bob Scott

Alexandria, VA

#2 | have a couple of these Stylistic 1000 com-
puters working now. The first place to look is the
Fujitsupc web site, under support. There is very lit-
tle for the 1000, but the 500 and 1200 docu-
mentation and some files are there. Grab them, as
they are similar, and are very helpful. Their email
address is out of date, and since you already know
the ST1000 is not supported, you won't get far
that way anyway.

The ST1000 will use a generic DOS-operating
systermn, and | put on DOS 6.22. | have been told
that the ST1000 will even run windows, but |
haven't tried that.

First, take the hard drive out and put it in the
PC Card slot of another machine that has the card
services for a hard drive, and is running DOS B.22,
or your favorite flavor. Delete everything on the
hard drive, including the hidden files. You can use
format/s for that. That will copy the four most crit-
ical files to the hard disk.

Now, | have had a little problem and actually
had to FDISK the hard drive and delete the parti-
tion and recreate it. | used FDISK with the little
known qualifier at every restart (FDISK/MER)].
This rewrites (I think] the Master Boot Record on
the hard drive. Make absolutely sure you are doing
this to your Fujitsu disk, and not your C: drive. It is
critical that the operating system files are the first
files on the hard drive, so that is why | deleted
everything first, and just for good measure, did a
format/s.

| have been told that it can be done without
using format, but be very careful in deleting all the
files, then copying the hidden files in the order that
they would be put on the hard disk with the format
command.

If your laptop is 8 Windows machine, the easi-

est thing to do is to make a DOS bootable diskette
with the PC Card services for it and boaet the flop-
Py.

My biggest problem was that all the comput-
ers | could use had Windows and not DOS. If |
made a DOS boot floppy, then | didnt have PC Card
services and could not get to the hard drive. The
standard disclaimer applies here, you must have a
licensed version of DOS or Windows.

If you need more help, | could put your DOS
onto your hard drive for you, but you have to pay
the shipping both ways. If | get deluged with
requests, things may take a little while.

| was able to get the PC Card services working,
along with the virtual keyboard (a keyboard that
shows up on the LCD and you use the stylus to pick
keys). If you want more information contact me via
email: HECK@NEU.EDU.

| have to say that the folks at Fujitsu were very
helpful when | contacted them, but their hands are
tied because it is obsolete as far as they are con-
cerned. They cannot expend time and resources
supporting us with the ST1000. | was fortunate to
get some help from them, and | thank them for
that here, and | will pass on whatever | can to who
needs it.

Perhaps somebody can set up a website/ftp
site where those of us can exchange ideas and
software for this nifty computer! | hope somehow
we can get a waiver for the licensing requirements
for the DOS and the Fujitsu utilities.

Joe Heck
via Internet

#3 I'm assuming you have a PCMCIA drive in this
machine or at least a hard drive you can maybe,
temporarily transfer to another machine to do the
following instructions. NOTE: the fallowing instruc-
tions reference a PCMCIA drive and an "outside"
machine for loading, etc. However, a "regular” hard
drive can be "built" as long as the proper "translat-
ed" instructions are followed ("hard drive" for
"PCMCIA drive," "modifying machine" for "modifying
laptop," etc.).

If the Fujitsu is "completely empty" of drives
(floppy or whatever), you'll have to see if a standard
3.5" or smaller IDE drive can be installed. Again,
an "outside" machine can be used to format the
drive and install the "system" to the drive.

I'm going to assume the PCMCIA drive is DOS
formatted, but NOT bootable.

Insert the PCMCIA drive in the "modifying" lap-
top and issue the DOS command "FORMAT <drive>
/s." where <drive> is the letter the laptop assigns
the PCMCIA drive slot (i.e., D:, E:). This should make
the drive bootable. If it doesn't, and you can access
the drive (like a floppy or anather drive), issue the
DOS command: "SYS <drive>." This should transfer
system boot files to the PCMCIA drive and make it
bootable.

If, however, the PCMCIA drive is not DOS for-
matted (i.e., "completely" blank), you need to FDISK
the drive and make it bootable. Just run the DOS
command "FDISK <drive>" from the laptop's DOS
directory and follow the screen instructions to
make it an "active" DOS drive. Then, reboot the lap-
top with the PCMCIA drive REMOVED, insert the
PCMCIA drive after it's done booting, and issue the
DOS command "FORMAT <drive> /s (/x too, only if
needed!)" to format it and transfer the system
boot files.

Now, you need a system to "make it go." Since
| doubt you can find a "Fujitsu DOS" package, | sug-
gest you go to www.caldera.com and download
the Caldera DRDOS package. The Caldera DRDOS
is about as "system neutral' as is possible, so I'm
sure it'll run just fine on the Fujitsu.

Create a directory called "CALDERA" (or simi-
lar) on the PCMCIA drive and save the downloaded
file package in that directory on the PCMCIA drive.
It will probably be a self-extracting archive — exe-
cute the self-extract program to extract the files to
the directory on the PCMCIA drive.

Now, transfer the newly-bootable PCMCIA

drive to your Fujitsu machine and boot it up. You
should be greeted by a DOS prompt, displaying the
version of DOS used on the laptop.

Assuming you've made it this far, go to the
CALDERA (or whatever) directory that holds the
downloaded/ extracted Caldera DRDOS files and
run the INSTALLEXE program. Answer the ques-
tions to install/ configure the Caldera DRDOS to
the PCMCIA drive. A "full" installation will only con-
sume around 3 MB of disk space.

Since | doubt you can run Windows 9x or later
on this machine, consider using it as a portable
DOS machine OR, if you "absolutely, positively need
Windows," see if you can find a complete Windows
3.x package and install it.

Of course, it'll help immensely if the Fujitsu has
a floppy drive as you can back-up the DRDOS install
files or create "install" disks on the laptop used to
format the PCMCIA drive in the first place. If you
make "install" disks, you don't have to "clutter” the
PCMCIA drive with them.

As for Fujitsu "add-ons, ete.," you might have to
scour flea markets, computer "swap meets," or
search the Usenet.

Ken Simmons
Auburn, WA
#4 In answer to question 5012, and possibly
also 5019. Rather than trying to get the original
system software for the Stylistic 1000, an alter-
native would be to install Linux on the hard drive.
Use an older Linux version/distribution, such as
Mandrake 6.1, which has a "text install" option that
works with limited memary, and select the "cus-
tom install" option. Install only the very minimum of
packages, otherwise it will not fit the HD.

The only problem would be getting X-Windows,
the Windows server, to run on the Stylistic 1000
hardware — can't help you here), you'll have to
experiment.

| managed a usable Mandrake 6.1 Linux instal-
lation on an old 270 meg laptop HD | had lying
around. | even got X-Windows working, and this

was on an old 760EL Thinkpad.
St. David, AZ

#5 You need to put an operating system on that
disk. Note that the "Boot Block" must match the
operating system, as they all use their own, except
that MS-DOS 6 uses the same block as MS-DOS 5.
(It even says MSDOS 5.0 on it!)

For MS-DOS, and work-alike's, prior to 7.0 (win-
dows 8x] you use the SYS command to add the
operating system key files, and initialize the correct
boot block. The files are typically I0.8YS and
MSDOS.SYS, but branded versions, and other sys-
tems, use different names, and some need more
files. Just copying the files will not update the boot
block.

Without turning this into a tutorial, the basic
procedure is:

1: Partition the disk. Avoid large partitions
unless using an operating system that uses FAT32
or other advanced operating system.

FAT16 Maximum size is about 1 Gig. [not rec-
ommended!). Most operating systems will only
boot from a "primary" partition, and only allow you
to see one "primary" partition (the one that you
booted from) at a time.

2: "Format" the partition: with most hard disks
today, this only initializes the tables, and perhaps
partly tests the partition's data integrity. It is the
test that takes so much time!

3: Install the operating system. VWhen doing this
from "install disks" this can (most often will] include
the ability to do the above two tasks, if needed,

If this all confuses you, then perhaps you need
to contact a local computer geek.

J. D. Arbaugh
Pearblossom, CA
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Robotics

Continued from page 50

else. This year, the organizers creat-
ed two new divisions: High School
and Expert.

Junior Division is now for kids
up through 8th grade, while High
School is for grades 9 through 12.
In Junior Division, only two of the
four rooms in the maze are used,
making the contest easier for
younger entrants.

Senior Division is the same as in
years past, but Expert Division pro-
vides more of a challenge to those
with advanced skills. Robots in this
division must operate untethered

using either on-board computers or
an external desktop computer with
an RF link — no wires from the
external computer to the robot

allowed. Robots running in this divi-

sion must operate in Sound, Non-
Dead-Reckoning, and Furniture

modes. In addition, Expert Division
competitors must cope with a vari-

ety of running surfaces such as car-

pet and linoleum. The entrances to
rooms are no longer marked by
stripes, nor is the candle position
marked by a white circle, though
the robot must still approach the
candle within 30 cm before
attempting to extinguish the flame,

making this a very difficult division
to compete In.

And how did the competition
go this year? The Israeli teams — the
top winners in both divisions last
year — continued strong this year,
taking three of the top 10 slots in
the High School Division. The big
story, though, was how well the
Chinese teams did in the Junior and
High School divisions. This was their
first time competing at Hartford,
but they took 1st in the High School
Division and both 1st and 2nd in
the Junior Division. The tables
included here show the stats and
rankings for all cash prize winners.

I'l let the photos tell the rest of the
story. Those curious to see the full
rankings of all 107 competing
robots and how their scores were
calculated should check out the offi-
cial website at www.trincoll.edu/
events/robot/. NV

If you have suggestions,
questions, or comments about
amateur robotics topics, you can
now reach me at:

Robert Nansel
Box 228
Ambridge, PA 15003

Email: bnansel@nauticom.net

2001 Trinity Fire-Fighd<ing Home Robot Contest Results
2001 Trinity Fire-Fighting Home Robot Contest Results
200 1 Trinity Fire-Fighd<ing Home Robot Contest Results

Division
Expert 5

Senior 54
High School 36
Junior 12

Total Robots 107

Qualified & Ran

Total Registration
9

71
40
13

133

EXPERT DIVISION

Place Score Robot

Occupation/Affiliation

Location

Team member(s

1 457
Jim Cannaliato

Oculus

2 401.79 Mini-Bob

Software Engineer

Trinity College

Maryland

Connecticut

Mark McSharry, Amir Tamrakar, Melissa Crodon, Kundan Nepal, Eric
Biegeleisen, Andrew Robinson, Sean Harris, Marin Kobilarov, Shyam

Gourisuresh, Trishan Delanerolle

3 436.71
Mark R.Whitney

Nancy

4 451.99 The Wrong
Trousers
Mitch Berkson

5 900.00 Bob(2)

Engineer

Bermita Electronics

Trinity College

Colorado

Rhode Island

Connecticut

Amir Tamrakar, Melissa Crodon, Kundan Nepal, Eric Biegeleisen, Andrew
Robinson, Sean Harris, Trishan Delanerolle, Mark McSharry, Marin Kobilaroy,

Shyam Gourisuresh

SENIOR DIVISION

Place Score Robot

Occupation/Affiliation

Location

Team member(s)

| 2.01 Snuffy the
Shamfire
Slayer

Alex Brown

p 3.03 NMT2

Robotics Society of So. Cal.

New Mexico Tech

California

New Mexico

5 9.62 Ye Olde

Robot

Cedarville University

Ohio

Jerred Davis, Roy Mwangi, Nathanael Weygand

6 10.62 Hades

New Mexico Tech

New Mexico

Kyle Lamb, Michael Carpenter, Daniel Rodriguiz
HIGH SCHOOL DIVISION

Place Score Robot

Occupation/Affiliation

Location

Team member(s)

| 2.90
Du Erbin, Xu Liwen,Ye Xinjian

2 8.56 Bentz

Superstorm Xi'nan Weiyu Middle School

China

Herzliya Hebrew Gymnasium [srael

Tal Magen,Yavon Conary, Gal Aharon, Gilad Shalem, Lior Paritzky, Ron Lerner,

Doron Cohen

3 10.46
Patrick Marion

Bender

4 6163 L
David Lafferty

5 321.08 Charcoal
Avenger

Hanover HS (grl0)

Council Rock HS

CSVRGS

New Hampshire

Pennsylvania

Virgina

Alathea Jensen, Crystal Dettweiler, Becky Easley

6 435.67 Njord
Jacob Garbe, Jim Lind

CSVRGS

Virgina

JUNIOR DIVISION

Occupation/Affiliation

Location

Team member(s)

I 2556  Firebaby
He Gang, Li Banruo, Zhou Miyuan

2 9562 UFO
Gu Chengzhe, Shen Miao

3 417.38 Windy
Philip Bartlett, Justin Burnett

4 487.14 Bad Dawg

Mingzhu Middle School
Shanghai 2nd Middle School
Cartersville MS (gr8)

Cartersville MS (gré)

China

China

Georgia

Georgia

Jose Guilberto, Kevin Wedeward, Stephen Bruder James Hart, Austin Myrick

Ken's Robot 5 542.35 Snuffbot Grade 6

2001 Info Systems Specialist North Carolina Eric Willisson

3 4.13 Massachusetts

Ken Boone
6 850.00 Aquatrac
Nikolai Begg

Wellesley MS (gr8) Massachusetts

4 5.87 Tail New Mexico Tech New Mexico

Michael Berg, Seth Schuyler, Bill Willems, Thomee Wright
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by Tim Deagan

X 10 Meets Video

I love X10.| confess this because | wanted to
write a hard-boiled review of the latest X10 tech-
nology, but the fact is, | love the stuff. The deeper |
looked into the latest X 10 product set and the
website that supports them, the more sure |
became.The folks at X10 get it. They've got more
than their share of a clue.

X10 has been around for decades. They
brought affordable home automation (via AC
power control) to market when nobody else had a
clue. Their secret: build simple things and make
them work together. X10 modules sold in 1979
are still compatible with current products. First, it
was AC outlets and switches, then they added
alarm systems, then computer control. Along the
way, they incorporated telephones, wireless con-
trollers, timers, and infrared. Now they've added
video and a host of other technologies into the
mix. The potential is amazing and, at the price,
astonishing.

| recently purchased one of the new X10 bun-
dles, the “3 Camera SuperDeal with XRay Vision
Kit: $229.99." | expected three wireless color cam-
eras and the means to hook them up to the
Internet. | got a whole lot more.

The Components

When you say X10, the first thing most people
think about is power control.

This kit provided three X10 addressable ‘wall
wart’ 12V DC 80mA power supplies (part
#XMI0A.) These are darn useful items for the
gadget hacker. Instead of attaching a wall wart to a
regular X 10 module, you could use this unit direct-
ly (if the power is adequate). X10 then adds wire-
less control of these units (or any other X0
units) by providing a handheld controller
(#CR12A) and a transceiver module (#TM751).

Who could resist all these boxes?

These components allow the addressable
power supplies (and whatever is attached to them)
to be turned on and off via wireless control.

The handheld controller is unique from other
X10 wireless controllers in that it incorporates a
‘scan’ feature. This is used to turn the power sup-
plies on and off in sequence with the push of a sin-
gle button. This allows the user to view each of the
cameras in turn (in blocks of four) for monitoring
purposes.

This is going to start sounding like an infomer-
cial as | continually shout ‘but wait, there’s more!
The wireless control doesn’t stop at the handheld,
the bundle also included the X10 FireCracker
Computer Interface (#CM|7A).This is a very
exciting component. It attaches as a small device
on a computer serial port and allows the comput-
er to talk through the TM751 wireless transceiver
to control X10 units.

I'll talk more about the software for the
FireCracker a bit later and some of the third party
tools for it at the end of the article.

This is a very clever device and could attach
to anything with a serial port (Palm Pilot, WinCE,
etc.). The software may not be available on every
platform that it will connect to, but that’s a ‘simple
matter of programming (SMOP). Programmers
may feel free to grind their teeth at my use of that
horrid phrase.

The bundle also included a Wireless Motion
Sensor (#MS|3A).This unit can send an X10 unit
code when it detects motion, when it detects a
change from light to dark (and dark to light,) or
only when it detects motion while it's dark. A vari-
ety of features are programmable including type of
trigger, house/unit code sent, and how long to wait
to send an OFF code after having sent an ON
code (if no additional motion has been detected).

The package contained three XCam2 cameras
(#XC10A). These are DC-powered color cameras
that broadcast video and audio up to 100 feet at

2.4GHz. They are described as indoor/outdoor
units, but X10 recommends that they not be
exposed to rain.The picture from these cams
ranges from fair to poor, depending on lighting.
They like a lot of light. The cams have an antenna,
long cord with power socket, thru-holes for
mounting,and a tripod mounting screw.

The bundle | purchased came with one bat-
tery power pack for a camera as well. This allows
one of the cameras to be carried about from
room to room. The battery pack is not an X10
unit. It powers a camera continuously.

A 2.4GHz Wireless Video Receiver (#VR31A)
receives the signals from the cameras. This is a unit
very much like the VCR Rabbit™ that allows video
and audio to be sent from room to room.The
device works from a 12V DC wall wart power
supply and has both A/V jacks (mono, not stereo
audio) and a coax F-cable type TV output connec-
tor. Additional transmitters and receivers are avail-
able.

Images from the cameras are brought into the
computer via a USB converter (#VA|0A). This
device inputs either S-Video or NTSC video.
Installation is drop dead easy, plug it into a USB
port and you're done. This device describes its
driver as “USB Live! Video Capture (DirectShow).”
The USB Live! Video Capture device is a common
USB OEM product (lots of folks resell this as their
own). Assuming it is the same device, it has excel-
lent potential as a general-video capture device.
I've included a link to a different company who
sells the USB Live! device and lists its specs.

X10 provides free downloads of the associat-
ed software for this bundle. The first is the
FireCracker control software, a simple tool that
lets you control X10 devices through a picture of
a handheld controller with the FireCracker serial
interface. The second is the X-Ray Vision soft-
ware.

The X-Ray Vision package will accept video
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The amazing explosion of parts after unpacking.

from a variety of video capture devices. The soft-
ware has some very helpful features such as
motion detection and ‘wake up. Wake up listens
through a modem for a user-defined combination
of number of calls, time between calls, and number
of rings.When the defined combination is detect-
ed, the software can then initiate a call to an ISP to
upload single or multiple images, email a picture, or
do any of a number of other actions.

These actions can also be triggered by other
events such as the motion detection feature. The
X-Ray Vison software works with the FireCracker
software to control and sequence the cameras and
send other X0 control codes, The driver for the
USB converter is included in the X-Ray Vision
download. X 10 also provides a free download of
remote control software that lets you control the
X-Ray Vision set-up from a different location on
the Internet.

The Combinations

There are a lot of ways to use the parts of
this bundle. The simplest thing to do is to hook the
receiver up to a TV orVCR and watch the output
of one of the cameras. Using the camera with the
battery pack can be especially fun, instant ‘dogcam,
‘kidcam,’ or impromptu baby monitoring is quick
and easy.When you want to use additional cam-

{ eras, the X|0 features come into play.

! Since the power supplies for the cameras are
| XI0 units, it is a snap to turn them on and off at

| will. The handheld controller has the aforemen-
tioned sequencing feature that will turn the cam-
eras on and off in order. This allows you to watch
all of the cameras in turn. This is starting to get
pretty fancy. But being connected to the X10
world allows for many interesting possibilities. By
setting up the motion detector included in the
bundle, monitoring can

occur when motion is

detected. Imagine the
TV coming on and dis-
playing a view of your

doorstep whenever someone walks
up.All the items in this bundle are
compatible with other X10 units. So
it would be very easy to add video
and audio monitoring to an existing
X10 alarm system.,

The thing that made me take
the plunge on this bundle was the
integration with my computer. The
USB video converter was trivial to
set up and get working. | starting
watching the cams through my com-
puter well before | ever tried watch-
ing them through a TV.The
FireCracker unit allowed instant
control of all my X10 devices
through a very simple interface —
an exact replica of the handheld
controller. The X-Ray Vision soft-
ware was easy to use,as well. | am
able to sit at my computer and
check out the back door, front door,
and side yard. Dangerous for the
couch potato, but handy for working
at home,

With the remote control soft-
ware, | was able to check in on my
house from my office. Using the
software that simply posts images
on a web page, | set the system up
to create a slow-speed web video-
phone to let Grandma take a tour
of the house via the battery pow-
ered cam and a wireless phone. New software
available from X0 allows streaming video from
the units, so the web videophone idea is about to
improve. The current software provides for image
upload; this is practically maxed out at about four
frames a second for a small resolution image.
Streaming should improve this. The USB Video
Capture uses a DirectShow interface. Microsoft
does not directly support streaming from

| DirectShow, but workarounds exist.

Setting up webcams with this system just
couldn’t be easier. Not having to pull wires to mul-

| tiple cams makes for all kinds of possibilities. The
| software provided will automatically upload images
| or send them via email.

| Do It Your Way

The beauty of the X10 approach is that the

| devices aren't proprietary. They use AC power out-
| lets, standard NTSC video, and normal audio. It's

easy to use the USB video capture device to cap-

| ture video from any type of standard video source.
| It's easy to integrate with other X10 devices such

~ q !

1o 1500000 Hz um:gcgoaﬂ Tl

mal point and 5-digit resolution

throughout range. Measure
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- using a pair of trip wires. 24-bit
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Connect a third-pa RS-232
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X 10 (USA), Inec.

htep:/iwww.x|0.com/

BotticRocket software

http://mlug.missouri.edu/~tymm/

X 10 ActiveX €ontrol

http://keware.hypermart.net/download.htm#hsecm |17

Jenni€am

hetp://www.jennicam.com

Xi10-Men

htep://www.x10.com/news/x |Omen/index.htm

Microsoft DirectShow

http:/fwww.microsoft.com/direcox/dxm/help/ds/c-frame.htm#tdefaulc.htm

Synchrotech’s iREZ USB
Live! Video €apture

http://www.synchrotech.com/product-usb/video_ | |.html#features
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as a unit that will send infrared codes to turn on
your VCR and start recording when it gets an X10
signal. | used a Snappy™ frame grabber unit to get
images from the cameras and use them with a
third-party video webcam software. Simple stan-
dard interfaces are the secret. The X0 site has an
amazing list of alternate cameras, e.g., infrared, long
cord, wide angle, etc., and other types of devices.

Hardware hackers will really get excited when
they explore the world of alternate software for
X10.Writing our own programs to control the
world of your home, science project, art exhibit, or
robot is incredible fun. Tymm Twillman has really
enhanced these opportunities with his
BottleRocket software.Written for use on
Unix/Linux platforms, it will be showing up soon
on Win32 platforms and even PalmPilots! An
ActiveX control is also freely available.There is a
lot of interesting code out there. In large measure,
this is due to a savvy move on the part of X0 to
make the details of programming their devices
publicly available.

The Bottom Line

By this point, you may be wondering where
the hidden ‘gotcha’ in the whole deal is. | honestly
didn't find one.A lot of folks seem unhappy with
the quality of the images from the cameras. |
believe that they are great quality for the money. |
received one manual and nine instruction pages.
They were not coordinated very well, but were
easy to understand.

This is because the package was a ‘bundle’ of
mutually-useful devices rather than a single ‘pack-
age. | am in favor of this since | believe it keeps
cost down and allows greater freedom of connec-
tivity. The only down side to this is that X10 offers
almost too many products; it can be difficult to
'sort out the minor distinctions among similar

| to know ALL ABOUT
- UCTS EVERY DAY!!

offerings. They could improve this with better asso-
ciations between part numbers and devices on the
web site.

It is true that X10 runs the most aggressive
email campaign | have ever seen a company oper-
ate (short of outright spam operations). Hardly a
day goes by that | don't get a HOT, LAST
CHANCE, BIGGEST EVER, FREE email from X10.
Five to seven emails a week. This can be a bit frus-
trating, but does allow me to see some of the
other good deals that they offer. Be careful about
giving them your email address if you don't want

this stuff. Dollar for dollar, it’s one of the best
gadget buys | have ever made. | have reconfigured
the devices at least |5 times for different uses and
| still have a bunch of ideas to try out. The bundle
pricing is a great way to make this affordable,
there’s really nothing comparable out there any-
where near the price.

So if you're contemplating setting up your own
JenniCam®©, want to add flexible monitoring to
your home or business, or just have a craving for a
really cool tech goodie, try out the new offerings
from X10. NV

their NEW PROD-

The X10 web site
is very interesting. |
keep finding new areas.
They have news, manu-
als, how to's, free soft-
ware, project descrip-
tions by users, and
even fan fiction about
X10-enabled super-
hero teams. They're
having a really fun time.
| like to interact with
companies that are
having fun selling me
something | want to
buy. It can be a bit
frustrating navigating to
a portion of the site
that you remember
visiting before, so
bookmark pages in the
site that you are inter-
ested in.

All in all, | have to
say again that | love

Electro Mavin

Great Buys - Great Products - Great Gadgets
Check Out Our Great WebSite at

http://mavin.com

For Computer Items, Hobbiest Projects,
Microwave Goodies and Some of the
Greatest Prices on the Web....

800-421-2442 or FAX 310-632-3557

john@mavin.com or sean@mavin.com
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Atomic force microscope image of a
silicon surface showing average spac-
ing between nanobumps of 38 nm and
esearchers at Cornell average nanobump width of 25 nm.
University (www.cornell.edu) [RCEDY Stephen Sass and Melissa

have come up with a process, called IS ST -GN e LG IR EUIE SN
"controlled etching of dislocations,”

that produces silicon structures that are only 25 nm in width, which is equal to
only about 75 silicon atoms.

In comparison, today's photolithographic processes have not been able to
produce geometries any smaller than 150 nm in width on silicon wafers.

The process is based on the formation of a "twist-bonded bicrystal” in
which a very thin silicon crystal is bonded to a thicker one, with the two crys-
tals being intentionally misaligned. The misalignment causes inconsistencies in
atomic bonding, with some bonds being very strong and others relatively weak.
Using a solution of chromium trioxide and hydrofluoric acid. the poorly bond-
ed atoms, called "dislocations," are etched away, leaving the tiny "nanobumps”
shown in the above photo.

The researchers — Stephen Sass and Melissa Hines — have calculated
that a twist of four degrees could reduce the size of the nanobumps to only
5.5 nm in width, or about 20 atoms.

There has been considerable speculation about potential applications for
the technology, but the most practical ones at this point appear to be in the
realm of light-emitting silicon devices that could be used in flat-panel displays.
It is also believed that magnetic material could be deposited on the
nanobumps to create an extremely high-density storage medium.A report on

New Process Generates
25 nm Silicon Structures

by Jeff Eckert

the process can be found in Applied Physics Letters, a publication of the
American Institute of Physics.

Computers and Networking

Bluetooth Encounters Setbacks

he Bluetooth wireless LAN concept — basically intended as a means of

eliminating the "rat's nest” of wires and cables presently used to connect
computers, cellular phones, and other devices — has been experiencing some
difficulties. At the recent CeBIT trade show in Hannover, Germany, 100
Bluetooth transmitters were set up to demonstrate how the technology could
transform the convention hall into a wireless data network for visitors who
carried palm-top computers. Unfortunately, the network failed to operate,
most likely because of incompatible protocols and an overload of devices try-
ing to access the single network.

More recently, Microsoft announced that it will not support Bluetooth in
Windows XP. the next major version of its operating system. Instead, XP will
support the similar but more stable 802.11b standard. The view at Microsoft is
that Bluetooth has not yet achieved an acceptable quality level, and compatible
hardware and software products just have not emerged as expected.
Bluetooth-oriented companies still speak optimistically, but widespread deploy-
ment is now seen as being three to five years away.

In the meantime, Gartner Dataquest, a market research company, has
noted that 802.1 |b networks have already been implemented by as many as 15
to 20 percent of all US companies, and that the percentage could jump to 50
percent next year. In addition, Dataquest is predicting 50 percent 802.11b pen-
etration into US homes by 2005. It may be difficult for Bluetooth vendors to
overcome such an advantage.

Networked Coffee Houses

ompaq Computer (www.compagq.com) and Starbucks Corp. (star-

bucks.com) have formed what promises to be an interesting alliance. The
companies recently announced a five-year strategic relationship in which
Compaq will provide information technology equipment and services for
Starbucks retail stores and corporate headquarters. The deal involves creation
of a high-speed wireless broadband network in Starbucks locations across
North America so that customers can access broadband content and services
while getting their daily fix of caffeine. Network access will be available via the
Compagq's iPAQ Pocket PCs and other wireless devices.

For example, you can pick up an iPAQ model H3670 with 64 MB of RAM
and a color display for a mere $649.00.Then buy yourself an Italian-style
espresso with grated cinnamon and chocolate sprinkles for maybe $4.50.Then,
when you spill the drink all over the iPAQ, the total cost of your coffee break
will be $653.50 (plus tax).

Do You Repair Electronics?

For only §7.93 a month, you ll receive a wealth of information:

Over 100,000 constantly updated problem/solutions plus...
® TechsChat live chat room. e UL/FCC number lookup.
® Private user discussion forums. @ Hot tips bulletin board.
® Automated email list server. e Manufacturer information.

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

RepairWorld.com

Electronix Corp. 1 Herald Sq. Fairborn, OH 45324 (937) 878-9878
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Fvents, Advances, and News From the Electronics World

Circuits and Devices
New Display Technology Emerges

esearchers at IBM's Yorktown Heights, NY, research facility

(www.research.ibm.com) have discovered a new process for manufac-
turing computer displays. Reportedly, it will result in better image quality and
improved viewing
angles while saving
millions of dollars
in manufacturing
costs. Today, man-
ufacturers of flat-
panel liquid crys-
tal displays use a
95-year-old
process that
involves rubbing a
polymer substrate
with a velvet cloth
and placing liquid
crystal molecules
on the substrate.
The molecules
align themselves
in the rubbing
direction, and the
alignment allows
them to turn pix-
els on and off in
response to elec-
tronic signals sent
by the micro-
processor.

The new
process is based on
the use of ion
beams to align the
crystal molecules. This non-contact technique employs a thin layer of diamond-
like carbon instead of a polymer substrate. Atoms are shot at the substrate
from an ion gun at an angle that pushes aside some of the surface carbon
atoms to form rows. Rod-shaped liquid crystal molecules are then added. One
end of each crystal molecule attaches to an exposed carbon atom, producing
precision alignment. This eliminates many potential defects caused by the rub-
bing process and eliminates some off-line leaning steps. IBM, which expects to
have a full-scale production line operating by the end of this year, may license
the patented process to other manufacturers.

This Thinkpad display was built using IBM's
new manufacturing technique. Courtesy of
International Business Machines Corporation.
Unauthorized use not permitted.)

Fuel Cells Reach Delivery Stage

For quite some time, we have been hearing about the benefits of replacing
batteries, generators, and engines with fuel cells for applications ranging
from automobiles to cell phones. For the most part, the products have been
slow to emerge. However, Ball Aerospace (http://www.ball.com/aerospace/) has
shipped eight of its Portable Power Systems to military customers, represent-

ing the first sale of these units. The units were sold to the Maryland
Procurement Office (four units), Natick Soldier Systems (two units), and the
US Marine Corps (two units).

The small, lightweight units provide portable power for a variety of appli-
cations, using electrochemical energy created by the reaction of hydrogen and
oxygen. The PPS-100 supplies 100W of power at 24V, and it weighs only 8.5
Ibs. Its polycarbonate construction is designed to withstand shock, vibration,
and harsh environments. It includes an RS-232 data port for computer status
reporting and control, and an external DC-DC converter can be provided to
convert the 24V output to levels required to power computers, receivers,
transmitters, and other equipment. Ball also offers the PPS-50 model, which
supplies 50W at 12V and weighs 6.5 Ibs. Several other models are available in
the range of 5W to 500W and voltages from 8V to 36V.

Industry and the Profession

Semiconductor Sales Continue to Slide

A;::ording to a recent report from the Semiconductor Industry

ssociation (www.semichips.org), worldwide sales of semiconductor
chips have continued a decline that began last November. Overall, revenues
were $14.4 billion in March 2001, a 4.5 percent decline from the $15.07 billion
during the same period in 2000. Revenues appear to be lower in every product
sector and in almost all geographic locations. In comparison to March of last
year, sales were down by 0.7 percent in Europe, down by 10.6 percent in the
Americas, and down 10.4 percent in the Asian-Pacific region. The only excep-
tion to the rule was Japan, where sales grew by 7 percent.

The semiconductor industry typically undergoes a slump every four years
or so, generally when manufacturing capacity grows faster than the demand for
semiconductor devices. However, the problem is presently compounded by a
declining demand in all product areas, and particularly in the fields of PCs and
communication devices, which is generating a surplus of inventory. Bad news
for vendors may translate into good news for consumers, however, as price
reductions probably will be offered to stimulate sales. In particular, DRAM
prices may drop considerably in coming months.

Telephone Service Company
Files for Bankruptcy, Sues Lucent

w:'nstar Communications, Inc., recently filed for Chapter | | bankruptcy
protection after announcing that it could not make interest payments
totaling $75 million. The company subsequently was bumped from Nasdagq
Stock Market listings. Winstar holds the Federal Technology Service
Metropolitan Area Acquisition contracts under which it provides telephone
services to the US federal government in the cities of Atlanta, Baltimore,
Boston, Cincinnati, Dallas-Ft. Worth, Denver, Indianapolis, Los Angeles, Miami,
Minneapolis-St. Paul, Philadelphia, and St. Louis. The contracts bring in an esti-
mated $3 billion annually. Winstar claims that the bankruptcy filing will not
effect services, but the General Services Administration indicated that it would
be closely monitoring the company's performance.

The company's cash problems should go away, however, if it is successful in
its recently-filed lawsuit against Lucent Technologies (www.lucent.com).The
suit seeks $10 billion in damages for Lucent's alleged breach of obligations
under a strategic partnership agreement with Winstar. This includes payment of
more than $90 million that Winstar says was due on March 30. NV

EZ-EP DEVICE PROGRAMMER - $ 1 69. 95

Check Web!! -- www.m2l.com | Available Adapters |
EP-PIC{18C5x,61.62x.71 84) 540 nsl

Fast- Programs 27C010 in 23 seconds | Ep-pice4 (16C62.5.72-4)  $39.95

EP-PIC12 (12C50%) $36.95

Portable - Connects to PC Parallel Porl | gp.pici7 (17040 $49.05
. EPST (8751.C51) 33065
Versatile -Programs 2716-080 plus EE | gp.11e (ssHci1E/A)  $56.85

and fiash (28, 29) to 32 pins
Inexpensive - Best for less than $200

EP-110 (B8HCT11D3) $30.95
EP-18  (16bl EPROMS)  $48.05
EP-Z8 (ZBGED2,3.4.6,7,8) 53085
EP-SEEZ (93x,24x 25x 85x) 530,85

@ Correct implementation of manufacturer [EP-750 (87C7501.2)  $50.85
ified algorithms for fast, reliable R
Specilied aig " EP-1051 (B9C1051,2051) $39.95

programming EP-PLCC (PLCC EPROMs) 54895

EP-SOIC (SOIC EPROMs)  $49.95
® Easy to use menu based software has |EP-TSOP (TSOP EPROMs) $59.95
binary editor, read, verify, copy, etc Mary Ot Adapiuey Avelisbie |

Free updates via bbs or web M2L Electronics

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

® Broad support for additional devices
using adapters listed below

Circle #44 on the Reader Service Card.

SATELLITETV - HACKERS ‘BIBLE’!

The SECRETS are REVEALED!

The principles of security

Descrambler building blocks

Smart cards, information wars & stupid mistakes
Cracking codes (includes DirecTV source code)
Installing and hooking up descramblers

Video manipulative systems...and much more...

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

ORDER via Internet or Send $60 plus $5 s/h to:
Baylin Publications, 1905 Mariposa, Boulder, CO 80302

MASTER,VISA & AMEX /COD orders accepted

Scrambling Systems

576 pages, 6" x 8-1/2"
NEW!
5th Edition

Telephone: 303-449-4551
FAX: 303-939-8720

FREE CATALOG - Satellite TV books, videos and software

Circle #45 on the Reader Service Card.
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*FREE &

This Full-Sized Rugged Handheld 3 1/2 Digit Multimeter L
is *FREE with any order placed on our web site

that equals or exceeds $30.00 in merchandise value

( Or, if you prefer, purchase just the meter for our regular low price of $29.00 + s&h )

Brand New!
Not a Mini Sized

Basic Features: Cheapie!

*Maximum Display: 1999 counts (3 1/2 digits) with automatic polarity indication
*Measuring Method: Dual-Slope integration A-D converter system

*QOverrange Indication: “1” appears alone in the display
* All ranges fully protected

* High Surge Voltage Protection (1.5KV-3KV)
* Diode Testing with 1mA fixed current

* Audible Continuity Test

*Transistor Hfe Test

* DC Voltage Ranges: 200mV, 20V, 200V, 1000V
* AC Voltage Ranges: 200mV, 2V, 200V, 700V

Don’t Forget to
Enter the PROMO CODE

On Your Order!
M

* DC Current Ranges: 20uA, 2mA, 20mA, 200mA, 2A, 20A W
* AC Current Ranges: 20uA, 200uA, 2mA, 20mA, 200mA, 10A e
* Resistance Ranges: 200 ohm, 20K ohm, 200K ohm, 2M ohm, 20M ohm T
* Ships with Rubber Holster, Test Leads & Instruction Booklet A

[tem # 1s: CSI TECHMETER
RUBBER HOLSTER IS INCLUDED ! o

Detailed Specifications on the CSI TECHMETER can be
found on our web site under “Test Equipment”

The Promo Code for this offer is “DMM FREE”. Simply type this code into the promo
code field located on the on-line order form. Any order that does not include this promo
code will not be eligible for the free DMM offer. See terms & conditions below

Over 8 Thousand Items On Line! Great deals on all kinds of Test Equipment, Com-
puter Systems & Computer Parts, PC Based Data Acquisition & Control Products,
CompactPCI Computers, Industrial Computers, Motion Control, Electronic Kits, Edu-
cational Fiber Optics, Educational Laser Products & Chemicals for Electronics. Also,
Printed Circuit Board Supplies, Power Supplies, Small CCD & CMOS Observation
Cameras, DC to AC Inverters, Breadboard Supplies, Soldering & De-Soldering Equip-
ment, Tools, Panel Meters, Cable Ties, Heat Shrink Tubing, Semiconductors (transis-
tors, IC’s, diodes etc.) Fans & all sorts of General Electronic Supplies

*Free DMM offer is subject to certain terms & conditions. One free DMM per customer. If qualifying order is returned for a refund, then free meter must also
be returned or purchased at the regular price of $29.00. Offer does not apply to orders placed previously or orders placed at any time that do not reference the
special promotion code contained in this add. To Qualify for this promotion, your order MUST be placed on the internet. You MUST place the promo code
“DMM FREE” in the PROMO CODE Field found on our on-line order form.The value of your order must equal or exceed $30.00 to qualify. If the promo code
is entered & the order does not meet the $30.00 qualifying total, then we will ship the order without the free DMM.The value of the CSI TECHMETER does
not apply toward this qualifying order value. For extended technical specifications & warranty statement on this product, please visit: www.web-tronics.com &
view our DMM selection under TEST EQUIPMENT. Item number for this item is: CSI TECHMETER

CIRCUIT SPECIALISTS, INC. 220 s. Country Club Dr., Mesa, AZ 85210 800-528-1417/480-464-2485/FAX: 480-464-5824




www.web-tronics.com

www.web-tronics.com

www.web-tronics.com

High Performance Auto Ran; DMM
New to our DMM line-up and passibly (probably) the best DMM value anywhere! Includes: Analog Bar
Graph! Auto-Ranging! Data Hold! Temperature Probe! Frequency Test! Continuity Test! AND MORE!
Features
Data Hold: Freetes resding for exy checkrg. . Available Late December 1999.
Auto Ranging: For easy. procise range settings
Range Hold Cantrol: allows for manual :g::::: :z :: ;;’gev

selection of your rest range

3-3/4 Digic LCD Display; Reads up to 1260 AMPS: up 10 20 Amps (AC & DC) !

Easy to read display. Resistance: up to J0M ohm i

Function Dial: Easy to use to select Continuity Check: with audible signal {signal sounds i \

measurement i\;pc u: tirn unit off resismance i bess than 20 ohms Display reads actual revstances)

A Jack Plug-ins: Safety design with diffarent Frequency: (|KHz to J00KHe) displays both digital and bar ‘
graph reading

ies for diff s
R u IR oS Transistor hfe Test: Diplay shows approximate hie value

H P . Push-B F

P“ﬂ‘- Rt d:adc;h“kk 25 ol d based on test condition of |0uA base current and Vee of

c:z:s cherd o appros. 3V,

Low Baktery dlcators AViEs you when s Temperature Test: Measures from 0° 1o 1832° F (probe
; 2 supplied!)

tima to change battery, Diode Test: Testu if diades are sharted or apen

Extra Long 44" Test Leads: Helps get ta hard

to reach places Specifications

Screw-On Alligator Clips: Convert ane ar both Accuracy

probe tips to alligaor clips, Ve £1.0% reading +5 ditis

Fuse-Protected Circuitry Vac £1.5% reading +5 dighs #CSI19903
Built-In Stand: Makes one hand operation easler, A4 £1.2% reading +5 digis

Shock Absorbing Rubber Carrying Cases with 46 L1.5% reading +5 digits Input Impedance: 10Mahm (Vdc/Vac): aver
convenient probe storage clips and hanging tab Resisance: +1.5% reading +5 dights  |00Mohm on 300 mVde range

Halps protact the DMM from damage if accidencally Freduency. S30% reading 5 dighs  Requires two AAA batteries sold separately,

Temperature £1.0% reading +6 digits

dropped

Auto-Temp
Solder Station

.

with Ceramic
Element ‘ﬁ'
Element for More A:curu‘{\}
Temp Adjustment

With Ceramic Heating
3 Conductor Grounded

.

ate 2
. Easy ' Nowegarch Engin®

Power Cord R.976
: ggg:;:}%o-c aiioty Extra Tip Options mcludc ol Works
+ Fast Heatng Feature Available. See Web! That Rea Yﬁdded Cons‘la
ms
CFor More Info See wwwweb-tronics.com >+ New '€

CCD B&W Board Cameras

. ASIC CCD Area Image Sensor Detailed Spec.

« Extremely Low Power Consumption on the Web

* 0.5 Lux Min lllumination

« Built-In Electronic Auto Iris for Auto Light Compensation
Detailed Specs on the Web

VM1030PA-B 30mmx30mmx25mm, Pinhole lens, 12V "39 " any qty.

VM1030A 30mmx30mmx26mm, Standard lens, 12V 29 " any qty.

y .
in Business
Since 1971

2GHz RE Removable Hard Drive Rack  We Soid Over

Field For IDE/Ultra DMA Hard Drives  14.000in 1998/
e This product can be used with any 3-1/2 IDE hard

Strength drive up to 1" high. It includes an electronic keylock

An alyzer for safe removal and insertion. Made of ABS 707 |

fireproof plastic. Use this product to protect sensiti§
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 tme " &
they use a PC. Other models available from CS1. i

include RHI0 series and RH20 series, which are RH_ 10C-IDE
interchangeable within the same Interface design (IDE or SCSI).

Other Models are Available. S8 www.web-fronics.com under “hard drive and
accessones” for more defails and piclures

* Frequency Range:
100KHz to L060MH:

 Marrow Band FM (NFM),
Wido Band FM [WFM),
AM and Single Side Band
(558) Modulated Signale
May Be Measured

= PLL Tuning System for
Precive Frequency
Measurement and Tuning

+ LED Backlight LCD

(192192 dots) -~ .
*. Bulliln Fraguncy o Removable Hard Drive Rack with
* Hand-Held and Batter,

Hed ekt st Susy 3O Auto Door And Cooling Fan

Aute door on the outer frame
ABS material of outer frame. High
efficiency cooling fan

Worldwide patent pulling function
handle

CE Approved

Coating iron bottam cover

Far IDE interface

For 1" high 3.5" HDD

Mot compatible with our RHI0 & RH20

series, Compatible with our RH17-1DE #M R'ZT

ikl Details at www.web-tronics.com

* All Funcoons are Menu Selected
+ RS13IC for PC Interface and Printer

See the web site for details

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

VM1035A 42mmx42mmx25mm, Standard lens, | 2V with back light compensation “49 7 any qty.
VMCB21 44mmx38.5mmx28mm, with é infra-red LEDs, 12V "49 " any qty. VMCW-H11A 32mmx32mmx30mm, Color CCD with standard lens, pre-
VM1036A 32mmx32mmx25mm, Standard lens |2V, reverse mirror image feature ‘49" any qty. wired cabling for video/audio, 12V DC Power ' 139 7/ 129 7 5 or more

Bullet CCD Cameras

B&W and Color

+ Smart Rugged Metal Housing

. fzxtmmemv - ly Low Power Consumption
. ol

Detailed Specs on the Web
+ CCD Area I for Long C.

Life
- Built-In Electronic Auto Iris for Auto ngM Compensation
* No Blooming, No Burning
+ 0.1 Min Lux lllumination (B&W), 1 Lux Min Lux Illumination (color)

VMBLT1020 B&W, 2 Imm(D)x55mm(L) ‘54." any qty. P
VMBLT1020W B&W Weatherproof (no audio), 2l mm(D)x58.5mm(L) ' /7." any th
VMBLTJC19BW COLOR! Weatherproof (no audio), | Tmm(D)x88mm(L) * | 39" any qqr:

S

COLOR CCD Mini Board Cameras

Low Power Consumption

1 Lux lllumination

Built-In Electronic Auto Iris for Auto
Light Compensation

Internal Synchronization

12Volts

400 TV Lines

VM3010PA 33mmx33mmx18mm, Pinhole lens with audio 1 29." any qty.
VM3011-A 45mmx40mmx24mm, Standard lens with audio, single board “99 " any qty.
VM3010-A 33mmx33mmx32mm, Standard lens with audio 1 29." any qty.

DC to AC Power Inverters !
150 watt up to 3000 watt models!

150w modified sine wave:$29.95(G-12- UlSB}CheCk Our LOW Pn S!
300w modified sine wave:$39.95 (G-12-030)
150w pure sine wave:$79.00(G-12-1508)
300w pure sine wave:$119.00(G-12-3008)
800w modified sine wave:$139.00(G-12-800)
1000w modified sine wave:$179.00(G-12-100)
3000w modifed sine wave(phase corrected),
(G-12-300)

See Our web site for DETAILED Specs.!

.

Detailed Specs
on the Web

— -

' new! =

-

G-12-030 soow

Our Most Sophisticated DMM We Sold Over 700 Last Year!
with RS-232 Interface & Software, 3-3/4 Digit, 4000 Count,
Auto-Ranging with Analog Bargraph

a * K Type Temperature Probe Included
i 'Ira"‘;r:‘z":m’:z::w Counter * Pulse Signal for Logic & Audible Test

+ Time Mode with Alarm, Clock, * Car.mnuutyfl')iode Test
* Logic Test

and Stop Watch - T
* Auto Power OFF/"Keep ON" Mode )
Oual Dispey + Fused 20A Input with Warning : More Defails
* 10 Location Memory A on our
* Min, Max Avg and Relative 221" ghe Web Site
Mode
+ Decibel Measurement * Dam Hold/Run Made PROTEK 506

* Safery Design ULI244 & VDE-0411
+ Protective Holster
* Silicon Test Leads

CIRCUIT SPECIALISTS, INC. 220 s. Country Club Dr.,

* Cap and Ind. Measurement
+ Temperature Mode (C/F)

T

VMCW-H12A 32mmx32mmx|9mm, Color CCD with pinhole lens, pre-wired
cabling for video/audio, 12V DC Power Input 1 397/ " 129 75 or more
VCC-3232 32mm x 32mm x 10mm, CMOS COLOR, std. lens, see web for
specifications 79 00 / £72.00 5 or more
VMPS-718A 25mmx25mmx30mm, B/W CCD with standard lens, pre-wired
cabling for video/audio, 12V DC Power Input 597 /"49 5 or more
VMPS-250A 25mmx25mmx | 5mm, B/W CCD with pinhole lens, pre-wired
cabling for video/audio, 12V DC Power Input ‘5% % / “49 "5 or more

new!® Low Cost
Station

O'Scope Offer

Deso]de:mg
Our Low cost ®
desoldering
system is the
perfect price/
performance
system for
repair shops,
schools and .
technicians. details on web site
Implements a Japanese made ceramic
heater for high isolation, excellent
insulation & fast heat-up. Temp. Range
300-450 deg('(572-842 deg F). Comes
with a high suction vacuum pump. Zero
voltage switching ensures low noise &
greater protection for components.

only $159.00

*Dual Channel
*Dual Trace

*Vert Trjgger #030-1 030
« | Year C.S.I. Warranty!
Manufactured for CSI| by a leading

0O.E.M. manufacturer. See our website
for detailed specifications!

Digital Read Out 3Amp Bench Power Supplies
Available in 0-30 volt & 0-50 volt versions 4

High stability digital read-out bench power supplies featuring constant voltage
and current outputs. Short-circuit protection and current limiting pmtectlon
is provided. Highly accurate LED accuracy and stable line regulation ma
the 3000 series the perfect choice for lab and educational use.

Line Regulation: 2x10“ +Ima

LED Accuracy: Voltage * 1% +2 digits
Current £1.5% +2 digits

Wave Line Noise: <Imvrms

Dimensions: 29Imm x |158mm x |36mm

CSI3003:0-30v/0-3amp 1-4/$99.00 5+/$89.00

CSI5003:0-50v/0-3amps 14 / $129.00 5+/$119.00

Bookmark our WEB Site! Many more Power
Supplies are Available. Look Under Test Equipment

Mesa, AZ 85210 800-528-1417/480-464-2485/FAX: 480-464-5824




- and the Route Creator™ —

LOW-COST ELECTRONIC CAD
FOR WIN95/98, 2000, AND NT
WORKSTATIONS

dvanced Microcomputer

Systems, Inc., announces the
availability and shipping of Circuit
Creator™ Windows 2000 and NT
compatible  Computer  Aided
Engineering (CAE) software prod-
uct.

Circuit Creator is the most
complete and comprehensive elec-
tronic design system available for

Schematic Capture and Printed Circuit Board

Circui
Design and Layout Software
L 2 o e ———— Fot Windows

=
b 22 .

f 8598 & 2000

=

Windows 95/98, 2000, and NT
computers.

This fourth-generation software
integrates three essential components in
a single product: schematic capture,
board design, and auto routing.

The Circuit Creator system includes
the best selling Logic Creator™ schemat-
ic design and capture software. This
software provides facilities for full hierar-
chical schematic creation, and editing,
while providing on-line, on-demand
context sensitive help. Users can design
up to “E” size schematics in single file,
with additional sheets linked using hier-
archical designs.

The most important modules of

| Circuit Creator are Board Creator™ —

printed circuit board design software,
PC board
automatic router software.

Board Creator includes the ability to

* interactively and automatically check for

errors and design rules while editing. It
allows interactive component place-
ment, support for blind and buried vias,
as well as automatic footprint mirroring

for surface mount device support.

The software includes important
features that are available only in high-
end products: A user-expandable sym-
bol library of over 25,000 components
that allows user-defined symbols to be

added easily; object oriented parts and
symbols with DeMorgan equivalents,
rotation and mirroring of parts from a

based allowing more flexibility, automat-
ic rerouting of connections of moved
symbols makes schematic routing very
easy; and true bezier curves instead of
curved lines makes Logic Creator very
flexible to use, line widths and colors
may be assigned to specific schematic
elements for improved clarity and
understanding.

Circuit Creator software includes
additional features: copper pouring,
support for 32 inch by 32 inch large
board size, up to 256 multi-layer board
designs.

Circuit Creator is available from
stock. Circuit Creator Pro™ version has a
suggested retail price of $695.00 and
Circuit Creator Std™ has a suggested
retail price of $295.00.

For more information, contact:

ADVANCED MICROCOMPUTER
SYSTEMS, INC.

1460 S.W. 3rd ST, DEPT. NV
POMPANO BEACH, FL 33069
954-784-0900 1-800-972-3733
EMAIL: info@advancedmsinc.com
WEB: www.advancedmsinc.com

UV-1 CONCEPT VEHICLE

'I'he UV-1 (Unlimited Vision-1), is Rosen Products, LLC concept vehicle for the
1 W future of vehicle electronics. The highly-customized Lexus LX-470 is Rosen
Product’s vision of the potential for in-vehicle telematics.

The UV-1 has a total of seven flat-panel LCD monitors, two 500 MHz com-

.
single definition; symbols are vector- &

TYPE NPD
ANALOG DISPLAY
DIALS

ational RF's NPD
series of analog
display dials were
inspired by the earlier

National Radio
Company’s  vernier
dials.

Recognizing a

| need for analog displays in the digital
| world, National RF’s engineers incor-
porated existing vernier mechanisms
with a base plate, scale, and pointer
to provide an affordable reduction
drive assembly. Two uncalibrated
paper scales are provided with the
unit, as well as a clear plastic scale
protector. The user may calibrate or
mark the scales as required for the
intended application. Mitered plastic
trim pieces secure the scales to the
base plate.

Three different display dials are
offered, depending on the user's
applications. The type NPD-1 mea-
sures 2-3/4 inches high by 3-3/4
inches wide and utilizes a 1-1/2 inch
diameter, 6:1 drive dial. The types
NPD-2 and NPD-3 are both 5-1/8
inches wide by 3-5/8 inches high.

The NPD-2 incorporates a 2 inch
diameter. 6:1 drive. The NPD-3 is
the same mechanical size, but uti-
lizes a different 8:1 drive vernier. All
three units use a 1/4 inch shaft cou-
pling to the load.

The display dial assemblies are
ideal for RF tuning applications, such
as receiver main tuning and antenna
tuner applications. The Type NPD-1
retails for $34.95, the NPD-2 for
$44.95, and the NPD-3 for $49.95.
Shipping and an%/ sales tax are extra.

For more information, contact:

NATIONAL RF, INC.

RADIO ENGINEER’S DIVISION
7969 ENGINEER RD., STE. 102,
DEPT. NV
SAN DIEGO, CA 92111
858-565-1319 FAX: 858-571-5909

Showcase your

New Products
e ®

here! °

L]

Send all press
releasesor °*
information and ¢

..
photos to: *°

J!ﬂ"."r-'i -

Nuts & Volts

P Magazine
New Product News
430 Princeland Court

Corona, CA 92879
or E-Mail to
newproducts @nutsvolts.com

programs
or view
other data.
Two
15-inch
diagonal
monitors are
suspended
from the ceil-
ing for view-
ing by the

T,

puters, five cameras, one GPS, three DVD players, two PC gaming stations, two
RF headphones, both joystick and wireless remote control for video gaming, and
bass seat shakers for interactive gaming in the rear seats.

The flat panel monitors on rﬁe UV-1 are positioned two in front, two in the

center, two in the rear, and one serving as the vehicle’s license plate. The two
monitors in the front take the place of the vehicle’s rear view mirror. They are 8-
inch dia§0nai 16x9 wide aspect ratio monitors, mounted on a split-screen, V-
shaped

isplay.

This unique,
patent-pending
mounting system
allows the driver
to view GPS
information  or
camera feeds,
which  replace
rear view mir-
rors, without
looking  away
from the road
and allows the
front seat pas-
senger to watch
entertainment

rear seat pas-
sengers.
From  their
positions in
the rear seat,
they can use
the vehicle-
mounted game controllers to play video games, or use the remote controls to
watch entertainment programs. The bass seat shakers in the rear seats makes
gaming a whole-body experience.

In the rear, two 20-inch diagonal LCD monitors are installed on motorized
mounts. Using this mounting system, the displays can be raised for viewing at
tail-gaters or completely lowered out of sight. Finally, a 14-inch diagonal LCD
replaces the UV-1's front license plate.

The five cameras installed in the vehicle are positioned to perform a variety
of functions. One camera is focused on the driver’s seat, another is trained on
the passenger seat to serve as a vanity mirror, a camera is focused on each rear
passenger seat serving the “mom cam” and the final camera serves as a rear-
view mirror.

For more information, contact:

ROSEN PRODUCTS, LLC
1020 OWEN LOOP S., DEPT. NV EUGENE, OR 97402
541-342-3802
WEB: www.rosenproducts.com
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COPIES EVERYTHING
PARTITIONS, 0/8,
THE WORKS!

SUPPORTS ALL INTERFACES
SCSI, EDE, 2.5", SCA

BUILTHN DATA
RECOVERY SYSTEM

ELIMINATES DEFECTS
ON SCSI AND IDE DRIVES

PARALLEL PORT PRINTS
TEST RESULTS

INSTANTLY CLONES ANY
SCSI OR IDE DRIVE

CLONE, TEST OR REPAIR
ANY HARD DRIVE

“THE MOST COMPLETE HARD DRIVE WORKSTATION WE'VE SEEN!" BOB ROSENBLOOM, DIGITAL VIDEQ, INC.

DRIVE SERVICE STATION

Copy entire hard drives with ease.
[)l‘i\-'(.' dllI)Ii(‘il‘()l‘H are CSE‘}(.'I\T.iE.lI [(}()IH
I‘()]‘ {I(?al(?rs {ln(] h‘ly'?“-“_'n'l l)llil(lt‘l"&i. l)iln'l
spend hours installing and formatting
drives. Do it insl;mlly with the Pro.
Set up any SCSI or IDE drive with
your original software. Connect blank
drives to the Pro and presss start.
You'll copy entire drives faster and
more accurately than is possible on any
PC. With our combination 1DE and
SCSI model, you can even Copy data
l)(}l\r\-'(_‘{..‘n (Ii|"[‘{‘L‘I‘L‘nl illlL‘I"Elt'L‘S. .'\II
models include both 2.5" and 3.5"
interface adapters. The Pro also
supports SCA and Wide SCSI drives.

Choose the Pro, and you'll also have
dan c['llir(_' I}l&'l(\];\' (1!'i\'(.' test il”(l I‘(_'})EliT'

system for under $1000. The Pro gives

BUY MANUFACTURER DIRECT: 5995

408 330-5525

you the zll)i]il__\-’ to copy, reformat,
repair, translate, and test any hard
drive. Use the Pro to put any hard
drive through its paces. A full
factory final test and performance
z-uml_vsis 1S PL‘I'I‘(:‘I'I]!L‘{I, C()mph‘lc test
and repair reports are sent to any
standard printer.

The Pro will also reassign and
L‘lin‘lillillc {Illi\’t‘ (1(.‘{‘(_‘(.‘(?‘1. I ][’l‘(.‘ IS h“\\'
|| \-\"l][‘l{s: I“i["_"‘bl. ad I)I'C('iSL‘ I“L‘(“il
analysis system scans the disk for
errors. Delects are mapped out,
;U‘I(i &,‘i‘{IL‘Cli\'l.‘I.\' "l.\r;,h"-[fil." rI‘I'l(_' error
correcting system then “trains” the
(]l'i\'—(‘ to I)('I‘n]ilnt'nll_\' il\'()i(l ({L‘ilcl.‘li\'l.‘

areas. Data is stored only on the safe

areas ol the disk. Capacity is reduced
by an insignificant amount, and the
(]l‘i\-‘(} \’\-’()I'ks I]n’.l\-\'lL‘SﬂI.\' once clgdll‘l (;L‘I
the technology used by major repair
shops and data recovery centers. The
Pro repairs all disk defects caused by
normal wear. Drives with mechanical

di_ll'l’lilgt," may not l)(’ i"L‘piliT‘ilblk‘,

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

Call today for high volume multi-drive copiers and CD Duplicators

Sold and intended for backup purposes only. Copyright laws must be observed.

Circle #124 on the Reader Service Card.
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=5, To order online visit www.parallaxinc.com
To order by phone (in the US) call toll free
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