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PROFESSIONAL DISK DUPLICATION

CLONE, TEST OR REPAIR ANY

* SUPPORTS IDE, 5CSI, 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 ereate custom MP3 CDs with just
the songs you like. Load them to the internal hard drive for realistic, 3-D theater
sound. Patented digital signal processing gives you crystal clear sound. No PC
connection is required. Connect any stereo system, or directly power external
speakers. Get digital sound and room-filling bass.

The hard drive organizes your music in folders. 1D-3 tags display the title,
album, and artist on a large LCD. Use the jukebox feature for an entire evening
of great music. Play songs randomly or in sequence from the internal hard drive.
Unlike CD changers, the A/V certified 25 GB hard drive won't wear out, even
under continuous use. Call now and try your MP3 player tomorrow!

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

408 330-5524

COPY ANY CD NOW

NO PC REQUIRED from $995!

* 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 your duplicator for a risk-free
evaluation!

Over 80% of the Fortune 500 depend on CSC products. Shouldn't you? Call today. Most orders ship within 24 hours! Call now for more information and a free price
comparison guide. Quantity discounts are available for dealers and system builders. Copyright laws must be observed when duplicating CDs and hard drives. © 2000 €5

Write in 113 on Reader Service Card.



Quality Surge Suppressmnr’

SCSI Drive Cases

Just in...two new styles of SCS/ drive case. Perfect for
those RAID systems, server backup, or other mass
storage systems! Both feature: Power and drive status
LEDs, front panel offfon switch, SCSI ID switch, fan-
cooled switching power supply. Attractive beige color,
curved front paneis. Rear panel is punched for SCSI-1
(ICN-50) daisy-chainconnectors, internal SCSicable not
included. Brand new in box, 90-day warranty

Serving
Silicon Valley
since 1964;'_(

m Electromc .

Supply mmm

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

4 Tripp Lite ‘Isobar
4 Multi-outlet surge
suppressor / line filter
# Four outlets, two
isolated filter banks

# Clean pulls, 30 day
HSC warranty

4 Compare at $45 95!

HSC# 18315

¢ Two-bay case

# RCA Jacks/ Sound Cable incl
¢ Measures 63" x 70" x 11.25
& 80-walt power supply

Hsc# 18267  $39.95

License-Free
Two-Way Radio!

# Fanon "Courier KF-310, factory-new in box!
* Stay in touch at the park, in the mall or on the road!

Seagate 7 GB Hard Drive!

# Seagate ST31012A1GB3 5"
hard drive

# Greal for back-up, add-on of
small dedicated systems

# IDE 40-pin connector

#  Refurbished, 90-day HSC

4 Tripp Lite 'Isobar§
# Premium surge
suppressor | hne filler
4 Sixoutlets, three
isolated filter banks

# Clean pulls, 30 day HSC warranty

B
, # Four-bay case
# Measures 103" x 7 125" x 143
# 200-watt power supply

# Transmits up to two-mile range without a license
L Full-power (.5W) with extras not found on others!

# LCD backiit display for use day or night wananly # Compare at $65.00! HSC#18268 $4995
# Uses new "Family Radio Service band - all 14 HSC# 18275 $39-50 HSC# 1831 $25 00
channals, plus 38-channel CTCSS encode-decode 4 4 =

# VOX or Push-to-talk, wi3-lype call tone

# Aulo"power save” mode, auto-squeich

# Monitor button, speaker/mic jack, wrist strap
# Usas four "AAA" batteries (not included)

# Perfectfor camping, sports, roadtrips, work more!

Tiny Color CCD Camera! LED Rainbow!

# Avariety of LED's for just about any project!
4 T1(3mm dia.)

CAT-5e Cable Special!

# 350+ Enhanced CAT5e 100MHz horizontal cable
4 4-Par, 24 AWG solid conductor

# Camera-on-a-board measures 1.87"x 1.3", 1" thick!
# Has glass micro-lens element, not pinhole lens

+ Red L34HD 10 # Meets UL/CSA TIAEIA 561A standards

¥ 008 o Boiveyy vt e i Green L346D 2 # Exceeds proposed 1 GHz Standards

: andar composite video outpul Bi:w s 36 4 Available in White, Blue or Grey - Your choice

350 lines horiz. resolution, good low-light sensilivity & T3S d & Price is for 1000"spool = wira your hiouse!
# Uses 4-5VDC, only 150 mA! Three AA batteries (5Smm dia.)
would power it for over six hours! Red L53HD 10 HSC#SEB8XX1001 56900

Red Hi-Inten (1000med) 15014 49

# New in OEM pkg (no box), 90-day HSC warranty Red Biinking \ERaiin i
Green L53GD 12
Green Blinking L5EBGD 65
Yellow L53YD 12
Yellow Birking L568YD 7 Keypad Mouse!
Blue B0534 1.75 3 - \
White L54PNC 249
Bi-Color (R-G, 2 leads) LSTEGW 35
Bi-Color (R-G, 3 leads) 18220 25
Tri-color (RGB. 6 leads) B0538 6.50
Infrared BO536 15

¢ Jumbo (10mm dia.)
Red L8130 40
HSC#18198 $39.95/ea Green LB13GD 0
HSC#18209 $69.95 Red Biinkin L8188ID 125
g
...or Get TWO for $74.95

ATX Computer Power Supply
# Power Computing TCX-200

# Perfect for upgrading! Put
modern molherboards into

32X CD-ROM Drive!

®  Acer Peripherals Model 632a

‘Unia’ mouse with multi-function keypad'

Numeric & special function keys. including SHIFT
ALT, RETURN

Unique all-in-one ergo design for easy data entries

Multimeter Specials!

# Model #AEEC-1890 3 172 Digit LCD DMM
# Adjustable large flip-up display for the easy viewing

# Standard Mini-tower form-
factor, ATX connector
# Units are brand new w/90-day warranty

HSC#18304 $17.50

# Ranges
1000VDC, 700VrmsAC, 200 ohm - 200 Megohm,
20 mA - 20A, 2nF - 20 uF, NPN/PNP hFE

# Separate Jacks for capacitors and transistors

# 'HOLD' function 1o caplure measured peaks

# Soft rubber cradle protects meter, prevents skids

# Brand new! - With test leads

# Compare at prices of $70. $80 and up!

+
® Perfect for back-up, add-on or # 0 5% basic accuracy, dual-siope integration A/D older cases # Ideal for CAD. spreadsheet, games. elc
home-built sysiems # Measures AC/DC volts. ohms, current, capacitance, # 200W fan-cooled power 4 LED indicators, 400/1200dpi switchable
# Standard IDE 40-pininterface hFE & temperature (temp. probe included!) supply # PC/AT compatible, w 9-pin D conn
+

# Refurbished, 90-day HSC war-
ranty

HSC# 80537 $39.50

New, 90-day warranty

HSC# 80539 $9.95

SCS/ Adapters for PC's

# Initio INI-G100AS high-performance PCI host
adapler

# Supports 32-bit data transfers up to 133MB/sec
10MB/sec. sync transfers

# PNP compatible, includes manual & driver disk

® PCI 2.1 compliant, auto-termination on board

# Compatible with CD & CD-Rs, optical & tape drives,
scanners, 'Zip' & 'Jaz’ drives, NON-boolable

Unique Project Base for Video Hackers/

# Perfect for experimenters, inkerers and the just curious  Logitech Videoman videoconference camera syslem!
# These were sold with Hewlelt Packard S-700 UNIX workstations for videocanference capability
# The camera's brighlness, conirast and shutter speed can be I’C bus controllable.
# We have technical dala sheels for the camera. A condensed information sheel is included with
camera pinouls and basic specs Full specification document (camera only) available for $2 00 (cost of printing)
# The camera is on a weighted stand that extends from 13" tall to over 20" Lall
# Color camera is digital output only (not NTSC as was previously believed)
# Note: HP and Logitech will provide no information on these items!
# Interface box has two SCSI-I ports on back, and a DC power input (we do not have the adapter), and on the front
it has a mic. oul jack, composile video input (BNC), and the connector for the c,ame(a cable
# Units are new!'

HSC# 80504 $39.95
Some people just don't ike digital meters

Soltec HM1025 20 KOhm per Voll Multitester
Ranges

0-1000vDC, 0-1000VAC, 0-50uA0.5, 5, 50 & 500
mA, 0-20 MOhm with X1 X10, x1K & X10K ranges
Standard banana-plug test
leads, manual included
Carrying handle/stand
measures 35°x 525" x
1.5", mirrored dial for

HSC#18218 $29.50

# Adaplech model AVA-1505AI -- Brand Name Quality!
# Single, complete PC connection
# For single non-bootable SCSI2 perpheral
#® New, OEM pack, with install diskette & manual
parallax-corrected readings

$17.50
4 New . 90-day warranty

Special wiDB25 adapter & cable 51 9.95 SC# 16260

Halted

'smuules co.

Now! Some technical data
is available (Camera only)!

HSC#17503  Lower Price for sett  $19.95
HSC#17503a  Camera Only $12.50
HSC#17503b  Interface Only $12.50

ASC#17995

B [ Eectronic |

Weekly Web Spec:als’

" Visit HSC's Website!

# Payusavirtualvisit on the World Wide Web! # A new section has been added to our web page!
o Supply # Simply point your browser to htp:Mvww. halted com 4 Simply gotowww halted com and click the top button!
Iﬁ # Siteisconstantly being revised, please visit often! # Items from our ads, as well as non-advertised ilems
Toll Free (Orders Only) 1-800-4 HALTED (1-800-442-5833) J

# Or. you can email your order to hsemail@halted.com # Also, you can download our catalog as Adobe PDF files

Internet World Wide Web: htiptwvww.halted.com
3500 Ryder St., Santa Clara, CA 95051 (408) 732-1573 -or- 5
4837 Amber Ln., Sacramento, CA 95841 (916) 338-2545  FAXyourorders to: i

5681 Redwood Dr., Rohnert Park, CA 94928 (707) 585-7344  (408) 732-6428 -!__E; 2
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CLEARING UPTV

RECEPTION AFLOAT 5 Gordon West
There is plenty that you can do to improve your existing TV reception whether
down at the dock or out on the water.

LED ‘GRAPH’ CIRCUITS 20 Ray Marston
A wide variety of practical LED dot-graph and bar-graph analog-value display
circuits are presented.

BUILD AN IR REMOTE CONTROL

TOGGLE SWITCH 32 Fred Blechman
Just about every popular electronic device these days can be operated with an
IR remote control. This “toggle transmitter” will allow you to turn on or off
electrical devices from at least 20 feet away.

HOW TO DRAW SCHEMATICS

USING MS PAINT 43 Steve Daniels
Ever ask yourself “How do | draw neat, accurate schematics without spending a
lot of money for special software?” You'll find your answer here ...

AN EASY HUM KILLER — A DEEP NOTCH 60 Hz

REJECTION FILTER 51 James Lyman
Remove annoying AC noise without altering your signals with the modular
instrument described here.You can also incorporate the basic filter circuit into
other designs requiring rejection of 60 Hz AC noise, such as audio applications.

TAKING THINGS APART: THE JOY OF MICROCONTROLLER
DISASSEMBLY — PART 2 68 Tim Deagan

A PIC 16C84 Disassembler in Python — This month, write code to implement
the functions described in Part |.

Meet our Design Contest _

Ist Place Winner
“WORLD PEACE”

Lots of details on
Pages 48-49!!



by Gordon West

CLEARING UP
TV RECEPTION AFj OAT

There is plenty that you can do to improve your existing
television reception down at the anchorage, or out on

the water.

. oes your dockside TV reception
| from local stations give you noth-
. ing but ghosts? Is your portable
| dish at the dock regularly leading
| | to frozen pictures? Is there an

" annoying white line which contin-
uousiy goes from top to bottom clouding up your
picture? If so, tune into radio expert Gordon
West’s tips for improving your reception aboard ...

There is plenty that you can do to improve

your existing television reception down at the
anchorage, or out on the water. Some less expen-
sive, over-the-air antennas may work better than
real fancy ones when you are at the dock.And did
you hear that high-definition television is coming
soon, and you don’t necessarily need to sign up for
a satellite system either? And if you are on satel-
lite, have you heard about the new in-motion
antennas that can keep the kids tuned in, even in
heavy seas? Read on! I'll have a much clearer pic-
ture for you.

I12ZVOLT TVs

Unless you are aboard a mega-yacht, | suggest

a small boat installation start off with a 12-volt
DC, 9-inch or |3-inch television. If you try to run a
small AC-only television with a mobile inverter
that changes |12 volts to | 10 VAC, you will con-
stantly be troubled by interference from that
inverter that may show up as horizontal hash

marks that travel from top to bottom on
your TV set. The reason for the interference
is the design of inverter DC-to-AC “switch-
er” transistor circuits. The new type of
inverters most certainly scale down the
inverter physical size and up their rated
capacity, but the new generation of inverters
generate a harsh wave form that disturbs
over-the-air TV reception with these annoy-
ing interference lines.

For the last five years, television manu-
facturers may offer their portable color TVs
with house power, as well as |2-volt direct
current capabilities, built in. Two power
cords: one for the house, and a red and black
one for automobile or marine use.

And while you are at it, why not shop
for a portable |2-volt DC color TV with a
built-in VCR! If you should drop hook in an
area with absolutely no local reception nor a
view of the sky for satellite reception, video-
tapes will give you hours of enjoyment.
Pricing for a 9-inch color combo AC/DC TV
with built-in VCR was seen as low as $250.00
for a Phillips Magnavox portable set. Just be

The in-motion
large size KVH
satellite

antenna.

@@

Flat-panel satellite antenna.
Performance was excellent!

sure to look for the specific feature of AC/DC

operation.

| would not be overly concerned that a new

television purchased today with “just” analog

reception will all of a sudden be obsclete tomor-
row when regular TV signals go off the air in favor

of digital, high-scan-rate, high-definition broadcasts
(HDTV).The Federal Communications
Commission (FCC) is sensitive to the number of
regular TV owners in the United States, and will
not all of a sudden force analog TV transmissions
off the air within the next few years. About the
soonest we may be seeing a switch from local

Nuts & Volis Magazine/SepTemser 2000 5



broadcast analog TV to local broadcast digital TV
would be 2006; and if that date holds firm —
which | truly doubt — there will be hundreds of
add-on boxes that would turn your regular ship-
board analog TV into a digital TV receiver — just
like the present boxes that take digital satellite sig-
nals and present them easily on your color analog
TV set over TV Channel 3.

Your local mega-watt TV transmitters operate
free (with commercials) to you on the following
channels and frequencies: -

TY Channels 2 and 3
54 MHz to 72 MHz
TV Channels 4,5 & 6
76 MHz to 88 MHz
FM stereo music
88 MHz to 108 MHz
TY Channels 7 to 13
174 MHz to 216 MHz
UHF TV Channels 14-88
512 MHz to 806 MHz

New local HD digital TV
512 MHz to 806 MHz
Direct broadcast satellite TV

(500 MHz

“To receive local (we will call them terrestrial)
TV signals, your present onboard television has a
low and high VHF buile-in tuner for Channels 2
through 13, and an additional built-in UHF tuner
for local Channels |4 through 88. If you haven't
loaked through the local channels lately on UHF,
you should do so! Many times remote areas of
cruising are served by television translator signals
only found on these UHF channels. You probably

6 Servemser 2000/ Nuls & Volts Magazine

thought there was nothing on UHF
outside of your local cruising area, but
indeed you may find your hometown
big television station on the air over
one of the UHF translator stations.
Take a look at all you can get on UHF
today when you are well away from
your local port.

LOCAL RECEPTION
ANTENNAS

Big white round antennas and small
white round antennas are what we find
for omnidirectional over-the-air TV
reception aboard boats, These antenna
systems usually have a built-in preamplifi-
er, and voltage to run the preamplifier is
sent up the same coax that downloads
the VHF and UHF local transmitter sig-
nals. Some of these omnidirectional
white antennas may also split out an
* additional coax cable for FM music
reception on your little stereo unit
aboard. However, for best FM stereo
reception out on the water, | always rec-
ommend a common automobile antenna
stashed somewhere, below decks, verti-
cally polarized. If you want the ultimate
- in AM/FM reception, Shakespeare

Antenna Group makes some dandy

white fiberglass AM/FM reception sticks.

These omnidirectional marine
antennas may present a more strong
picture than a set of rabbit ears down
below, but the down side is their inher-
ent susceptibility to multi-path ghosting
when you are at the dock. If all you get
is a collage of colors and multiple images
on your omnidirectional antenna, |
would say that this is perfectly normal
down at the big marina. The omni anten-
nas are simply overdoing their job by
picking up second, third, and fourth
bounced signals from nearby buildings
and nearby sailboat masts. These come
in slightly delayed from the main picture,
and this is why you get ghosts. There is
no easy way to minimize ghosts down at
the marina with an omni antenna.
Omnidirectional antennas work best
when out at sea, or at an anchorage

with little around you to reflect the TV

signal coming in multipath and delayed.

Down at the dock, you would prob-
ably do better to go down to your local
RadioShack store and invest in a lictle five-element
VYHF/UHF beam TV antenna. This will dramatically
improve picture reception, and will dramatically
decrease ghosting.When you are ready to take the
cruise, fold up the directional antenna, and keep it
out of the weather down below. It has done its job
down at the dock.

During recent tests of omnidirectional marine
television antennas, they all worked relatively well
out in the harbor, and they all suffered from ghost-

ing in close to the marina. The very small omnidi-

rectional antennas, resembling one of those flying
saucers you throw to a friend, had good reception
on the higher VHF channels, but didn't do very well
on lower TV Channels 2 through 5. It takes a much
larger omnidirectional antenna to pull in these
lower channels, and we found terrific reception
from the larger Shakespeare omnidirectional
antennas, as well as those from Naval. Try to

mount the antenna as high as possible from any
other metals around your boat, then carefully wire
in the little control box to 12 volts DC, and then
make absolutely sure which end of the coax goes
to the antenna, and which end of the coax goes to
your TV set. Since that little black cube carries
voltage for the antenna preamplifier, getting your
leads mixed up and running coax with voltage on it
to the television might mean an instant TV set
burn out. Be careful here!

Shakespeare also makes a directional TV
antenna enclosed in a small white dome. We tested
this and found that it helps minimize ghosting. The
directional Shakespeare antenna works off of a
wired remote or even an infrared wireless remote,
and the only disadvantage is you need to make
adjustments at anchor when your boat swings on
the hook. But the relatively new Shakespeare
directional antenna does a nice job of minimizing
ghosting down at the docks.

CABLE TELEVISION

Cable works great at the dock.When

you cast off, no more cable. Dockside cable
reception is sometimes “fuzzy" due to salt
air continuously eating up the cable connections.

SATELLITETVY RECEPTION

You might consider this as wireless cable
reception, minus the cable.You add satellite televi-
sion capabilities to your present analog AC/DCTV
by subscribing to one of two satellite networks.
One satellite network is called DirecTV, and the



other is the Dish Network. You would normally
subscribe to one, not both, because each system
requires its own unique receiver.

The proprietary receiver converts satellite dig-
ital signals into analog TV output signals that feed
directly to your regular TV set “F" antenna connec-
tor. The satellite box has an outside antenna con-
nector so you can switch between over-the-air TY

reception from your amplified white
omni antenna and then to direct satel-
lite reception that you get with your
dish or flat-panel aimed at the geosta-
tionary satellites.

But here comes the problem —

" most satellite receivers may only run on
I 10 VAC house power, so dust off that
300-watt inverter and put it to good
use supplying house power to your
satellite box for direct broadcast satel-
lite reception. Luckily, direct broadcast
satellite reception is unaffected by
inverter hash, so you will get a nice
clean picture as long as your TV jumper
cables are nice and tight, and dressed as
far away from the actual inverter as
possible.

Incidentally, popular inverters like
Heart, Trace, and Statpower will soon

carry the Xantrex name exclusively in
that all three companies have now been
bought up by the Xantrex Corporation
in British Columbia.

Your new direct broadcast satellite
receiver takes coaxial cable to an externally
mounted dish or flat panel that needs to be point-
ed squarely at the geosynchronous satellite. The
dish or flat-panel concentrates the flea-powered
satellite signal into a low-noise amplifier/down-con-
verter seen on the end of the little arm on dish
antennas that sits in the front of the dish. In the
flat-panel antenna system, the down-converter is

!

micro-strip circuitry within the flat-panel with no
white wand in front.

Voltage from your new satellite receiver is fed
up the same coax that is pulling the signal in from
the satellite, giving power to everything on the
inside of that little wand on the dish or inside the
flat-panel antenna system.

Once again, make absolutely sure you never
get mixed up on what connection is going from
the satellite box to the TV, and what connection is
going from the satellite box to the external anten-
na. If you should get these two common-locking
leads mixed up, you put direct current on the TV
input, and this puts you off the air for good until
you take the TV in and get it repaired. Don’t get
these connections backwards.

The decision on what system to purchase is
going to be a mighty tough one — both the Dish
Network, as well as DirecTV offer tempting $29.95
program packages, comparable to what you would

KVH in motion direct broadcast satelllte
antenna going from RV to boat.

get at home with a $29.95 cable hook-up. Movie
channels will cost you an additional $10-$20 a
month, and so will the reception of a block of
sports channels.

Good news for boaters in any area of the
USA — the reception of local network affiliates
like ABC, CBS, Fox, and NBC are now allowed by
the FCC through our satellite system. Up until last
year, many boaters not wanting to miss their local
programming down at the marina had to sign up
for satellite service at their aged grandmother's
house, with a street address somewhere in the
hills of Wyoming, outside of local TV coverage.

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

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

Color video camera ' . LP-850w you added this camera to your application. ey
Power/Video cable i o1 TP < TG ot $169.95 [ ] 5
330 TV Lines 4.3mm Lens —» =
3.6mm Lens WP-300c $229.95
LP-850c
$179.95
. Built-In Infrared
. Illuminator, Camera
/ can See in the Dark

MB-1250HRp $749.95
* MB-1250HRVF $799.95

470 Hi-Res Vari-Focal Color Camera

* MB-1250HRp $§749.95

470 Hi-Res Pinhole Color Camera

* MB-1250p $99.95

350 Low-Res Pinhole Color Camera (not pictured)
MB-1250HRp & MB-1250p
Same physical look two resolution
aptions to choose from: 470 or 350 TV lines.

without Additional - R
Light Source! —»,
(e —

1.3 [Dia) ®
2.47[L) win stand

P a—
Color 400 TV Lines
Power/Video cable
Lens: C-mount
Auta Iris

TC-300ux

$229.95

Fiat Screen TFT-LCD Monitors

TFT-4 $209.95
Calor 4" Screen.
(Size: B"(W) x
4.5"(H) x 2(D)

An excellent 4"
monitor for one
camera monitoring
or for setting up
cameras during
installation

or maintenance.

MB-1250HRVF $7199.95

CM-500CBC¢, A tough aluminum
cased Color CMOS camera with
mounting bracket. BNC video &
barrel power connection for Plug &
Play hook-up. View through
standard VCR or Monitor!
= 1/3" Color CMOS
+ 380 - TV Line
= 11LUX

* Lens 3.6 mm
* Auto Iris

CM-500csc
$129.95

CMOS C-Mount B/W & Color Cameras

TFI'-5 6 $429.95
TFT-6.4 $479.95

(Includes: patch cable & power supply) |

Wireless Video

GW-2400 $229.95
GW-24008 - $449.95 g + 1 - 4 Transmitting Channels,
Includes: 2.4 Ghz » Can be integrated with other
Color Wirelass wireless applications.
Camera. = Up to 885 ft. Operating Distance.
Receiver with *Dimensions: 2.5"(W) x 2.18°(H) x 3.28°(D)
Built-In Monitor.

w&wm Audio

Transmitter

%Ml Camera: CM-220

Di .nsian.s'
“ Camera: CM-220¢c
5139 95

The CM-220 & CM-220c are truly
outstanding performance cameras with

380 Line Resolution & C-Mount options.
Polaris Industries

http://www.polarisusa.com 1 800'752'3571

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

(C=Mount option w/o 3.5mm fens)

GM-2400
$269.95

(Monitor/Receiver)
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Even though you explained to your television ser-
vice provider that you would be viewing TV well
away from your local port, they would not sign you
up because of legal restraints from local TV broad-
casters not wanting to miss any of their local audi-
ence. No more problems now — for about $5.00
extra a month, you get East Coast and West Coast
network coverage. If you don't like staying up late
for Letterman or Leno on the West Coast, you can
watch it three hours earlier from the East Coast
feed!

But what are you going to do for pay-per-view
when you are out at anchor and you just discov-
ered a movie that you and the kids really wouldn't
want to miss, and are happy to pay for? Since
you're out on the boat, you don't have a telephone
that hooks into your TV box, so you can't tell your
box via the remote control to beam you down a
pay-per-view movie.

What you must do is call the Dish Network
or DirecTV on the phone, and speak with a cus-

tomer service agent via your cellu-
lar or VHF radiotelephone and
explain to them you want to sign up
for a specific movie. This may cost
you a couple of extra bucks, but it
can be done.

So how can your receiver know
what you paid for and what they
won't allow you to see for your
basic monthly price? This is the job
of that special card that inserts in
the receiver when you first buy it
that allows for the reception of the
channels you have paid for with
your menthly assessment. This card
is actually a miniaturized, integrated
circuit that is constantly getting
updates by your satellite reception.
The card controls what you can
receive off of the satellite, and the satellite controls
what the card will allow you to watch. If you miss
a payment, the satellite

KIT BUILDING s

FUN anp EASY!

PORTABLE SWI RE
{n_:ov,u quality shortwave listenin mparable to factory b
international AM broadcast as well as SSB/CW from around the
+ Covers 100 kHz - 30 MHz =15 programmable memories
= 2.5 kHz and 100 kHz tuning steps with clarifier
« 13,8 VDC operation; AC wall transformer included
225" HxB5"WxB5"D
1254

orid

§195*

Modernized “first radio kit ¢l

Receiver

HI-SENSITIVITY AUDIO AMPLIFIER
th high and low Z inpuls and s
via inlernal speaker or use phones. Experiment with lig
included project booklet. Hear radar, ligr
1252 $44"

ONLY 324 FOR 4-BAND RECEIVER
This little Regen beats the panls off those: fav s of the 19
31-meter SW bands, 40- and 20-meter ham bands plus 12
front panel, [ i
Tuning, Regen control, volume and on-off swilch. You prowide DC, stereo: ph
1054 §24*
Popular group project - buy 5 for $110!

A versalite ulility amplifier

up lal

ACTIVE ANTENNA

Bring any HF receiver to life with this active anlenna and a
short wire or simple whip. Includes gain confrol
Model 1552 - $12*

Mode! 1056 - §29*

pe es. Listen to local-and

= Dual conversion, superheterodyne

9-BAND SWL RECEIVER
¢. Five transistor, 3 IC design,

broadcast and W from 1.8 - 22 MHz. Has Main and Fin
Powerlul audio - your own speaker or siereo phol
1253 $59°

8-Band SWL

ichable preamp. 1.5-walt audio oulput
ning lo the sound of energy with the
- waves, lightning, and much more. Requires 12.- 15 VDC

50s. Covars 49- and
§ MHz. Includes punched and | (
your own case and knobs, Has push-butlon bandswi

BUDGET-PRICED PC BOARD PROJECTS

Includes etched and silk-screened board, all parts, and step-by-step construction manual.

HAM BAND 55B/CW RECEIVER
Direct conversion recenver on a PC board. We supply every-
thing to build it, to change it, to any HF ham band 160 - 10
meters. You supply DC, speaker, or headphones.

is continuously sending
down an imbedded dig-
ital code of overdue
accounts, and a blank
screen with a message,

“Please call customer
service,” greets you,
Swapping cards

Portable SWL Y 3
Rk with a buddy won't
work — each card
lectronic bandswitch. Tune both AM

only works with a spe-
cific receiver that it is
electronically pro-
Hi-Sensitivity Audio
Ampiir grammed to over the
satellite airwaves.
Trying to buy phony
cards that will fool the

\, RF gain, Valume.
ells orext. 12 VDC,

receiver that you have paid for everything usually
leads to failure after a few seconds of receiver box
turn-on. Direct broadcast satellite providers regu-
larly send down electronic counter-measures
(ECM data bursts) to render bootleg cards useless
within seconds. Lots of people have tried to get
around these ECMs, but it’s a daily battle with the
satellite providers always winning out.

Simply subscribe to the service like everyone
else when you buy your equipment. Recent equip-
ment promos by both Dish, as well as DirecTV,
may allow you to acquire the receiver and antenna
for almost free as long as you sign up ahead of
time for one of their yearly premium packages. So
shop around and get the most for your viewing
enjoyment.

ONBOARD ANTENNA SYSTEMS

The television signals coming from TV satel-

Main
, Or speaker

4-Band
Receiver

UNIVERSAL BFO
Add SSB/CW reception 1o your AM-only SW radio, Intarnal
conneclion not necessary. Tuning control allows for com-
pensation of alighnment in AM receivers and fine-tining of
SSB/CW signals. Model 1050 - $9* Modef

001 - §9°

BROADBAND RF PREAMP
Low noise, broadband, untuned prear
receiver, scanner of instrument. 15dB gain, 1

in front of your
1000 MHz

UTILITY AUINO AMP
Reliable, inexpensive audio amp for homebrewing. A low
distortion 1.5 watts without motorboating or unwanted oscil-
lation. Includes 10 dB preamp.
Model 1550 - $10°

Model 1059 - §12*

FM BAND FOXHUNT TRANSMITTER
Besep-beep” modulation audible on B8 - 108 MHz FM
receivers. Use for direction-finding, hidden transmitter
hunts or use sveeral to demonstrata triangulation.

*Plus shipping & handling

...America's Best!

fell

TEN-TEC

Visit our web site al www.tentec.com

Orders only: 800-833-7373
FAX: 865-428-4483
E-Mail: sales@tentec.com
9:00 a.m. - 5:30 p.m. EST
Monday - Friday

CALL FOR A FREE CATALOG TODAY - 865-453-7172
Includes these kits and more budgel-priced projects.

or wrile us at: T-Kit

a div, of TEN-TEC, Inc.
1185 Dolly Parton Phwy.
Sevierville, TN 37862

© Copyright 2000
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VH TracVision Cruis
isj New, Low-cost Solution

_to In-motion Satellite
: - Television for Boats

[ any. boaters haw dmcowzred that high-powered salellite television
systams like DIRECTVO), USSB, and DISH™ Network offer the
i perfect salution to geumg good onboard reception and quality
amm*lainmenl Digital broadcasts deliver as many as 175 crystal-clear
channels of news, sports, movies, and weather, as well as several dozen
channels of commercial-free Cl-quality music. as far as 100 miles off the
_coast of the continental United States, The challenge facing boaters is to
keep their satellite antenna aftmed with the necessary one degree of preck
|sion required to receive -Signals. frara the satellite. While nof terribly. hard
when tied to the dock, it is extremely difficull to maintain that precision
while swinging at anchor and nearly impossible while underway. Now.
.KVH Industries introduces TracVision® Cruiser, the new low-cost solution

to the in-motion challenge.

cVision Cruiser isa gyrc»stabihzed antenna that accurately tracks |

for marine use.

samilft&_

s o

Vision Crui

: ite
ommunication pmducts for
Iieaﬁum

lites blanket the United States with enough signal
strength from either Dish or DirecTV to provide
you with easily captured crystal-clear television
programming with a little 18-inch parabolic reflec-
tor or a little |2-inch flat-panel phased array.

You can get TV reception throughout all of the
United States up to about 100 miles offshore. This
includes “fringe area” reception in the Bahamas,
Baja, CA, and a little bit into Canada, The satellite
TV transponders use spot beams to specifically
illuminate all of the USA, and these spot beams at
microwave frequencies are so precise that TV
viewing more than 100 miles offshore or into for-
eign waters will usually abruptly stop. Keep in mind
that these signals are coming in from geosynchro-
nous satellites 22,500 miles away. The satellites
rotate with us as the world turns, appearing
motionless in their geosynchronous satellite orbit

to our south and an uplock angle of 45 degrees or
less.

If you plan to go boating in Canada or deep
down in Mexico, there are other direct satellite
providers that have satellites in orbit with spot
beams to illuminate their foreign country. A com-
pass will help you get your antenna bearings, fol-
lowing the instructions on the screen for a zip
code reference on where you are, and on-screen
suggestions on where to point. The DirecTV satel-

! dges p of 53, 49%00 providing haate.rs
th bwst pmﬁle‘ lowest edst, in-motion satellite television an:ennaava%l-

|- Using the same pfm‘en stabilization te::hnoloqy found iri the rest of
=-§VH5 award- -winning Ti TracVision product line, Trat:\hsson Cmiser ptowde-.s

Is, =

uiser pmwdes a new level of ﬂex{bdily and uanety s S

market, gmp!ams Jim Dodez, vice president of marketing and

me looks great on boats with hardtops.

re able to offer this pmdur:t with-a retail

: bss%hun xim!ar in.-mqbcn systems.” i

makes more in-motion satellite systems than any ather comp

, S0 the company is able to offer both high quality and low
! ser is backed by a two-year parts, one
s one of the most exterisive suppor

dustr wlth more than 200 dealers in the US and hun-

lite is at the 101-
degree west position,
and the Dish satellite is
at the | |9-degree
satellite slot, with both
companies having addi-
tional satellites and
slots for expanded ser-

The SX52 con Carne module is a development board for the SX48/52
microcontrollers intended for use with the Parallax SX-Key development
tools. Prototyping with TQFP and PQFP package styles of the $X48/52

just ot easier! Available in a 48-pin DIP. package at $99.

Order on-line at www.sxtech.com or www.parallaxinc.com
or call toll-free 888-512-1024 (M-F 7 a.m.-5 p.m. PST)

Write in 187 on Reader Service Card,

vice,

A dish or flat-panel antenna system would
generally not work aboard a boat in anything but a
calm-harbor, at-dock installation. If you have a small
boat, it's best to position the dish on a dock piling
and enjoy great reception at the dock. If you have a
small boat and you plan to take your satellite sys-
tem with you out on the water, you probably won't
get any continuous reception of a picture until you
take the antenna ashore, and plant it firmly in the

sand. Even dockside installations are problematic
when someone else is walking on the dock, and
your antenna begins to sway back and forth. It will
instantly lose track of the satellite. Go for the con-
crete dock piling as my best suggestion.

On larger vessels that don't rock when pas-
sengers come onboard, dockside TV reception is
indeed quite possible to the satellite providers. Just
as long as there is no major movement of the ves-
sel, TV signals should stay locked on strong.

| recently tested the phased-array, flat-panel,
marine TV antenna system from SATCOM, and it
was a remarkable performer which uses the same
technology in phased-array marine radar antennas
as it does for direct-broadcast satellite TV recep-
tion. The flat-panel doesn't have quite as much gain
as a dish, but this actually makes aiming the anten-
na easier in marine installations, especially aboard
boats where there may be a little vessel move-
ment. Even with a little vessel movement, the flat-

panel antenna system held onto the picture with-
out picture freeze frame. The phased-array flat-
panel contains its own built-in LNB, and stores flat
for taking it off the boat and putting.it on your RY
or out in the patio for home reception. It even
comes with a digital signal strength meter for lock-
ing onto the distant satellite, and touching up any
azimuth or element aiming. Our unit came with
several different types of mounting brackets, and
they are even working on a motorized bracket for

Nuts & Volis Magazine/SepTemBer 2000 9



remote pointing aboard a boat, too.

This is the first | have seen in direct broadcast
satellite TV reception when it comes to a flat-panel
antenna, and | think it’s going to offer some real
advantages in the marine market where portability
and compact size is important, plus the advantage
of making aiming slightly less critical.

The rock added stability in the wind with |
the first generation mount for the
flat-panel satellite TV antenna.

IN-MOTION ANTENNA SYSTEMS

For the first five years, several manufacturers
have offered in-motion marine and RV satellite
antenna systems. The popular Daytron DBS-4000 is
a good example of a quality in-motion antenna sys-
tem. It has a white radome that is 33 inches in
diameter, and |5 inches high, looking much like a
radar antenna, but containing an active moving
satellite antenna on the inside. It sells for under
$6,000.00. SeaTel also offers several in-motion
antenna systems including a new 20-inch domed
automatic-tracking antenna to be sold for under
$5,000.00.

Well-known manufacturer KVH also entered
the market with TracVision Il which was a fully sta-

DirecTV, 1-800-531-5000
Dish Network, 1-800-333-DISH
KVH In-Motion Antennas, 401-847-3327

Daytron In-Motion Antennas

1-800-287-5052
DBS Systems In-Motion Antennas
1-800-831-9818
SEA Sharp Automatic & Mobile Dish
Antennas, 1-800-213-2211

SEA-Tel In-Motion Antennas

1-888-798-7979
Shakespeare Omni-Amplified Antennas
803-276-5504
Naval Amplified Omni-Terrestrial
Antennas, 813-885-6091
DBES Home Page — great info
www.dbsdish.com
SATCOM Electronics Phased-Array,

Flat-Panel, Marine Antennas,

858-486-6600

bilized antenna dome of just 2| inches high by 19
inches in diameter, with an inside active antenna
system locking onto the television satellite while in
heavy seas or rolling at anchor.

But these three companies did not want to
miss the RV market, and KVH has broken the
under-$3,000.00 mark by a 3|-inch diameter x 14-
inch high, 33-pound antenna called TracVision

|
|

|

Cruiser for boats, and the
same system, TracVision LM
for the land and vehicle mar-
kets. This antenna is only 14-
1/2 inches high, and can tune
in either Dish or DirecTV
service when you order it

from your local marine elec-
tronics dealer.

Whether you are bounc-
ing around on the road or on
the water, the KVH TracVision
antenna system with its low-
profile design accurately holds
onto the satellite. And when
you're whizzing around out
there, the antenna could also  ~
bring in 28 channels of CD-quality, interruption-
free music, too.And if your vessel is all fiberglass,
we even found during tests of the TracVision LM
that it could also operate under a fiberglass shell,
similar to its own fiberglass dome. This could give
you satellite television reception without the low
silhouette white dome showing off what you might
have onboard. .

So far, no one has been able to equal what
KVH has done in an under-$3,000.00 package that
is only 14 inches high. And also consider what this
same antenna system could do for you in down-
loading extensive computer programs.Through
satellite digital data compression, your same satel-
lite TV antenna could download extensive web files
in seconds directly from the satellite that would
normally take 15 minutes through a telephone line.
Microsoft web TV allows you to explore the
Internet without a personal computer, and send
and receive email and digital pictures on your TV
with up to six different mailboxes. Kids could safely
surf with “Kids Friendly’™ software that
screens out unwanted material. Interactive video is
a one-way fast download from your satellite, but
you would still need a dockside or cellular land
line phone connection in order to start things on
the screen. :

There is also TiVo that works off of your
mobile marine satellite TV system, and you don’t
need any telephone outgoing connection to make
it work.You can pause live TV, and then get back up
to speed when you want, or create instant replays
during live satellite broadcasts. This system will dig-
itally record up to 30 hours of shows, and could
automatically get your favorite recorded shows

when you're not even aboard your boat. It takes a
$400.00 Phillips receiver, but some of the benefits
are seeing a great picture at a later time than
when it was broadcast down from the satellite.

And how good is direct satellite reception on
the water during our tests of the KVH TracVision
low-profile system! For one thing, no ghosts, no
snow, and superb audio — in stereo and surround
sound, too. With the KVH system, there are no
freeze-ups as our vessel is turning in the harbor, or
swinging on the hook in the cove.

When compared to shore-side cable service,
the satellite TV signal should look just as good, if
not better. On very large onboard TV screens, you
may see oversaturation between contrasting colors
like a red blouse on a white background on satel-
lite TV. Fast-moving action could also lose a bit of
clarity if you have a keen eye on a major sized
screen. So maybe direct-from-local transmicters
will look a bit sharper, if you can make out the
local terrestrial transmitter’s signal through ghosts,
hash, snow, and jiggles. You will have none of these
problems with signals from the satellite, and the
overall improvement from typical five-year-old
home cable systems will be quite apparent.

You may count on the other big in-motion
satellite manufacturers to try to equal what KVH
has done with their newly designed TracVision
Cruiser satellite TV antenna system. At under
$3,000.00 — and portability to take it off the boat
and put it on your motorhome — the KVH sys-
tem certainly worked well for this writer. Next
time you're down at the docks, check out TV
reception when you spot one of those white TV
motorized antenpas. NV

PROGRAMMABLE SOLENOID

Linear (PPS-2)

+ Low cost motion
control

+ Wide operating

voltage (12 - 28)

Onboard

programming

and parameter

storage

+ Self-contained
electronics

Rotary (PPS-1)

$145.00 + 55 5/

+ Simple connection
only 3 wires:
Power, Ground,
and CMD signal
Long Life:
Brushless ball
bearing stepper
- Constant current
Torque/Force

0OSD-232 $99.00

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

4960 Quaker Hill Road

Albion, New York 14411 Ehons/Tax 1185830350

~ PICARD iNDUSTRIES

Specializing in Miniature Smart Motors and Sensors

Email: jcamdep4@iinc.com
www.picard-industries.com

We accept Visa and Mastercard.

io controlled airplane

ON SCREEN DISPLAY-CHARACTER OVERLAY BOARD

Need to display more text than your LCD module can handle? OSD-232 is the
solution! From any RS-232 serial source like a PC or Basic Stamp, display 28
columns by 11 rows of information c1303 characters total) directly onto any
NTSC or optional PAL baseband (vi

overlay monochrome text onto an incomin
text on a self-generated colored background screen.

CR. OSD-232 can

eo in) television or (
video source or display colored

Intuitive Circuits, LLC

2275 Brinston « Troy, Ml 48083
(248) 524-1918 « hitp://www.icircuits.com

An O8SD-232 video game programmed in BASIC
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We've got you covered /

Professional Road Equipmeng ¢
for professional use 4 easy payments of

$ 99
useE v omecT b
SUNLIGHT 0% Financing!

On Credit Cards only

-prooft
P Mélgfﬂgﬂﬂf

The ONLY Waterproof computer under $5,000

Silicone Rubbernized & Diecast Case | Shock Mounted 1GIG Drive !
ESD/EMF & RF Resistant, Works from -4 to 120 Deg F & Vacuum to 15,000 ft

> 1- PCMCIA (type 1, 2 or 3), Serial & Parallel Ports in rear

>16m Ram / 1m Video / 32 Bit Local Bus 486-50 Mhz & Math Co-processor,
> 28.8k Modem (Internet Ready) > Hydride Battery ($150 Value) >W95

> Sound & Mic > 8.25" Display-64 Shade Monochrome REFLECTIVE

Racelvar & sfw Preinstalled $159 > Floppy Drive $89

> T3V Car o B e e o 150 > Torh e 3890

>33k Baud PCMCIA Fax-Modem Upgrade $35 > Carry Strap $4

> 2gig Drive $109/ 3 gig $149

This was a unique (one shot) purchasing opportunity
IT'S NOT OPEN STOCK

WHEN THEY'RE GONE, THEY'RE GONE FOR GOOD

Sold till recently by IBM through their Local Area Network Div

at $4,699 & 36,912 as shown here. (they were never discounted)

96Meg!

only
wet

64Meg

only $64 !
GPS Fully Installed $159

“1§88..

4 Easy payments of

3hr Bat, 2 USB ports, IR Port, 2 PCMCIA porls
Serial & Parallel Ports, Super Lightweight 3.3 Ib CUSTOM Clrr% Case
24

85" x T x 1.5%, 8.5" 16million Color SVGA Display,

Supports High Resolutions up to 1024 x 768

FREE supporl (our say our tech support is the best in the worid)
SUYW s the leading maker of Computer Motherboards for FAMOUS BRAND NAME computers. The
“Traveler” has every “State of the Art” fealure you want at a Spectacular price,

Runs ANY program with ease. Light weight & Ultra portable

Why will this Small Laptop Become your Pal ?

You bring a big machine with you less & less often because it's a pain to
drag around. Millions of PDA owners already know this. Unlike PDA's this
is desktop power with a fraction of the BIG laptop Bulk & Weight.

Razor Sharp, BRIGHT & Easy Viewing
Comfortable Typing with Wrist Rests

end Peobple
PA PLA ed d -0 a 0O 84.3-650
DU PA C ORDERSO 800

IBMROAD WARRIOR ¢ -~

el

GPSNavigtior

! }{X

4
et

e

g

e

et 1

T i Pae o ety

Py
-t LT

“LL[‘ '!' ‘I'_I |8

kb iaic s

o

Buiilt-in Printer Port

ANY Computer

Desktop Parallel Port CD Drive
@50 PowerSupply& Audiooutput

J1 28MegRa |

| 32Meg Video

| Full Size Tower
2 Removable HDs
2 CDs 50X & CDRW
2 Floppies
Copies Hard Drives
Copies CDs & Floppies
AntiVirus Firewall i
LAN 10/100 & 56Kmod
illuminated Face, Stere

2USB 3PCI,1AGP, Line m!out,
Mic, Midi /Game, 2 Ser, 1 :

W Includes Mouse & Keyboard
X You Won't Find A Better Machi,
[l Optionallwosse $125 3;
e Be omer Se : all for De 1o ©
00 For Questio O ema etcoma(@ao 0
ORDERS O AX 843 650 0-6 0
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With T| Byers

Issac Newton, Calculus, And Op Amps

- | always thought it was interesting that you
could perform differentiation and integration
using an op amp. Could you show how to make both
circuits accurately with a CA5160 or an LM358 op
amp? | would like to interface the circuits to my micro-
processor, then view the 1/O results on the 'scope.
Keith Penner
via Internet

A. During WWII, derivative and integral functions
using analog amplifiers were a critical part of the
war effort. These analog computers were used to pin-
point artillery targets, map bombing raids, and sat at the
very heart of the newly-invented RADAR. Described
independently by Wilhelm Liebniz and Issac Newton in
the |7th century, they were just a mathematical curiosi-
ty and mental exercise — until Newton recognized (in
1665) that the two are actually mirror images of each
other (inverse functions) and could be applied to practi-
cal physics problems.As the physical world expanded
from cannonballs to electrons, so did the applications
for these two mathematical functions.

Here are two simple differentiator and integrator
circuits that can be used to show what happens when a
signal is processed by each.

Cc2

I u

b——0 Vout

1
2=R2CG1

‘um
W el T A
2aR1C1  2wR2C2
== fc % Th € Tunity gain

fh=

Vin

The differentiator works in real time, whereas the
integrator takes a snapshot of an event and has to be
reset by shorting out the capacitor. The resistance val-
ues shown are just ballpark values to bias the op amp
into a linear region, and can be changed to match your
frequency needs — just be careful that you don't set
the gain too low (below unity) or too high (typically
above 100). The equations are shown on the schematics.

Old Radio Breathes New Life
. | have a friend who has a Philco model 50-1721

radio (Sams photofact #98 folder) and he'd like
to replace what he feels is a bad 5AZ4 rectifier tube

with a solid-state rectifier. His question is what size
resistor should be used between the solid-state rectifi-
er and the input capacitor?
Mike Davoli
via Internet

A. This is an interesting question because of the age
of the radio. An input resistor isn't normally
required. But if the radio still sports the original elec-
trolytics, they are used to a gradual voltage build up, and
not a hard hit like what happens with a solid-state recti-
fier. While | can't say this would cause a problem, your
friend is wise to take precautions. Instead of a resistor,
though, | suggest an inrush current limiting (ICL) ther-
mistor, like the KCO14L-ND from Digi-Key (1-800-
344-4539; http:/iwww.digikey.com).When the ther-
mistor is cold, its resistance is 50 ohms, which dampens
the initial charge current. As the thermistor warms up,
its resistance decreases to about 10 ohms (dependent
on the current flow), making it more power efficient
than a fixed resistor. The ICL should be inserted into
the circuit as shown.

Some models of this series use an electromagnet
speaker, so the circuit isn't typical of what other read-
ers may find in their 5U4-equivalent power supplies.
Consequently, I've modified the schematic to show the
more popular configuration (the high-voltage center tap
of the earlier Philco model 50 goes through the speak-
er's electromagnetic to ground).

Mac To PC Printer Cable

Laserwriter || NTX which | rarely use any more.

'd like to connect the printer to my HP Pavilion, but |
understand that the printer has to plug into the serial
port, not the parallel printer port.What kind of con-
necting cable do | need? The printer is 25 pin and the
PC serial port is 9 pin. How do | set up a COM port
for the printer (I'm running Windows 98)!

Ken Schmidt

via internet

q. | have an older Mac connected to an Apple
I'd

- What you need is a null modem cable, which

you can buy for about $5.00. Unfortunately, finding
one with the ends you need is a bit harder than null
modem cables with identical plugs on each end.
Fortunately, it's easy enough to make one using the
drawing below.

9-FIN
2 3 RD
3 2
4 A 9
5 8 RTS @
7 53 GND j 6
(] é DTR
N—4 SR

Some sources (both books and articles) say that
reversing the number 2 and 3 pins makes a null modem.
That's not exactly true, as you can see. Printers, for
example, need a full complement of communication sig-
nals.

DC Motor Speed Controller

.I'm trying to convert a RadioShack "DC motor
speed control kit" to drive a six-volt, 30-amp RC
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car motor. The original circuit uses a 555 timer chip and a TIP122 bipolar tran-
sistor, rated 5 amps at 100 volts. | suspect this can be done using a MOSFET
transistor, but | don't know how to generate the -4 volts needed to turn the
MOSFET fully off. | think that most commercial speed controllers for RC car
and airplane motors use MOSFETS, so there must be a way. As long as you're
looking at the circuit, | was wondering how to increase the frequency of the
switcher! My guess is reduce the value of the 0.47uF cap, but | haven't tried it
yet. Also, how can | extend the duty rate range from 10% to 90% to more like
1% to 99%!

Pete Lawrence

via Internet

This is easily done using an enhancement-mode MOSFET, which is off
1with no gate voltage and turns on as the gate voltage is increased,
instead of depletion-mode FET, which is on until a negative voltage is applied
to the gate to turn the transistor off. The IRF540, available from Digi-Key (I-
800-344-4539; http://www.digikey.com), matches your needs exactly with
28 amps at 100 volts. Moreover, it needs only 10 volts to turn it fully on —

with just .077 ohms at saturation.

+12v
o
1N4148 &
SPEED ADJ i
1M 2 L pe
ik _H 7 Motor
1M4148 555 1N4001

| : % IQ IRF250

|

Like your original circuit, this speed controller uses pulse-width modula-
tion (PYWM) to control the speed of the motor.When the duty cycle is low
(25% or less) very little power is delivered to the motor and it spins slowly.
As the duty cycle increases, do does the speed of the motor until 100% is
reached, at which point the motor receives full voltage.You'll notice that I've
increased the input voltage from 6 to |12 volts. This accomplishes two goals:
First, it guarantees that the MOSFET turns on fully. Second, the extra voltage
provides greater motor torque at lower speeds without damaging the motor
at higher speeds (higher-than-specified voltages are often used in permanent
magnet motors, particularly stepper motors, to improve low-end perfor-
mance). The resistance and capacitance timing values are also changed from
the original to give you a wider duty-cycle range (approximately 3% to 97%).

(Editor's note: Pete built this circuit using three IRF740 MOSFETs, 10 amps at
400 volts, in parallel and reports everything works fine.Tj)

1 Want To Donate My Old PCs, But ...

| have a bunch of old computers and brand new MFM hard disk dri-
ves that | want to get going for the senior citizens here. Is the hard disk
protocol (RLL, MFM, or IDE) part of the motherboard, the add-on board, or
what! Can you add MFM to a 386/486 system, for example! Also, can you mix
and match in one system with the right ISA boards?
Chris Smith
via Interent

Hold on, this may be a bumpy ride. First, RLL and MFM refers to the
type of coding used to put data on the hard disk platter. IDE is an inter-
face type, not an encoding standard, that lets you plug hard disks of any coding
. type into a PC, and is often used to interface with CD-ROM and streaming
tape drives; it's not exclusive to hard disks. Some PCs have an IDE interface
built into the motherboard, others don't. All hard disks need a controller cir-
cuit that tells the read/write head where to be and where the data should be
placed in that region of the platter. With IDE drives, this controller is built into
the hard drive.The only thing the PC sees is the IDE interface. RLL and MFM
hard disks, on the other hand, have their controller off the hard disk on a con-
troller board that plugs into an ISA slot on the motherboard. To use an MFM
drive, you must have both the drive itself and an external controller card.
Same for RLL, which predates MFM and IDE.To reiterate, RLL and MFM drives
require an external controller card. Both require two ribbon cables (a 20-pin
and a 34-pin) from the controller card to the disk drive, and while seemingly
identical, the two aren't interchangeable. IDE requires an interface connector,
either via an (plug-in) adapter card or built into the motherboard. Simply plug
the MFM controller card into an empty ISA slot, bring up the BIOS setup
menu, and enter the drive type.
If your motherboard has a built-in IDE interface, and you want to use an
MFM hard disk, you must disable the primary IDE interface using the CMOS
setup and enter the parameters for the MFM drive. The CMOS setup menu
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SILRX/TXM

SILRX — $26 00 ea.
TXM — $15.50 ea.

The TXM and SILRX modules are a trans-
mitter and receiver pair which can achieve a one-
way radio data link-up to a distance of 200m
over open ground.

Both units are supplied in space-saving sin-
gle-in-line packages and offer SAW controlled,
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- can generally be brought on screen during boot up by pressing a combination

of keys, typically Ctrl, ALT, Enter. Sometimes you can call up the CMOS menu
after the PC has booted, but not always; it depends on the machine. After the
menu is on screen, choose the drive type that most closely matches your
'MFM hard disk. You will need to know the number of cylinders, heads, and
sectors. Here's a handy table that should answer all your CMOS questions for
MFM drives.

so that the boot drive is the master and the second drive is the slave. You'll
need to look up the drive type to see which jumpers to change, because they
vary from one model to another. Most MFM controllers support two MFM
drives, so you won't need an extra controller card.

Modern NiCd Battery Charger

. Please tell me what issue the article "Recharging Dead Nicad
Batteries" was in. | have searched through my past issues and have been
u

Catch The Bus

USB Relay Module

T Control 8 to 16 “form C”, 1 Amp relays

.. USB Opto Module

8 to 32 oplo-isolated Inputs and Outputs

' | USB Digital Module
i Industry standard 50 pin interface
£ USB Temperature Module

Measures temperature over muirrpfe remole sensors
J-Works, Inc
12328 Gladstone St., Unit 4
Sylmar, CA 91342
(818) 361-0787 Voice
(818) 270-2413 Fax

Visit our Web site for free
information on all our products

http://www.j-works.com
E-mail sales @j-works.com

306 4 i 128 305 10 MB nable to locate it.
615 4 17 300 615 20 MB Steve Andrews
615 6 17 300 615 31 MB via Internet
940 8 17 512 940 62 MB
940 6 17 512 940 47 MB - | can't locate an article by that title either. The closest | can come is an
615 A 17 65535 615 20 MB rticle in the Dec. '96 issue which uses technology that's more than four
462 8 17 256 511 31 MB years old. This gives me an opportunity to update you and other readers
733 5 17 65535 733 30 MB about current NiCd technology. While the chemistry of the battery remains
= A 15 17 65535 901 112 MB the same, current densities have increased by two to four fold and the new
10 820 3 17 65535 820 20 MB batteries are a lot more tolerant to overcharging and deep-discharge abuse.
1 855 5 17 65535 855 35 MB This lets you cram more power into the battery in a shorter period of time,
12 855 7 17 65535 855 50 MB which reduces the turn-around time. What used to take overnight to accom-
i3 306 ] 17 128 319 20 MB plish can now be done in an hour.
14 73 7 17 65535 733 43 MB As the batteries got more aggressive, so did the chargers. Instead of a
- A 612 4 17 0 663 20 MB hodgepodge of individual compenents, the charger evolved into a compact IC
977 5 17 300 977 4| MB with functions and features impossible to achieve with former technology.
977 7 17 65535 977 57 MB Accurate temperature sensing, for example, monitors the battery's tempera-
19 1024 7 17 512 1023 60 MB ture rise so that instead of the cell exploding like a cherry bomb, you can
20 733 5 17 300 732 30 MB safely achieve charge rates as high as C4 (four times the rated discharge cur-
. T3y 7 17 300 732 43 MB rent rate). But enough chit-chat about how we got to where we are, you want
Crimy s E RS 17 300 733 30 MB to see nuts and volts. Here's a good example of what you can do with a mod-
23 306 4 17 0 336 10 MB ern IC.
24 925 7 17 0 925 54 MB
25 s 9 17 65535 925 69 MB TR e
26 754 7 17 754 754 44 MB k=
s e 7 65535 754 69 MB e g | 2 1o
T i 256 699 41 MB T i i &
29 @33 10 17 65535 823 68 MB R 10F 31k o y
30 . 98 7 17 918 918 53 MB s =
31 1024 I 17 65535 1024 94 MB = 153 BN DRV
232 o 15 I 65535 1024 128 MB 3 THr
33 1024 5 17 1024 1024 43 MB 1CELL 3 2
e 2o 17 128 612 10 MB 2cES[ —2 @ 4 b S
35 1024 9 17 65535 1024 77 MB 3CELLS) M5 1
e [0 e T 512 1024 68 MB 4CELLS T il
376N 8 17 128 615 41 MB g i B o
38 987 3 17 987 987 25 MB s =
39 987 7 17 987 987 57 MB s 68k
40 820 6 17 820 820 41 MB T 9 BATT. |12
411" 977 5 17 977 977 41 MB W= rme
42 981 5 17 98l 981 4] MB
43 830 7 17 512 830 48 MB 2 | CC  GND TLO
44 830 10 17 65535 830 69 MB ‘k[ 13 6
45 917 15 17 65535 98 114 MB ol
- 46 1224 15 17 65535 1223 152 MB b
If in doubt, enter type 20 — that's the IBM default for MFM (XT) drives. J 05 oloss
Can you mix types? Sure, but then you have to set jumpers on the drive itself =1 2
Factory Direct

l - :
PO | IRECORDER

“BUILT LIKE R BATTLESHIP"

5 « Heavy duty commercial recorder - )
NOT improvised from consumer models|

o Applications information included
* o Dimensions: 11.5x 7.0x 275"

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

Vil(lﬂs qutems Ttermational 100 North Hin Drve #42, Brisbane, CA 94005
Phone (415) 467-1220 ¢ Fax: (415) 467-1221 » Web: vikingsysintl@aol.com
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Built around a Maxim MAX713 Fast-Charge Battery Controller (they
don't call them battery chargers any more), this circuit can fully charge four
"AA" cells in less than an hour. The MAX713, and its companion chip the
MAX712 (for NiMH cells), can operate in either a linear or switching charge
mode. The controller is always in one of two states: fast charge or trickle
charge. In the fast charge mode, a constant current is forced through the bat-
tery. Once full charge is detected, the controller shifts to the trickle charge
mode. The IC monitors three variables to determine when the battery reach-
es full charge: voltage slope, battery temperature, and charge time. For this
design I've selected linear charge operation with voltage slope detection.As a
MiCd reaches full charge, the battery voltage shifts from positive rising to
slightly negative regression (cell voltage begins to decrease).VWhen the
MAX713 detects this negative voltage slope, it switches the controller into
the trickle mode to prevent overcharging.

This circuit can charge up to four series cells at a time. Switch S| selects
the number of cells across the BATT+ (pin 2) and BATT- (pin 12) charging
outputs. The fast-charge current is set to 500 mA by the 0.5-ohm resistor
(R1), which is safe for most C, D,AA, and AA cells. For smaller capacity cells,
reduce the fast-charge current by increasing the value of this resistor using
the formula R1 = 0.25/1, where | is the maximum fast-charge current desired.
(See the question below, "Novel NiCd Charger," for details on relative charge rates.)

Novel NiCd Charger

. For years, | have had great success restoring NiCd cells used in a
9 variety of tools, toys, etc. Up 'til now, I've used a "CHART-CHARGE"
odel 250-R variable mA NiCd charger (housed in a 3 x 6 x 2 plastic case).

Yesterday, it went up in smoke. Do you know where | can get another or simi-
lar unit, or can you provide me with a circuit of a variable-rate, constant-cur-
rent charger! The old one went from 0-250 mA with a calibrated dial on the
front panel; no meter, but the numbers on the dial tracked the output current
quite closely. | wish to continue to rejuvenate, resurrect, restore — or what-
ever you call it — my NiCd batteries. Any circuit you provide I'm sure would
be just fine, as long as | can vary the the output current.

Robert W. Johnson W3RZR

Mount Airy, MD

. lt appears your deceased Chart-Charge unit is just that, long gone.
But | think this circuit is a suitable substitue.

Rl
LM317 48
133V _L {  OUT t
i“% u CURRENT
Tod ADJUST
—
12 s
1= =
R1+R2 l
Radio Shack m +R2

Position: 1 -
2-- AA
3--CD
4..9¥

It's built around an LM317 adjustable voltage regulator configured as a
constant-current source. The output current is calculated using the formula |
= L.2/R.The amount of current needed to refresh a cell depends on the
capacity, or C (in milliamp hours, mAH), of the cell. As a rule, NiCd cells can
handle a charge current of C/10 indefinitely without overcharging or damage
— approximately 65 mA for a AA cell, for example. If you don't mind keeping
an eye on the charger, a more aggressive C/3 charging current can replenish a
cell in just four hours, after which the current must be reduced to C/10 or
the cell removed from the charger. Here's a chart of typical charge currents.

Cell Size ‘'mAH Rating C/3 (mA) RI+RZ C/I0(mA) Rl +R2

AAA 220 73 16.9 22 56

AA 650 217 5.6 65 18

AA (premium) 850 283 43 85 3.7
(& 1800 600 20, IW 180 6.8

C (premium) 2300 767 1.5, IW 230 5]
D 1800 600 20, IW 180 6.8

D (premium) 4500 1500 0.8, 2w 450 2.7
9V 120 40 30 12 100

Cool Web Sites
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http://www.driverguide.com
Let’s face it, finding the right device driver can be a tedious, time
consuming, often impossible task! The Driver Guide was created to
make finding driver updates a whole lot easier.

e.ne.mediaone.net/wd |l v/dsofaq. hcml
gineers and hobbyists alike can

useful information

aabout oscilloscopes at the Oscill

site. The information was prepared by John Seney,a LeCroy Sales

Engineer, but it is not an official LeCroy site.The
approximately 20 years of experi
- It contains a wealth of in

based on Seney's
measurement sales engineet

content is
s a test and
rmation for

anyone using or buying oscilloscopes, including "The Top |0 Scope

Mistakes,”

http:
Books on music projects,

tips on comparing scope models and more.

[lwww.muzique.com/index.html
schematics of vintage guitar

amps, and

links to related sites.

This charger can handle single cells and batteries (multiple cells) up to 12
volts, and the output current can be doubled from 250 mA to 500 mA by
lowering the value of R| to 2.4 ohms. R2 is an audio (log) taper potentiome-
ter (TechAmerica 900-5892 or equiv.). To calibrate the dial, insert an DMM
ammeter in line with a 10-ohm, |0-watt resistor (in place of a battery) and
annotate the dial as you advance the current. However, the price of the pot is
$16.25, so it may be more economical to replace RI and R2 with fixed resis-

VISIT US ON THE WEB AT:

http://www.candhsales.com
and email: candhsales@earthlink.net
G MALES COMPANY

2176 E. Colorado Blvd. * Pasadena, CA 91107

TOLL FREE:

1-800-325-9465

C & H SALES COMPANY HAS BEEN IN BUSINESS FOR OVER FIFTY YEARS.
WE'RE THE BEST SOURCE FOR GREAT BUYS ON ITEMS LIKE THESE - AND MORE!

FREE
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ELECTRONIC COUNTER
HEWLETT.PACKARD,
Model 5328A. Universal
counter. Usable to 100
MHz, 100 ns single shot resolu-
tion. Has frequency, period, period average, ratio, total-
ize, scale functions. Two input channels provide individ-
ual slope, polarity and level settings. Has 9 digit LED
readout. Input power 100-240 VAC 48-66 Hz 100 VA
max. Dimensions: 17" wide x 17-1/4" deep x 3-1/2*

high.
Slock #TE9BOS $250.00

3

SOLA CONSTANT VOLTAGE TRANSFORMER
SOLA ELECTRIC, #93-13-150. Harmonically neutralized
constant voltage transformer. Rated at 500 watts. Input
voltage 95 to 130 VAC B0 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 % 10-1/4" deep. Weight 58 Ibs.
Stock #STRIS00 $225.00

MILLIOHMETER
HEWLETT PACKARD,
Model 4328A.

Designed to measure
very low resistances.
Measurement range

1m ohm to 100 ohms.
Resolution 20 u chms.
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

gt - e————

PRECISION LINEAR WAY BEARING
This assembly consists of a finear ball bearing track rail
and two ball bearing slider elements. 280mm long with
14 countersunk hales 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
Slock #PC9904 $49.50

1 Master Charge

™ Visa 1 American Express

& Discover

Call us first if you have surplus inventories of electronic, optical, or mechanical items for disposal

WE BUY & SELL!
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tors and a rotary switch
(RadioShack 275-1386), as shown in
the schematic. The fixed resistors
are |/4 watt or |/2 watt (above 210
mA) unless noted otherwise.

NiCd Zapper

- I've heard you can bring a

dead NiCd battery back to
life by zapping it with a high voltage.
Is this true, and how is it done? |
have a drawer full of NiCds, resting

“PROGRAMMING AND in peace, that I'd like to bring back
dead.
CUSTOMIZING BASIC | | fom the dea S e
STAMP COMPUTERS” via Internet
by Scott Edwards

- All good things must come
to an end, even the life of a
robust NiCd rechargeable battery.

Build smart electronics projects
with the inexpensive, simple-to-
use, surprisingly powerful BASIC

Stamp. ONLY $34.95 There are two reasons why NiCd
batteries fail. The most common is
As a paid subscriber to the result of a shorted cell. Every
Nuts & Volts, you ‘Nl recewe time a cell is charged, the active
10% off the list prlce material is redeposited on the
(B s e S0 Fr eidng s plates. Itially, rft:ics ocrc:hrs ulniforlmly
: across the surface of the plate. In
and otet tiles urenty avlebe) reality, there will be hills and dales,

where there is a concentration of
material in areas and less in others.When the hills on the negative match up
with the hills on the positive plate, the resistance between them is less than

- adjacent areas, and the current density is greater. This gives rise to even more
bumpiness because this region attracts more active material during recharge.
Actually, the build-up grows like stalagmites needles in a cave and is called
dendrites. In time, these needles force themselves through the insulating sepa-
rator and shorts the two plates together, rendering the cell useless. A cell that
‘appears to self-discharge in a couple of days has dendrite problems, and the
cell will eventually short out. This is part of the natural aging process.

Zapping cells is a quick fix that removes the short and extends the bat-
tery's life. By forcing a large impulse of current through the cell, you can actu-
ally vaporize the dendrite — it's like blowing a fuse. However,it's only a stop-
gap measure. The fact that one dendrite has formed means that others aren't
far behind. Moreover, the vaporized material is now in the paste, which lowers
it's resistance and leads to greater self-discharge.While the short may be
gone, the cell will have less charge retention and go stale sooner. Eventually, all

~ the active material will be used up (the second reason batteries fail) and no
amount of zapping will bring it back. But hey, any life is better than none, so

_ give it a zap!

LH4004 105 2N6239
— P
| 5 i—
110VAC 7 LE % = N
: 4 Radio Shack
N e iz
- ﬂfm@w
.
n —_l- Im
~ LINE OPERATION BATTERY OPERATED

~ This circuit is a high-voltage NiCd battery zapper that uses the charge
~ stored in a capacitor to vaporize the dendrite. The capacitor is charged
 through the 10k resistor to 160 volts. When the charge reaches about 100
- volts, the neon lamp lights, indicating the zapper is ready for service. Pressing
the Zap button turns on the SCR, and dumps the capacitor’s charge into the
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NiCd battery. The zapper can either be line powered using two back-to-back
transformers to provide isolation from the AC line, or battery powered. For
battery operation, a free running 555 oscillator alternately charges and dis-
charges a | uF capacitor in series with the primary winding (8 ohms) of an
audio output transformer, where it's boosted to about | 10 VAC in the sec-
ondary.The 100-ohm pot adjusts the output voltage.

High Power Inverter Problems

- A friend, who uses wind power for his home, gave me his inverter to
fix. I's made by Dytek Laboratories (out of business) and is about 10
years old. It takes 32 volts DC and converts it to | |IOVAC at 2200 kW.The
unit has an 8-by-8-inch control board chock full of ICs, four banks of TO-3
transistors, two massive transformers, and other assorted smaller trasformers
and drive transistors. None of the transistors appear bad and there are no
burned components, but when | apply 32 volts to it, it only draws about one
amp with no AC output. Any ideas as to where to start?
Jim Babcock
Jim.Babcock@Unisys.Com

- This is a wffy because I'm troubleshooting from afar. The fact that it's

drawing power means something is alive inside the inverter, but it's cer-
tainly not the power section. My first guess is that the inverter is disabled via
one of its many protection devices or by user command.Very often inverters
in this power range will shut down if there's no load on the output. Try that
first; put on a light bulb or something and make sure the manual override is
engaged (if it has one). Next, I'd suspect the master oscillator. Even if the
power section is disabled, the 60-Hz oscillator should be running. For that
you'll need an oscilloscope. Beyond that, I'm at a loss without actual hands-on
troubleshooting of the system. I'll include your email address and let's hope a
reader has a schematic or knowledge of this unit.

MAILBAG

Dear T):

In response to your motorcycle spark detector circuit in the May 2000
issue, a small, portable AM radio works for me. Try it.

Andrew Poteete WASQE
via Internet
Dear Mr. Byers:

This is late and you have probably been informed already but ... the RIAA
curve shown in your May '00 column is the encode curve.The decode curve
is, as you probably know, the inverse of it. A phono preamp needs to boost
the lows and attenuate the highs (the reverse of the article statement). You
will note by inspection that that's what your circuits do.

John Schwenk
Willimantic, CT
Response:

Oaps, | did downlead the wrong graphic. Bass is boosted on playback and
attenuated on record. Know why? It has to do with the mass/acceleration of the
recording needle. As the frequency increases, there is less travel on the cutting nee-
dle, hence the smaller the cut in the grove. Bass notes, on the other hand, make a
wide swash and if left on its own, the base would consume more than one track,
which is why base notes are attenuated when recorded. Here's the RIAA playback
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Mewsbytes

LONGEST RANGE CORDLESS PHONE SYSTEM AND
TWO-WAY RADIO IN THE NATION.

ith 70 million cordless phones in the US made by such big names as Lucent,

Panasonic, and Sony you might not expect many new innovations, especially
from a smaller company. Wrong! EnGenius Technologies, an award-winning leading
provider of the longest-range cordless business phone system and two-way radio,
announces the availability of the EnGenius™ SN-900 Ultra. EnGenius was the 2000
Consumer Electronics Show (CES) Workstyle Award winner, which is the ultimate
honor for a new product. The EnGenius SN-900 Ulira accomplishes its longest dis-
tance competitive claim by providing the mast power of any cordless phone, 630
milliwatts, which is much mere than any other 900 MHz cordless phone or 2.4
GHz cordless phone. The SN-900 can be used at the extensive range of 11 floors
in a building, 2,000 acres or 150,000 square feet in-building. The SN-900 is also
the only two-way radio allowing handset-to-handset communication without going
through the base unit or being near the base.

The EnGenius two-way radio is full duplex to allow users to listen and speak at
the same time, something competitors do not offer. The phone system can expand,
as the user's needs change, to a maximum of four telephone lines and 36 handsets
to handle dynamic SOHO environments. The SN-900 model's digital spread spec-
trum frequency happing technology is a military type digital security, which provides
the most complete privacy available today. To ensure complete security and a clear
signal, the SN-900 hops to different frequencies more than 200 times per second.
Quality is also built-in by EnGenius Technologies' ISO 9001 certified factory.

The SN-900 provides many features in addition to the longest range available.
These include call transfer capability, a call manager and smart auto power manage-
ment so the phone only uses the power it needs to provide a good signal. This
smart power-saving feature allows you to get up to four hours of talk time and 36
hours of standby time. Also featured is an SN-900 fast battery charger which fully
recharges the battery in 90 minutes. If the battery runs low while talking to a caller,
the battery can be changed by simply putting the caller on hold and slipping in
another battery without losing the call. The SN-900 comes standard with two
antennas — one low profile for convenience and one longer antenna for maximum
range. Each handset includes a free leather carrying case, belt clip for easy carrving,
and a second battery pack. Other features include Caller ID with call waiting, 30
preset number speed dialing, selectable voice and ringer volume with selectable
ringer sound, low battery alarm and display, illuminated key pad, vibrate or ring
mode, received signal strength indicator, three line LCD display, and selectable key
sounds. The SN-900 is also hearing-aid compatible. The base unit, handset, spare
battery, charger, two antennas, and leather carrying case with belt clip is priced at
$299.00. Additional handsets with spare battery and charger are priced at $159.00.

EnGenius Technologies develops and markets EnGenius™, the industry's
longest-range cordless phone and two-way radio system — currently available
through 600 resellers, distributors, catalogs such as SkyMall, Hello Direct,
Hammacher Schlemmer, and Topix, and superstores such as BrandsMart USA and
Fry's Electronics.

Electro Mavin

Great Buys - Great Products - Great Gadgets
Check Out Our Great WebSite at

http:/mavin.com

For more information visit the
EnGenius Technologies Web site at
www.engeniustech.com or call
1-888-735-7888.
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(Model GMRS-1525 with five-mile
range), FM stations, weather band
access, new colors, and "hot" metallic
finishes. There is something for every-
one, from the mom who wants to stay
in touch with the kids, to the hiking,
skiing, and camping set who need to be
_4 in touch constantly.”

The 500 Series consists of FR-
500-2, FR-530-2, FR-540-2, FR-

respondence, UPS, o

mail, and artwork to: 430
Princeland Court, Corona, CA
92879.
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550WB, and FR-560FM-2. (The -2 denotes twin
pack.) All models are ultra compact and feature
power-save circuitry, fold-down antenna, swivel
belt clip, and two-mile range. The FRS-560FM,
550WB, 540, and 530 offer built-in VOX, a fea-
ture that allows the user to start a transmission
upon talking, hands free, no buttons or switches
to activate. When the person stops talking these
units automatically switch to the "Receive” mode.

All 500 Series radios (other than FR-500-2)
feature "Dual Watch" which allows the user to
transmit and receive on one channel while moni-
toring another channel, and "Roger Beep," a sig-
nal to alert the person that transmission has
stopped so the other person can start to talk.

Ralph Etna, VP Sales of Audiovox Corp's
Consumer Goods Group, says that particular
interest is being given to the FR-560FM-2. "It
could be the new metallic blue finish, or the built-
in FM radio that delivers station reception with
crystal-clear clarity, or both. It was initially
thought that the 560FM would appeal, primarily,
to the youth market because of its looks, perfor-
mance, and the FM feature, but we see sales
going to a much broader age group.”

Etna also reports a good response to the
new GMRS-1525 General Mobile Radio Service
heavy duty radio featuring up to five miles range,
which he calls "our industrial strength model." In
addition to its two-watt power, the GMRS-1525
features contemporary cosmetics and built-in
VOX for hands-free operation. With its excep-
tional transmission range, this radio is perfect for
commercial indoor and outdoor use like construc-
tion and surveying, as well as for enthusiasts such
as hunters, skiers and backpackers.

About Audiovox

Audiovox Corporation is a leading supplier
of autosound, auto security, mobile video, FRS
radios, consumer electronics such as home and
portable stereos and MP3 players, and cellular
telephone products. The company is listed on the
Nasdaq as VOXX and can be reached on their
website at www.audiovox.com

esseReeRORS

TRAVELPILOT® DX-N CAR
NAVIGATION SYSTEM

laupunkt has introduced and begun deliver-

ies of its TravelPilot DX-N high-end stand-
alone vehicle navigation and voice route guidance
system. The Blaupunkt TravelPilot DX-N consists
of a five-inch color LCD video map display, that
can also be used for in-car video, a trunk-mount-
ed navigation computer, and a handheld remote

Continued on page 82

MesessesssrenstnnesRaRRte R RaRRannS

srsssssserrsnssssnnernn

ssessssssrsRstEassRRaTanny

ssssssssssssnnnens

HesAsIEENSSsEENSINNINASRRNsARERIRARREES

senns

sesssnnnsanes

Radio Articles Not Recelving Well
Dear Editor:

Although I've appreciated your recent radio articles, a
couple of them have subtle flaws. Although the flaws are not
fatal, they have made me think about some difficult design
issues. Many of the problems relate to impedance matching,
transmission lines, and the failure to specify the design imped-
ance.

Peter Lehmann's "An Easily Built & Practical SWBB
Receiver" (February 2000) catches me several ways. The
dipole antenna is electrically short and thus mismatched to the
300 ohm transmission line. The input coupling circuit uses
loose coupling to the input tank, and that seems to doom
good power transfer. The input tank selector has lots of stray
capacitance, so the resonant frequencies depend more on
construction practices than component values. The
bandswitch capacitors should not be connected to the FET all
the time, and the main tuning capacitor needs more range.
The regeneration control improves the Q, but it may also
make a regenerative detector (i.e., the design works, but it
may work in unexpected ways).

Joe Carr's Open Channel about VLF radio (August 2000)
is more sophisticated, but it omits or misses subtle details. No
input connection is shown in Figure 2, and as drawn, C2Z and
R2 are not needed. Q1 is poorly biased. IDSS for an MPF-
102 varies all over the map — from 2mA to 20mA.
Consequently, Q1's drain voltage may be anywhere from
about a volt to 10 volts, so Q2's bias current can range from
ImA to 30mA. Well-designed circuits have less variation. The
FET needs either self bias or feedback biasing. The R4-C4
time constant (1 microsecond) is also too short for an LF
receiver.

Figure 3a can be improved and simplified. The antenna
coupling capacitor is too large and will load or detune the first
resonator. C2 should be eliminated; C3 should have a smaller
value (it must only match the antenna coupling capacitance
and correct for the mismatch in the ganged capacitor).
Alignment (one purpose of C2 and C3) can be achieved by
adjusting the variable inductors when C1 is at full mesh, and
then C3 is adjusted at minimum mesh. Good designs mini-
mize the number of
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adjustments. R1
doesn't seem to have @
a purpose unless it

prevents Q1 and Q2

from oscillating (in
which case the value
seems high, but that
might be due to the
Darlington's high
gain). Also notice that
the alignment genera-
tor's impedance
directly affects the Q
of the first resonator
(in a well designed fil-
ter). Using a genera-
tor with a 50-chm
impedance would
reduce the Q by a
factor of 12 if the fil-
ter were designed for
600 ohms. Design
impedances should be

Continued on page 82
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LED ‘GRAPH’

LED ‘GRAPH’ DISPLAYS

One of the most popular types
of multi-LED indicator circuit is the
so called analog-value indicator or
‘graph’ display, which is designed to
drive a chain of linearly-spaced LEDs
in such a way that the length of chain
that is illuminated is proportional to
the analog value of a voltage applied
to the input of the LED-driver cir-
cuit, e.g., so that the circuit acts like
an analog voltmeter.

Practical graph circuits may be

Ray Marston presents a variety
of practical LED dot-graph

and bar-graph analog-value
display circuits.

designed to generate either a
bar-graph or a dot-graph display.
Figure | illustrates the bar-graph prin-
ciple, and shows a line of 10 LEDs
used to represent a linear-scale 0-
10V meter that is indicating (a) 7V
or (b) 4V; the input voltage value is
indicated by the total number of

LEDs that are illuminated.

Figure 2 shows the same meter
operating in the dot-graph mode; the
input voltage value is indicated by
the relative position of a single illu-
minated LED. In reality, the ‘0’ posi-
tion is often indicated on these
scales by a separate LED that is per-
manently active whenever the display
is in use.

A number of special ICs are
available for operating general-pur-
pose LED analog-value display sys-
tems. For many years, the best
known ICs of this type were the
U237 (etc.) family from AEG, the
UAAI70 (etc.) family from Siemens,
and the LM3914 (etc.) family from
National Semiconductors. But the
first two of these families have now
ceased production, and only the
LM3914 family remains. The LM3914
family are popular and versatile ICs
that can each directly drive up to 10
LEDs (but can easily be cascaded to
drive larger numbers of LEDs) and
can drive them in either bar or dot
mode.

IC-driven bar-graph displays

CIRCUITS

by Ray Marston

® ® & 0 @ 0 O O
L | e e I BRI o
6 1 278 4 8§ 9 7 8 1oV Figure 1.
Bar-graph
indication of
(a) 7V and (b) 4V
® ¢ ® ® OO O o O ona 10V
U I e o e B W G 1 10-LED scale.
0 2 A 4 & &7 9 fov
() Ql -0 O ONer 00 O
17T 17T " 7V 17T 17T 1T 7T 1T 711
0t 2 3 45 8 TUB 8w Figure 2.
Dot-graph
( )Indlcatlon of
a) 7V and (b) 4V
(b 00 0@ 0 B O 6000 ona 10V
L L T L e 10-LED scale.
0 1 2 3 4 5 6 7 8 9 10V

make inexpensive and, in some ways,
superior alternatives to analog-indi-
cating moving-coil meters. They are
immune to ‘sticking’ problems, are
fast acting, and are unaffected by
vibration or by physical attitude.
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Their scales can easily be given
any desired shape. In a given display,
individual LED colors can be mixed
to emphasize particular sections of
the display, and ‘over-range’ detectors
can easily be activated from the dri-
ver |Cs and used to sound an alarm
and/or flash the entire display under
the over-range condition.

LED ‘graph’ displays have better
linearity than conventional
moving-coil meters; typical linear
accuracy being 0.5%.The scale’s res-
olution depends on the number of
LEDs used; a 10-LED display gives
adequate resolution for many practi-
cal purposes. A wide variety of
multi-LED LM3914-based graph dis-
play circuits are shown in this article.

LM3914-FAMILY BASICS

The LM39%14 family of
dot/bar-graph driver ICs are manu-
factured by National
Semiconductors. They are moderate-
ly complex but highly versatile
devices, housed in 18-pin DIL pack-
ages and each capable of directly dri-
ving up to 10 LEDs in either the dot
or the bar mode.

The family comprises three
devices, these being the LM3914, the
LM3915, and the LM3916; they all
use the same basic internal circuitry
(see Figure 3), but differ in the style
of scaling of the LED-driving output
circuitry, as shown in Figure 4.

Thus, the LM3914 is a



LED ‘GRAPH' CIRCUITS

linearly-scaled unit, + +
specifically intended for o Typical threshold-point values, for 10V f.5.d. v+@ ‘°3‘WJ LED supply +ve
use in LED voltmeter number | LM3014 Lm’“ LM3g1e I
applications in which v .. L R Ry > | | I“'
the number of illumi- 1 1.00 0.447 | -27 0.708 -23 -20 10 LED10 |
nated LEDs gives a 2 200 |0631| 24 | 223 | <13 | -10 o uoé | xt
direct indication of the 3 300 |osot | -21 | 3182 | -0 | 7 '
value of an input volt- 4 400 | 1258 | -18 | 3881 -8 5 uoé == A
age (or of some para- 5 500 |1778| 15 | s012| 6 | 3 LM3914 > 1 AT
meter that is represent- 8 800 |2512| 12 | 8310 | -4 -1 1mi = At
ed by a proportional 7 700 (3548| @ | 7079 | -3 0 ,,>' TERTA
voltage). The LM3915, 8 800 |so1z| & |7sa3 | 2 | # g8 4L l uog | at
on the other hand, has o | o00 |7o79| 3 @3 | 4 | 42 EE * > I" '
a log-scaled output 10 | 1000 |10000] o |10000| o | +3 ED 25 1.2V mi }— |
designed to span -27dB Suy i > I N I
gn pa - E 15 ' LEDS
to OdB in 10 -3dB Figure 4. Threshold-point values of the Eﬁ | S — "‘°§ | |
steps, and is specifically LM3914/15/16 range of ICs when designed to 8 A> 16 !‘ LED4 |
designed for use in drive 10 LEDs at a full-scale sensitivity of 10V. oV 1k0 P~ | I xR
power-indicating appli- ‘; ”17 l s 1
cations, etc. Finally, the 1k0 é >
LM3916 has a semi-log bl 1L ‘;; | |1a < LEDZ |
scale that spans 23dB, Ro k2 1K@ :D *:
and is specifically L1 [Lena|Lens|LEna| Lens LEDB LED? L6 | L=D0|LED10 - 17 LEDT
designed for use in VYU
meter applications. .
All three devices of Signal 20k Buffer DoV m"" Ogo&mm for
the LM3914 family use LM33914 o, oo YT b selector [119™ Connect 1o pin-3
the same basic internal V_ V¢ Ro IN Ry RefyRelp 9 U i for bar display
circuitry, and Figure 3 T
shows the specific ,—,L, R2 3
internal circuit of the luu‘? k2 Vesal\]
linear-scaled LM3914, =
together with the con- Vin i SR1 Figure 3. Internal circuit of the LM3914, with
nections for making it f1s5.d. =12V (1 b _) rjvmx connections for making a 10-LED 0-1.2V linear meter
act as a simple 10-LED oV ov with dot- or bar-graph display.
0-1.2V meter.
The IC contains 10 Figure 5. 1.2V to 1000V FSD 0.12V reference value of the | and 2 are both on.
voltage comparators, dot-mode voltmeter. first comparator, its output As the input voltage is further
each with its conducts and turns LED| on. increased, progressively more and

non-inverting terminal taken to a
specific tap on a floating precision
multi-stage potential divider and with
all inverting terminals wired in paral-
lel and accessible via input pin 5 and

When the input voltage is zero,
the outputs of all 10 comparators
are disabled and-all LEDs are off.
When the input voltage reaches the

When the input reaches the 0.24V
reference value of the second com-
parator, its output also conducts and
turns on LED2 so, at this stage, LEDs

more comparators and LEDs are
turned on until eventually, when the
input rises to 1.2V, the last compara-
tor and LED 10 turn on, at which

a built-in unity gain buffer amplifier.

The output of each comparator
is externally available, and can sink
up to 30mA; the sink currents are
internally limited, and can be exter-
nally pre-set via a single resistor
(R1).

The IC also contains a floating
1.2V reference source between pins
7 and 8. In Figure 3, the reference is
shown externally connected to the
internal potential divider (pins 4 and
6). Note that pins 8 and 4 are shown
grounded so, in this case, the bottom
of the divider is at zero volts and the
top is at 1.2V.The IC also contains a
logic network that can be externally
set (via pin 9) to give either a dot or
a bar display from the outputs of the
10 comparators. The IC operates as
follows.

Assume that the IC logic is set
for bar-mode operation, and that the
1.2V reference is applied across the
internal |0-stage divider as shown.
Thus, 0.12V is applied to the invert-
ing or reference input of the lower
comparator, 0.24V to the next, 0.36V
to the next, and so on. If a slowly ris-
ing input voltage is now applied to
pin 5 of the IC, the following
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LED ‘GRAPH’ CIRCUITS
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point all LEDs are on. up to 3mA, and thus R LM smei“ (1:_rsv)
A similar kind of action is enables LED currents of rET
ov ov

obrained when the LM3914 logic is up to 30mA to be set via

set for dot mode operation, except
that only one LED is on at any given
time; at zero volts no LEDs are on,

and at |.2V and greater only LED 0
is on,

SOME FINER DETAILS

RI. If, for example, a total
resistance of 1k2 (equal to the paral-
leled values of RI and the 10k of the
ICs internal potential divider) is
placed across pins 7 and 8, the 1.2V
source will pass ImA and each LED
will pass 10mA in the ON mode.

the chain is connected to a 10V
source, the 1C will function as a
0-10V meter if the low end of the
chain is grounded, or as a
restricted-range 5-10V meter if the
low end of the chain is tied to a 5V

tice, the IC can be powered from
DC supplies in the range of three to
25 volts, and the LEDs can use the
same supply as the IC or can be
independently powered; this latter
option can be used to keep the IC

In Figure 3,R1 is shown connect-
ed between pins 7 and 8 (the output
of the 1.2V reference) and deter-
mines the ON currents of the LEDs.
The ON current of each LED is
roughly 10 times the output current
of the 1.2V source, which can supply

Note from the above that the
IC can pass total currents up to
300mA when used in the bar mode
with all 10 LEDs on.The IC has a
maximum power rating of only
660mVV, however, so there is a dan-
ger of exceeding this rating when the
IC is used in the bar mode. In prac-

power dissipation at a minimal level.
The internal |0-stage potential
divider of the IC is floating, with
both ends externally available for
maximum versatility, and can be pow-
ered from either the internal refer-
ence or from an external source or
sources. If, for example, the top of

source.

The only constraint on using the
divider is that its voltage must not be
greater than 2V less than the ICs sup-
ply voltage (which is limited to 25V
maximum). The input (pin 5) to the IC
is fully protected against overload
voltages up to plus or minus 35V.
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LED ‘GRAPH' CIRCUITS

The internal voltage

+5 to 18V

reference of the IC pro-
duces a nominal output
of 1.28V (limits are 1.2V
to 1.34V), but can be

externally programmed
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to produce effective
reference values up to
12V (as shown

later). 9
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Ve

made to give a bar dis-
play by wiring pin 9

c1
17

_L_#vnv

,7],-, R12

1k2

to pin-3

directly to pin 3 (posi-
tive-supply), or — if
only one IC is used —
can be made to give a
dot display by leaving
pin 9 open circuit or by
pulling it at least 200mV
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LED supply. .

below the pin 3 voltage

value.

+12 1o +18V

If two or more ICs
are cascaded to drive
20 or more LEDs in the
dot mode, pin 9 must
(except in the case of
the final IC in the chain)
be wired to pin | of the
following IC, and a 20k

(+3]
Q2 is 2N3904

Notes.
D1, D2 are IN4148
Is 2N39068

resistor must be wired
between pin || and the
LED-powering positive
supply rail.

LM3914
Ro IN Ry RefyRefy 0
T

Finally, note that
the major difference
between the three

C1
10457

R2
1k2

-

Figure 13.

members of the

Modification of

Vl'l oo

LM3914 family of ICs (1.2Vfsd)

lies in the values of
resistance used in the
internal |10-stage poten-
tial divider, In the

the Figure 12
circuit, for
operation from
unregulated
12V to 18V

SR1
§1oou
ov

ov
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Figure 12. Method of obtaining a bar display
with dot-mode operation and minimal current
consumption.

o

supplies.

cations.

LM3914, all resistors in the chain
have equal values, and thus produce a
linear display of 10 equal steps. In the
LM3915, the resistors are logarithmi-
cally weighted, and thus produce a

log display that spans -27dB to 0dB
in 10 -3dB steps. In the LM3916, the
resistors are weighted in semi-log
fashion and produce a display that is
specifically suited to VU-meter appli-

DOT-MODE
VOLTMETERS

Let’s now move on and look at
some practical applications of this
series of devices, paying particular

attention to the linear LM3914 IC. Figures 5 to 9 show various ways
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LED ‘GRAPH' CIRCUITS
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of using the LM3914 IC to make
10-LED dot-mode voltmeters with a
variety of full-scale deflection (FSD)
sensitivities. Note in all these circuits
that pin 9 is left open-circuit to give
dot-mode operation, and that a 10pF
capacitor is wired directly between

pins 2 and 3 to enhance circuit sta-
bility.

Figure 5 shows the connections
for making a variable-range (1.2V to
1000V FSD) voltmeter. The low ends
of the internal reference and divider
are grounded and their top ends are

joined together, so the meter has a
basic full-scale sensitivity of 1.2V, but
variable ranging is provided by the
Rx-R1 potential divider at the input
of the circuit. Thus, when Rx is zero,
FSD is 1.2V, but when Rx is 90k, the
FSD is 12V. Resistor R2 is wired

Use your PC as a scope and datalogger!

Environmental Logging
perature, humidi

osziFOX
handheld ¢

across the internal reference and
sets the ON currents of the LEDs at
about 10mA.

Figure 6 shows how to make a
fixed-range 0-10V meter, using an
external |0V zener (connected to
the top of the internal divider) to
provide a reference voltage. The sup-
ply voltage to this circuit must be at
least two volts greater than the
zener reference voltage.

Figure 7 shows how the internal
reference of the IC can be made to
effectively provide a variable voltage,
enabling the meter FSD value to be
set anywhere in the range 1.2V to
10V, In this case, the ImA current
(determined by R1) of the floating
1.2V internal reference flows to
ground via RV, and the resulting
RV1-voltage raises the reference pins
(pins 7 and 8) above zero.

If, for example, RY| is set to
2k4, pin B will be at 2.4V and pin 7
at 3.6V. RV| thus enables the pin 7
voltage (connected to the top of the
internal divider) to be varied from
1.2V to about 10V, and thus sets the
FSD value of the meter within these
values. Note that the circuit’s supply
voltage must be at least 2V greater
than the desired FSD voltage value.

Figure 8 shows the connections
for making an expanded- scale meter
that, for example, reads voltages in
the range 10 to |5 volts. RV2 sets
the LED current at about 12mA, but
also enables a referénce value in the
range 0-1.2V to be set on the low
(pin 4) end of the internal divider.
Thus, if RV2 is set to apply 0.8Y to
pin 4, the basic meter will read volt-
ages in the range 0.8 to 1.2 volts
only. By fitting potential divider
Rx-RV| to the input of the circuit,
this range can be amplified to (say)
10-15Y, or whatever range is desired.

Finally, Figure 9 shows an
expanded scale dot-mode voltmeter
that is specifically designed to indi-
cate the value of a vehicle's battery
(12V nominal). In this case, R2-RV2
are effectively set to give a basic
range of 2.4 to 3.6 volts, but the
input to the circuit is derived from
the positive supply rail via the
RI-RVI potential divider, and the
indicated volts reading thus corre-
sponds to a pre-set multiple of the
basic range value.As shown in the
diagram, red and green LEDs can be
used in the display, arranged so that
green LEDs illuminate when the volt-

age is in the ‘safe’ range 12 to 14
volts.

To calibrate the above circuit,
first set the supply to |5 volts and
adjust RV so that LED 10 just turns
on. Reduce the supply to 10V and
adjust RV2 so that LED | just turns
- on. Recheck the settings of RV |

] CO and RV2.The calibration is then
aelig.com 716-425-3753 » -3835 (fax) sae Technology Limbted

complete and the unit can be
installed in the vehicle by taking the
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‘0" volt lead to chassis and the ‘+ 12V’
lead to the vehicle’s battery via the
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Figure 16. Vehicle tacho conversion circuit for use
with a 20-LED voltmeter.
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oV /777
ignition switch. the same supply, but to wire a cur-
rent-limiting resistor in series with
BAR-MODE each LED, as shown in Figure |1, so
VOLTMETERS that the IC’s output terminal satu-

The dot-mode circuits of
Figures 5 to 9 can be made to give
bar-mode operation by simply con-
necting pin 9 to pin 3, rather than
to pin | |.When using the bar
mode, however, it must be remem-
bered that the IC's power rating
must not be exceeded by allowing
excessive output-terminal voltages
to be developed when all 10 LEDs
are on. LEDs drop roughly 2V when
they are conducting, so one way
around this problem is to power
the LEDs from their own low-volt-
age (3 to 5V) supply, as shown in
Figure 0.

An alternative solution is to
power the IC and the LEDs from

rates when the LEDs are on.

Figure |2 shows another way of
obtaining a bar display without
excessive power dissipation. Here,
the LEDs are all wired in series, but
with each one connected to an indi-
vidual output of the IC, and the IC
is wired for dot-mode operation.

Thus, when (for example) LED
5 is on, it draws its current via
LEDs | to 4, so all five LEDs are on
and the total LED current equals
that of a single LED, and total
power dissipation is quite low. The
LED supply to this circuit must be
greater than the sum of all LED
volt-drops when all LEDs are on,
but must be within the voltage lim-
its of the IC; a regulated 24V supply

1 12
D LM3916
1 V- ¥+ Rg IN Ry Ref Ref, @
1]
c1 -r__nlvuv ﬂ]ﬂ vy To
+12Vie 10y T3 12 P2 Figure 18.
Ly Signal input -»—— R2 Basic
2R3 k5 bar-mode
2 100k VU-meter
ov ov circuit.
+24V (regulated)
LED1 LED2 LED3 LED4 LEDS LED6 LED7 LED8 LEDS LED10
Figure 19.
This basic
VU-meter
circuit gives
a bar-type
display,
with a
dot-type
current
drain

is thus needed.

Figure |3 shows a very useful
modification which enables the
above circuit to be powered from
unregulated supplies within the 12
to |8 volt range. In this case, the
LEDs are split into two chains, and
the transistors are used to switch
on the lower (LEDs | to 5) chain
when the upper chain is active; the
maximum total LED current equals
twice the current of a single LED.

20-LED VOLTMETERS

Figure 14 shows how two
LM3914 ICs can be inter-connected
to make a 20-LED dot-mode volt-
meter. Here, the input terminals of
the two ICs are wired in parallel,
but IC| is configured so that it
reads 0 to 1.2 volts, and IC2 is con-
figured so that it reads |.2 to 2.4
volts, In the latter case, the low end
of the IC2 potential divider is cou-
pled to the 1.2V reference of IC1,
and the top end of the divider is
taken to the top of the 1.2V refer-
ence of IC2, which is raised 1.2V
above that of ICI.

The 20-LED Figure [4 circuit is
wired for dot-mode operation and,
in this case, pin 2 of IC| is wired to
pin | of IC2, pin 9 of IC2 is open
circuit, and a 22k resistor is wired in
parallel with LED 9 of ICI.

Figure |5 shows the connec-
tions for making a 20-LED bar-mode
voltmeter. The connections are simi-
lar to those of Figure |4, except that

pin 9 is taken to pin 3 on each IC,
and a 470R current-limiting resistor
is wired in series with each LED to
reduce the power dissipation of the
ICs.

To conclude this look at
LM3914 circuits, Figure |6 shows a
simple frequency-to-voltage con-
verter that can be used to convert
either of the Figure |4 or |5 circuits
into 20-LED tachometers
(RPM-meters).

This converter should be inter-
posed between the vehicle’s
contact-breaker points and the
input of the voltmeter circuit. In
Figure 16, the C2 value of 22n is the
optimum value for a full-scale range
of 10,000 RPM on a four-cylinder
four-stroke engine. For substantially
lower full-scale RPM values, the C2
value may have to be increased —
the value may have to be reduced
on vehicles with six or more cylin-
ders.

LM3915/LM3916
CIRCUITS

The LM3915 ‘log’ and LM3916
‘semi-log’ ICs operate in the same
basic way as the LM3914, and can in
fact be directly used in most of the
circuits shown in Figures 5 to [5.In
most practical applications, however,
these particular ICs are used to
indicate the value of an AC input
signal, and the simplest way of
achieving such a display is to con-
nect the AC signal directly or via an
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attenuator to the pin 5 input termi-
nal of the IC, as shown in Figure 17.
The IC responds only to the posi-
tive halves of such input signals, and
the number of illuminated LEDs is
thus proportional to the instanta-

CABLE
WHOLESALERS

NEW
VIEWMASTER
4000

445

MINIMUM 10 LOT

The Figure |7 circuit is that of a
simple LM3915-based audio power
meter that is used to indicate
instantaneous output voltage values
-from an external loudspeaker. Pin 9
is left open-circuit to give dot-mode
operation, and R| has a value of
390R to give an LED current of
about 30mA, thus giving a clear indi-
cation of brief instantaneous voltage
levels. The meter gives audio power
indication over the range 200mW
to |00W.

Figure |18 shows the basic way
of using the LM3916 IC as aVU-
meter with a full-scale sensitivity of
10V DC.The circuit is shown con-
nected for bar-mode operation,
using separate supply voltages for
the LED display and for the actual
IC, and with the component values
shown, gives a current drive of
I0mA to each active LED.

If preferred, the IC can be used
to give dot-mode operation, using a
common |2V to 20V supply for the
LEDs and the IC, by leaving pin 3
open circuit and changing the R1-R2
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neous peak value of the input signal.

values to 390R-2k4, thus giving
30mA of drive to the active LEDs.

Figure |9 shows an alternative
way of using the LM3916 as a VU-
meter with a bar-type display. In this
case, the IC is used in the same way
as the basic Figure |2 low-current-
consumption circuit, with pin 9 left
open circuit so that the IC actually
operates in the dot mode, but with
the LEDs wired in series across the
display-driving pins so that a bar-
type display is obrained, with all
active LED currents flowing through
the currently-active driving pin. With
the component values shown, this
circuit has a full-scale sensitivity of
10V and provides a LED-drive cur-
rent of 16mA.

The basic Figures |7 to 19
LM3915 and LM3916 circuits are
shown being driven directly from
AC signal inputs, and this technique
is adequate in many applications,

In cases where the display is
required to relate specifically to
peak — RMS — or average values
of AC input voltage, this can be
achieved by interposing a suitable
AC-DC converter circuit between
the AC signal and the pin 5 input
terminal of the LM3915 or LM3916
IC. Many suitable circuits are pub-
lished in op-amp application manuals
and circuit reference books and

encyclopedias, etc.

AN OVER-RANGE
ALARM-DRIVER
CIRCUIT

To conclude this article, Figure
20 shows a simple way of fitting an
alarm-driving over-range switch to a
bar-type LM39 |4-series LED-driving
indicator circuit. Here, pnp transis-
tor QI is wired between the LED
positive supply rail and the 0V rail,
with its base connected to the IC’s
pin 10 (which drives LED10) and
with a self-contained alarm unit
wired in series with its collector.
Normally, LED 10, QI, and the alarm
are all off, but if LED 10 turns on, it
pulls QI, on via R2 and thus acti-
vates the alarm unit, which indicates
the ‘over-range’ condition.

In this circuit, the alarm unit
may take the form of a piezo siren
unit that generates an acoustic
alarm sound, or a gated astable
switch unit that repeatedly switches
the LED brightness between high
and low levels under the over-range
condition, or may be a combination
of both of these units. If desired, the
unit can be activated by any one of
the display LEDs, in which case, the
alarm will activate whenever that or
any higher LED is energized. NV
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Elenco Model M-1740
$

99
* Cap 0.1pF
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1o 750°C
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uctance 1uH 1o
20H
* Resistance 0.01(1
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10 Function 1.3GHz Universal Counter
Elenco Model F-1300

* Frequency .05Hz - 1.3GHz 3 Ranges 5229 95

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

* Totalize - Counts to 100,009,990

* RPM - 3 to 2099994 APM

* Duty Cycle

= Max/Min/AVG with Time

* Stop-walch sel .2 sec. 1o 100 hrs.

* Math Functions

* Timer - 2 sac. to 99 days

* Puise Width - 0.1ms 1o 66666.6ms

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

*195.% |
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e

Elenco Handheld
Universal Counter

1MHz - 2.8GHz
Model F-2800

*99

Sensitivity:

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

Features 10 digit display, 18 segment and
RF signal strenath bargraph.

Includes antenna, NiCad battery, and AC
adapter.

C-2800 Case w/ Belt Glip.

$14.95

Elenco Quad Power Supply
Model XP-581

4 Fully Regulated Power Supplies in 1 Unit

4DC Voltages: 3 fixed; +5V @ 34, +12V @ 1A,
1 vartable; 2.5 - 20V @ 2A « Fully Regulated
& Short Prolecied + Voltage & Currenl Meters =
All Metal Case

Elenco Power Supply
Model XP-603

+0-30VDC @ 3A Output

* 3A Fused Current Protection

= Current Limiting Shor Protection
* 0.0250 Output Impedance

This sweep hunciion
generating square, iriangle, and sine wavelorms. and TTL. CMOS pulse over a
Trequency rangs from 0.5Hz fo 3MHz. GF-8025 - Without Counter §139.95

20MHz Sweep / Function Generator
with Frequency Counter Model 4040

with counler is an instrument capable of

* 0.2Hz to 20MHz

* AM & FM Modulation

* Burst Operation

* External Frequency Counter
to 30MHz

= Linear and Log Sweep

21.5MHz Model 4070

10MHz Model 4017

5MHz Model 4011

s1205 9
$325
$255

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

225

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

SG-9000 (analog, wio counter) $124

Elenco 10Hz - 1MHz
Digital Audio Generator

Features buill-in  150MHz  frequency
counter, low distortion and sine/square
waves.

5G-9200 {wio countar) $124

Discounts
" Available
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FOR OUR

FREE

64 PAGE CATALOG!
(800) 445-3201

Elenco SL-5 Series
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obbyists. Available in rm Or ass A LaAs

$29.%
! [ ]
res:
n Grip Handle
ing Iron (optional) with

ginded Tip for Soldering
fic-Sensitive Devices.

afig-Life, Plated Conical Tip.
Steel, Non-Slip Base.

Funnel -
left or right side.

:} for Sponge Pad.
nge Pad.
129,

Ordering Information:

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

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

'35.%
?:(?:L?SI;({;? - Includes 60W UL iron. 336.95

Limited Time Offer: FREE SP-1A Solder Practice Kit w/ Kit Order/
Weller WLC-100 - Variable Power Control 5 - 40 watts $34.95
Elenco Model SL-30
4384_95 * Tip lemperature changeale from 300°F (150°C) |
1o B00°F (4BG°C).
\-\F_;:):s » Temperature is maintained within +10°F of its

i preset temperature.

* The tip is isolated from the AC line by a 24V
transformer.

* Tha tip is grounded to aliminale stalic charges.
SL-10 - Same as SL-30 wio digital display $59.95

Weller Model WTCPT
e lled Output ! g Station

. powered g station

complete w/macro styla, low voliage,

temperature controliad soldering iron.
* PT Series soldering lips come in a variaty of

shapes and sizes In three standard lemperature

ranges: 600°F, 700°F, & 80C°F.
+ 0-24V output - 60 walts.
« Special “closed loop® method of controliing

maximum tip temparature.

S-1325 26MHz Dual Trace  $325  5-1345 40MHz Delayed Sweep $569
$-1330 25MHz Delaysd Swoep $430  S-1360 60MHz Delayed Sweep $725
5-1340 40MHz Dual Trace $475  S-1390 100MHz Delayed Sweep $895

DIGITAL SCOPE SUPER SPECIALS
20MHz/10Ms/s Analog/Digital .
40MH2/20Ms/s Analog/Digital .
60MHz/20Ms/s Analog/Digital..

Guaranteed Lowest Prices

{IPPING

48

ON THE WEB

Model XK-150
Digital / Analog Trainer

$89.05

Model AR-2N6K
2 Meter / & Mater
Amateur Radio Kit

Model AM-780K
Two IC Radio Kit

Model AK-870
Radic Control Car Kit

Supply
+1.25V 10 15VDC @ 254
-1.25V 10 -15VDC @ 254
+5VDC @ 26A
+30VAC center-tapped at
16VAC @ 254

Model MX-901
Elsctronic Crystal Radio

Write In 118 on Reader Service Card.

Cameras have 420 lines (360 color) of resolution, 0.08 Lux, 3.6mm/F2
90° field of view. Power requirement is 12VDC @ 100mA (order SC-1).

MONOCHROME CAMERAS COLOR CAMERAS

$C-12 - 35mm Lens (1.25"x1.25") SC-20 Pin Lens
SC-21 3.6mm Lens

360 Lines 1.25" x 1.257
Infrared Sensitive, Audio Included

*109

6. Add $10 for case
"19.*  Call for complete catalog.

SC-15 - Pin Lens (1.25"x1.257)

69

Add §10 for lens + Add $10 for audio

Accessories:
SC-1 - 12V 100mA adapler
SC-2 - 50' cable w/ connectors

15 DAY MONEY BACK GUARANTEE
2 YEAR FACTORY WARRANTY
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Himrnts., aanncd NTiges=

Putting the Spotlight on BASIC Stamp

Preas jema =,

using the long-obsolete

SPO256-AL2 dllophone
speéch synthesizer. That
one article has gener-

ated more email than

cles combined. Clearly,

side from being hard to find, the
SPO256-AL2 has a very tinny, robotic
3 quality to the speech. This is actually
% kind of cool for robotics, but some

« applications require higher quality
L speech and may even need non-
. speech sounds.

Enter the ISD25xxx series of
chips. These digital recorders are
easy to find and equally easy to use.
They differ from the SPO256-AL2
in that they do not come with
stored sounds or speech; it is up to
you to put those in. Once a mes-
sage has been recorded, it is stored
in non-volatile memory. This means
you won't lose your recording
when power is removed from the
circuit. This is particularly useful in
battery-powered applications.

Polly Want A Stamp?

| got started with the ISD at
the request of my friend, Mike. At
the time, Mike was a fledgling
Stamper that went out and bought
a parrot — a big, beautiful, very
expensive parrot. With the invest-
ment, Mike figured the bird should
learn to talk. Using a BS2 and an
I1SD2560, he built the first version
of his parrot trainer. While work-
able, he felt like the circuit and soft-
ware could use some refinement so
he sent it to me.

During my first run
with this column, |

wrote an article on

— but still available —

all the rest of my arti-

by Jon Williams

Using the ISD25xxx in Push-Button mode is very easy. Here are
the steps:

1. Bring PD high, then low to stop the current cycle and reset the
device.

2. Set PR high to play, low to record.

3. “Blip” the CE\ line (high-low-high) to start the cycle.

4. Bring PD high to stop record cycle and reset the device.

Let's get back to the parrot trainer application. What Mike want-
ed to do is record a message, press a button to test it, and press
another button to play the message back several times after a short
delay. The idea behind the delay is to allow him to leave the room and
let the bird get settled before the training begins. His original circuit
connected the push buttons directly to the ISD and monitored them
with the Stamp. | changed this to allow total software control of the
ISD. This way, the buttons can be software-debounced and we have
more flexibility with the ISD module for future applications.

Figure 2 is the control interface for the Stamp 2. On pins 12, 13,
and |4 is standard push-button input that I've used in several other
projects. For review, the 220-ohm resistors on these pins protect the
Stamp in the event that one of those pins is accidentally configured as
an output and set high (five volts) while the button on that line is
pressed. If we had this condition without the resistors, we'd have a
direct short to ground and would damage the Stamp.

Pin 15 (RecRun) monitors the EOM\ line from the ISD25xcx. In
Push-Button mode, this line goes high while a message is playing or
being recorded. Notice that I've also tied this line to the anode side
of the Record (red) and Play (green) LEDs. By doing this, | know that
the ISD is working. The appropriate LED is selected by making its
output line (6 for record, 7 for play) low.

Pin 8 controls the Train (yellow) LED. In our application, this LED
will blink while in the delay period and be on solid while the training
period (the time when the recorded message is being repeated) is in
progress. Pins 9, 10,and |1 are the control outputs to the ISD. Okay,
let’s jump into the code.

This ISD25xxx is a
moderately sophisticated
component and has sever-
al modes of operation.
QOur application will use
the simplest operational
mode: Mé (also referred
to as Push-Button mode).
In this mode, the device has the ability to record and play-
back a single message.

Figure | is the schematic for the IS25xxx circuit in
Push-Button mode. This circuit was lifted right out of the
ISD documentation. The only modification | made was to
remove the switches and to add 10K pull-ups to the control

Stamp enthusiasts are

interested in speech.

g
+WAA—

inputs (CE\, PD, and P-R\). This portion of the project is, in

fact, a stand-alone module and you could experiment with

the ISD by adding a normally-open push button to CE\ and
SPST switches to the PD and P-R\ inputs.

Note that this circuit is compatible with the I1SD2560,
ISD2575, 1SD2590, and I1SD25120. These parts differ in the
length of the recorded message space (60, 75, 90,and 120
seconds). The increase in storage space is accomplished by
lowering the audio sampling rate. This does give you more
storage, but the price you pay is in sound quality. | stuck
with the ISD2560 because 60 seconds is quite long and the
quality is very good. | personally found the sound quality of
the ISD25120 unacceptable for this project.
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A TALKING PET

+5 Setting PD, CE\,
and PR high initializes
the ISD250c¢. This
10K causes the device to
reset and defaults to
AAA - play mode.All of the
F12 4 O- Record | | EDs are extinguished
P13 —AAN, O Play * by setting their control
- outputs high. Finally, PD
F=—=ANN=—————4—0 Train is brought back low,
220 - bringing the ISD out of
reset and allowing a
P15 : EOM\ new cycle to be initiat-
i ed,
re N‘—VM V=" After initializing
P7 _“./_.m_ the program, make sure
T that there are no stuck
Pe —M— AN —+5 buttons by scanning the
ro 680 P-R\ button inputs until
none are pressed. This
P10 PD section of code calls a
P s subroutine GetBtn to
scan and debounce the

button inputs. I've used
this code before, but | think its operation is worth repeating since button
debouncing is important and this subroutine handles multple inputs.

Let’s start at the end. When we return from GetBtn, the variable called
btns will hold the debounced inputs.We start, then, by enabling specific inputs
by setting those bits in btns. Then we scan the inputs and logically AND the
new inputs with the current value. Since our inputs are active-low, we use the
inversion operator (~) to correct them. Any input that is not active will then
have a value of zero.As you know, zero ANDed to any value is zero. This elim-
inates that particular input for this iteration of GetBtn.The inputs are
scanned five times using a FOR-NEXT loop.With a |0-millisecond PAUSE
in the loop, the subroutine takes just over 50 milliseconds to run. If an input is
active through all five loops of the routine, its bit in btns will remain set (1)
and be returned to the program as a valid input.

TRAINER

1

Back in the main program, we'll
actually spend most of our time at
the label called Scan. At this point,
we get the inputs, use LOOK-
DOWN to convert the buttons to
a value from 0 to 3, then use
BRANCH with this value to jump
to the code that corresponds to
our button input.

Let’s start by recording a mes-
sage. To do this, we press and hold

“PROGRAMMIN
the Record button. This causes the CUSTOMIZING TH%QAHI;IC
There's a 250-millisecond delay here by Scott Edwards
to allow us to be ready to record.
PR is taken low to put the Build smart electronics projects
ISD25s00x into record mode, then with the inexpensive, simple-to-
the record cycle is started by “blip- ﬁmssﬂpmty BASIC
ping” the CE line. Advanced Stamp 3
programmers will probably wonder ONLY $34.95
why | didn’t use PULSOUT to . P
take care of the blip. | tried this Nﬁ;ﬁ%ﬁ:""ﬁm
method and got inconsistent results 10% off tl"ley?lst ricell
(maybe | have a marginal part). P

Anyway, | ended up just brute-forc- (See ad on 50 for “‘!d:zﬂ M! o)
ing it with the Blip subroutine. mmpm

Once the ISD25x¢x is activat-
ed, making Pin 6 low enables the Record LED. Remember that the EOM\ line
on the ISD25xxx goes high during playback and recording. With Pin 6 low and
the EOM\ high, the Record LED will light.

The program then monitors the Record input and stays in a tight loop (at
the label RLoop) until the button is released.VWhen this happens, the record
cycle is halted and making PD high resets the ISD25xc0¢. The program then
jumps back to the initialization section to clean up everything before waiting
for the next input.

Now that we've got a message recorded, we can test it by pressing the
Play button.This causes the program to BRANCH to Play. This code starts

L [ Title Jommmmmmmmm e e
g o TR PARROT.BS2

' Purpose... ISD25xxx Controller

* Author.... Jon Williams

' E-mail.... jonwms@aocl.com

' SBtarted... 03 APR 15999

' Updated... 29 JUL 2000

' omm——e [ Program Description ]----------

' This program, based on an original by Mike Politoski, controls
anISD25xxx

* series ChipCorder(r) IC. This program allows the user to record a
message (length determined by the chip) and play it back several times
to train a parrot or other talking bird.

Note: The ISD25xxx is configured for Mode 6, push-button mode.

' Modes:
' - Record: Press and hold record button
' - Play: Press play button

' - Training: Press start button

LEDr_  CON 6 - ' recording LED

LEDp_  CON 7 ' playback LED

LEDE_ OON 8 ' training LED

PR CON 9 * ISD Play/Record_

FD CON 10 ' ISD Fower Down

CE_ CON 11 * ISD Chip Enable

BtnRec VAR Inl2 ' Record control button

BtnPlay VAR Inl3 ' Play control button

BtnGo VAR Inl4 ' Start control button

RecRun VAR Inl5 ' recording/running out from ISD

i
:
g

buttens port

----- [ CONBESEE et e e S e i e e e R e
On CON 0 ' active low
Off CON 3
Yes CON 1 ' active high
No CON 0
N [ Variables ]-- - e esesemme e ——————
btns VAR Nib ' debounced inputs
state VAR Byte ' button input state
delay VAR Word ' delay before training
x VAR Byte ' loop counter
' VAR Word ' loop counter
plays VAR Word ' plays counter
B [ Initialization J-—-==-=--mm o e e
Init:

HIGH FD ' reset ISD address

HIGH CE_

HIGH FR ' default to Play mode

HIGH LEDr_ ' record LED off

HIGH LEDp_ ' play LED off

HIGH LEDt_ ' train LED off

PAUSE 30 ' allow device to reset

LOW PD * bring out of reset

————— [ ¥ain Coda Jremme—rer=rrrer e e e e pee— e ———
Main:

GOSUB GetBtn

IF btns > %000 THEN Main ' wait for release
Scan:

GOSUB GetBtn

LOOKDOWN btns, [8000, %001, %010, %100],state
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STAMP APPLICATIONS
A TALKING PET TRAINER

with a half-second PAUSE to allow us to release the Play button, The PR line
is set high for playback mode. As with recording, blipping the CE\ line starts
the cycle and making Pin 7 low enables the Play LED.The play LED will remain
lit for the duration of the recorded message.

The buttons are monitored during playback to allow us to stop before
the end of the message.VWe can do this by pressing any button. If we press a
button during playback, the program jumps back to the initialization section
where the cycle is halted and the ISD25xxx is reset.

If no button is pressed, we need to wait until the message is finished
before resetting the device and waiting for our next input.We do this by
monitoring Pin 15 (RecRun).As we stated before, this line is connected to the
EOM\ line of the ISD25xxx and will stay high while the message is playing.
While this is the case, the program continues to loop back to the label called
PLoop.As soon as this input goes low (playback is finished), the test falls
through and the device is reset.

Finally we get to the real purpose behind this project: bird training. The
training cycle is initiated by pressing the Train button.This causes the program
to BRANCH to _Train. Again, we use a short delay to give time for the Train
button to be released. Then we light the Train LED by making Pin 8 low.

What we want to do here is flash the Train LED; one half-second on, one
half-second off. This would be pretty easy to do with PAUSE statements, but
it wouldn't allow us to stop the cycle without “pulling the plug” on our pro-
ject. Instead, we create a half-second (approximate) delay by calling GetBtn
nine times with a loop. The process gives us the time delay we need and
allows us to abort the training cycle if any button is pressed. If no button is
pressed, we turn the Train LED off and wait again using the same technique.
This on-wait-off-wait cycle is repeated 280 times using a FOR-NEXT loop.
This results in a delay of about five minutes.

Once we're past the delay, we turn the Train LED on solid and go into the
actual training cycle. This is where we will repeat our recorded message 100
times. There is a 30-second delay between the plays unless a button is pressed
which would abort the cycle. The code in this section of the program is iden-
tical to the code we've just covered so we don’t have to go into details.

Wa-la, a bird trainer. Mike reported that it worked exceptionally well and
yet, there is plenty of room for upgrades. | found that the ISD25xxx will drive
a speaker pretty loudly. If you want volume control (more or less), you can

run the output into an LM386 Resources:
audio amplifier circuit.You might
also make the delay time and Jon Williams
number of plays variable by 3718 Valley View Lane, #3040
adding a couple of switches or Irving, TX 75062
pots. For those of you interested (972) 659-9090
in Mike’s other bird training pro- jonwms@aol.com
jects, check out his web site at :
www.birdwords.com. Parallax
Now some of you know

that | have a goldﬁs{'n and no mat- 599 Menlo D_rlve, Suite 100
ter how many times | play mes- Roc"“_n' CA 95756
sages for him, he’s not talking. So, (888) 512-1024
what am | going to do with my www.parallaxinc.com
trainer? Well, Halloween (my :
favorite day of the year) is next ISD25 330
gTan;h :nd I've gc»lt pianskr.r.;l Ic':‘ad Documentation

is dude into a plastic skull. My £h
intention is to use an infrared wwiR.com
beam to start the playback, with
a randomized delay before the Quadravox
message starts. The randomized www.quadravox.com

delay will help prevent smart-
alecs from figuring out how the talking skull works. I'm also going to experi-
ment with using the audio output to modulate glowing LEDs in the eye-sock-
ets of the skull. It should be a fun Halloween ...

If you're not inclined to build your own circuit, Parallax has a new ISD
AppMod that gives you serial control over the ISD2560 and up to eight mes-
sages. The part number is #2911 1 and the price is only $89.00.

And for those of you that are inclined to do your own thing and want to
pursue more advanced options of the ISD chips, you might want to take a
look at products offered by Quadravox. They have parts and modules that
give you serial control over the ISD and support multiple messages. | don't
have any personal experience with their products, but I've seen some very
favorable messages posted to the Stamp mail list about them.

Until next time, Happy Stamping. NV

BRANCH state, [Scan, _Rec, _Play, _Train]

CGOTO Scan
_Ree:
PAUSE 250 ' time to get ready
LOW PR ! record mode
GOSUB Blip ' initiate recording
" LOW LEDr_ ' record LED on
GOSUB GetBrn
IF btns = %001 THEN RLoop ' record until release
HIGH PD ' reget device
GOTO Init
_Play:
PAUSE 500 ' time to release play
HIGH PR ' playback mode
GOSUB Elip ' initiate playback
LOW LEDD " play LED on
PLoop:
GOSUB GetBtn

IF btns > %000 THEN Init
IF RecRun = Yes THEN PLoop

abort if any button pressed
check until message done

HIGH PD reset device
GOTO Init
_Train:
PAUSE 500 ' time to release start button

FOR delay = 1 to 280
LOW LEDt_

5 minuce delay
train LED on

FORy =1T0 9 ~1/2 second delay

GOSUB GetBtn ' - check inputs

IF btns > %000° THEN Init ‘.abort if button pressed
NEXT
HIGH LEDt_ ' train LED off

FORy =1T0 9 ' ~1/2 second delay

GOSUB GetBtn ' - check inputs
IF btns > %000 THEN Init ' abort if button pressed
NEXT
NEXT ‘' delay

LOW LEDt_ ' train LED on
FCR plays = 1 TO 100 ' play message 100 times
HIGH PR ' play mode
GOSUB Blip ¢ initiate play
LOW LEDp_ ' play LED on
SLoop:
GOSUB GetBtn

IF btns > %000 THEN Init
IF RecRun = Yes THEN SLoop

abort if any button pressed
wait until finished playing

HIGH PD ! reset the ISD
HIGH LEDp ' ‘play LED off
PAUSE 25

LOW PD ' out of reset

FOR y = 1 TO 500 ' 30 second delay between plays

GOSUB GetBtn ' scan buttons
IF btns > 0 THEN Init ' abort if button pressed
NEXT
NEXT
GOTO Init ' reset and start over

Blip:
LOW CE_
PAUSE 25
HIGH CE_
RETURN

* initiate playback or record

* secan and debounce button inputs
' - inputs must stay low for 50 ms
' - any debounced button retwrns high bit in "btns"

GetBtn:
btns = %0111
FORx=1705
btns = btns & ~bFort
PAUSE 10
NEXT
RETURN

' scan record, play and wait

' check current state
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SUPER POWERFUL, SHA.R.P NJMH BATTERY,
an amazing 3.6v Mmp Hours in a 2.2" Cube!
This is o Brand New, Foclory sealed, ariginal equipment battery
This is THE SHARP batfery not an off brand lower capacity
replacement. These are very hard fo find and sell for over 5100
They provide over twice the power of replacement units, Thisis a
Nickel-Metal, Hydride chemistry for NO MEMIORY EFFECT. Design
this puppy info your next robot. That's no typo 8100mAH or &1
AH! Unbelievable. .. bul frue__frue

SPECIAL........c.. $24ea.

WOW! THERMAL IMAGER from TEXAS INSTRUMENTS,
NIGHTSIGHT 100.
Detects a human sized image of up 1o BOOK,, In
complete darkness, Yes il is fough fo hide from
o hermal imager. (You have seen them in
action on "COPS” This like new unit generates
@ real time, block and while video oulput,
compalible with any slandard monitor or
VCR. Unlike “Night Vision™ systems which
require some avollable light or added
externol illumination, the thermal imager will
operole in TOTAL dorkness Alsa ambien!
lighting such as stree! lights or bright auto
headlomps have no blinding offec!. Thermal
imagers funclion by detecting Ihe dillerence between
the background ambien! temperature and the lemperature
of the objects being observed, Completely self conlained,

BATTERY FRCK,
BATTERE

BTHED

Pe—

5

b |
apply 12VDC ond it works Specifications: Temperalure stobilization vio internal thermo-
electric cooler. FOV 27H x 18V degrees, Power required: 12VDC @2Amps max., Video
oulpul slondard NTSC/Composite, Auto brightness and conlrasl, Seleclable image
polarily, <30 seconds from furn on lo operation, Operaling lemp. range: -40 1o +122F
Walerprool package is only 8°H x 7.4"W x 8°D. Weight: & 5 Ibs. FANTASTIC don't miss out|
Regular Price >$8500, SPECIAL, NIGHTSIGHT 100.. ...§5549,

FABULOUS LINEAR SLIDE from Star Linear Systems,

L ” J compatible IRS232 coble ond software not
—_ bearurg shda w:l'h foad ! H inciudedi system enables hygiene analysis with
screw provides vlfra precision ; g ';:: 'IBU':;': uéen:rh e"sﬂlefg‘ﬂg :'Bl'ld§ i
and high load capab;f,fy eloped by Bioirace's feam ol engineers an

BRAND NEW. Built lor accuracy and sirength. Eoch beaufifully mochined
unit weighs in ol o hefty 3.5 pounds. The fravel is up to 3.4 inches. The dual
Tychoway type P roller ways are six inches long and mounled on Ihe
2.6'H x 0.8H x 10.3°L solid, machined aluminum base. The mossive 3L x

2 25°W % 1.1I"H carrioge block is mounted fa dual, low profile,
corrioges. Size: 0.75"W x 2.8°L x 0.3°H. The carrioge is moti-valed with a
precision 10TPI x 0.3" diam leod screw. Each end of which is boll bearing
mounted ond pre loaded for a completely zero backlash, zero play system
The end plate is pre drilled for o slandard size 23 molor. The leod screw
drive end is reduced 10 0.185" diometer. The overall finish is superb ond
protecied with clear anodizing. Linear occy is 0.0001" per inch off Irovel,
max. Bi directional repeatability is 0,0004" per inch. Verfical and horizontal
siraightness is 0.0004" This is one of the bes! looking ond performi
we have seen in o long lime. Limited gly avoilcble  STAR106...$

HYGIENE ANALYSIS SYSTEM, A VERY UNIQUE DEVICE.
Biotrace, Uni-Lite®XCEL,
* The Mos! Advanced, State Of The A,
© luminometer Available! Unifizing odvanced
= pholon counting lechniques and stole of the ort
| electronics immediate field determination of
conlqmmallon levels. This oward winning, PC-

fricrabiclogists. Uni-Lile®XCEL usad in
conjunction with the Clean-Trace™ ond Aqua-
Trace™ [no! supplied! . is considered the mast
odvanced rapid cleaniiness lesling system in the
world. How Does The Uni-Litle@XCEL Work?
Reogents are based on the measuremen! of
adenosine friphosphate (ATP] - the energy
molecule of oll animal, vegelable, boclenia,
yeast and mould cells. Food residues ore olso
rich in ATP ond provide nutrients for microargonisms fa grow. When ATP is brought inlo
contact with the firefty reagent luciferin/luciferase, o reaction lakes place, which resulls in
the production of light. This light is then measured in o Biolroce luminometer. Biotroce
instruments simply measure this light output. The higher the hygiene risk present the more
light is produced! Simply insert the sample, close the chamber ond measure! Applicotions
Iinclude: Determine the cleanliness of surfoces in food ond beveroge plants, supermarkets,
restaurants efc. Manitor efficiency of biocides Detect conlamination in water samples in the
paper and pulp indusiry, waler reafment indusiry
and other waler applications. Delec! contamination
in filterable beveroges. Corry out research projects.
Systern con be used with all Biolroce reagents such
as the Clean-Troce™ ropid cleonliness lest, the
Aqua-Trace™ rapid water lest, the Bev-Troce™
filierable beverage test and ony of the Multi-Troce™
kits. All gvoilable from Biolrace. Uni-Lite® XCEL's

toller bearing

units
ea.

WORLDS SMA.I'.LES T
wen wee
VIDEO rRANSMITTER ON SALE

Incredibly only 0.9" x 0.8" x 0.37" Tronsmils crystal controlied
hi-res. images with 100mW culpu!' The Iransmitter you've
heen waoifing for, Shawn oclual size. Much smaller than the
9V battery which powers il. Draws only 35mA! Faclory tuned
Receive on coble channel 59. Will work wilh color or B&W
cameras. UHF Bow lie ontenna with balun and 3' F cable for TV Included, Perfect with

\our GM1000A SPECIAL TVX-100..$159 with GM1000A CAMERA..$209 )

NEW, THERMO ELECTRIC MODULES,
TECA type 960-127, Single Stage
Brond New, solid siote thermoelectric modules
Silent, compoci & relioble Thermoelectrics
require na mainlenance & can heat by
reversing the inpul. No load cooling lo - 42¢F

\Size: 118" Lx 1 18Wx0142°H _SPECIAL.....$8ea. or 4

with the hol side ol 77°F. No vibration or noise operales in ony arienlafion,
Specs - MoxAT=66 @ 27°C, Max curreni, 3 Amps, Mox voltage, 15 4V For
bes! efficiency and smaller heat sink, derate voltage and curren! 10 75%

for $29

Moin Features: * Simple operation » Data
Maonogement and Trend Anolysis = Mullilingual =
Lightweight = Windows® connectivity » Easy fo folie
scroll screens. Disploy vio on inteenal, 128 x 64 LCD,
Hard copy via an internal thermal prinler (Uses sid
2.2" wide rolis| Easy menu driven operalion via only
four butions. Power required. external SVDC. System cble
fouse snop in, NICAD poack not supplied Size: 6 25°W x 8 257H x 4.4°D All accessories
avoiloble from Biotrace: Units are slightly used Guaranteed to power up and inltialize only,
We connol worrant their biclogical performance. ITD, QTY. SPECIAL......$229EA.
\ J

lcd screen view

TEKTRONIX 2465, 4 Chan.,,
300MHz, O'Sco,

With on screen rm stafs
One of the mast populor & powerful
scopes avallable of a reasonable cost
Fealures: 500ps/Div sweep, 2mv/Div
vericol sensifivity, IMohm / 50-ohm
input, S00Mhz trigger bandwidih, lour
channels. On-screen wavelorm cursars
provide verl. & hotiz. scole fociors,
irigger level, vol!uge lime, freq., phase, rofio values ond mode indicotion. Complele with 2
probes, and manual. Excellent condilion. 90 day warranty. Very Lid. e $2

ULTRA MINI and WEATHERPROOF, "LIPSTICK"™
Sleek black anodized, alum. housing, O-Ring sealed &
RAINPROOF. Adj. lilting mount. 173" CCD, 380 Lines, 0.3 Lux,
AGC. Auto Shutier. 9-12VDC @100mA, 4mm, 11.8, 78° FOV real
glass lens, NTSC video. <lounce! IR SENSITIVE
23mmdX50mm, 36° cable with BNC video & DC barrel jock.
GM-200K, PINHOLE Model. So liny you con install it directly
info a door. Only a 0.9° diometer hole! Specs os above. 90¢
FOV Pinhole lens. 1/2 once! Size only 23mm d.x35mm long
Think of the places you could put this little jewel

LOOK! SPECIAL PRICE, GM-200KSTD..$69
LOOK! SPECIAL PRICE, GM-200KPH....$69

NEW, “COLOR STEALTH CAM”, MICRO SIZE, with AUDIO!
That's right! COLOR! In the same size packoge foo! Sleek
oluminum housing fits like o glove! Removeable mig.
bracke! & a 1.3M cable with BNC vid , RCA aud., linternal
mic) & DC pwr, jack for, no sweat hook up. Why fool
around with an open P.C. boord? Now you can hove the
"COLOR STEALTH CAM®

*1/3" »350Lines * 0.7 Lux ¢ AGC
= Auto Shutter » Pwr, 6-12V @30mA
- = 270k pixels = 5id. 7 mm, 56° FOV lens
* Focus:10mm fo inf. = NTSC videa
* l<punce! « Size: 3lmm sq, x 28mm d.

GM-40005-5TD w/audic SPFCIAI €R%an

B & W "STEALTH CAM”,
MICRO SIZE, with AUDIO!
The sleek aluminum housing fils like o glove! Removeable
mig. bracket & o 1.3M cable with BNC vid,, RCA aud ,
limternal micl & DC pwr. jock for, no sweat hook up. Why
fool around with an open P.C. board? Now you con have
the "STEALTH CAM"+1/3” CCD =410 Lines=0.3 Luxe
AGCeAUlo Shutlers Pwr. 12V @110mA=250k pixelseSid. Amm,
78° FOV lensePinhole, 90° FOVe Focus:10mm lo inf #NTSC
videos<ounce!sIR SENSITIVE+*Size Sid: 30mm sq. x 29mm d.
PH: 16mm d, Don't confuse with LOW RES., HIGH LUX C-MQS
CAMERAS GM-20005-5STANDARD OR PINHOLE,
SPECIAL...$69ea.

NOW YOU CAN SEE WHAT THE "FISHES ARE DOIN' {down 60 fr.)
UNDERWATER B&W CAMERA
INTERNAL, INFRA-RED H.IUMINATOR.‘
Sleek black onodized, BRASS, housing. O-Ring sealed &
WATERPROOF. Adjustabe mount incl. Specs: 1/3° CCD,
400 Lines res., 0.05 Lux sensitivity. AGC. Auto Shutter
12VDC @225ma, dmm, 78° FOV lens, A real glass lens
NTSC video out. Superior construction. SENSITIVE fo IR
Ulira small Size only: 1.25°diom. X 2" long With 60 fi. cable. Perfect as a remole aresa
inspection camero. Great for generol outdoor use as well GM-300KIR.......$179

NEW! NOW YOU HAVE COLOR (down to 60 ft.) UNDERWATER.

Built-in WHITE LIGHT LED'S, Sleek black onodized, BRASS, housing. O-Ring
seoled & WATERPROOF. Adjustabe mount incl Specs: 144"
CCD, 350 Lines res.. 0.5 Lux sensitivity, AGC, Aulo
Shutier. 12VDC @120mA, dmm, 78° FOV lens, A real
glass lens, NTSC video out Superior construction. Ulira
small Size oaly- 1.25°diom. X 2" long, With 60 B cable
Perlec! as o remole area inspection camera. Now wilh
six super bright, white LED'S! BRAND NEW,
GM-400KW-LED.............521%ea.

(~END FIELD of VIEW GUESSWORK! )
3.5 to 8mm VARI-FOCAL LENS
Brand New, super 1.8 lens
allows you to smoothly odjus!
from 0 57 "FOV @ 3.5mm fo o
MT 44°FOV @ 8Bmm. Now you con
frame your areq of inferest just
the way you want It! Standard CS-Mount with odjustable
focus ond iris SPECIAL.....$79ea. or 2 for $149

SUPER, MINI C-MOUNT CAMERAS,
Super sensitive, GM410 or the general
purpose GM412, The GM-412 specs: B&W, size 1.5sq
X 247,250,000
Pixels, 380 Lines
Resolution, Sensitivity
0.3 Lux, The GMA10
specs: size only 1.5°
SQ x 167, >270,000
Pixels, 410 Lines Res.
Sens. 0.05 LUX . Both

cameras ore /3
CCD with AGC &
Elecironic shufter
12V a@noma
power, NTSC out
IR SENSITIVE, BNC
video out, Both
usesid. DC pwr.
fock. Aluminum
housings with dual threaded lop and bofforn mounting. True
performance nol hype! These cameras will outperform ANY
camero in this magazine. Multi- lens options are available lo
exploi their superior performance. GM412 shown boliom,
GM410 shown lop. Prices are less c-moul lens
GM412......$99, GM410...... 5169
C-MOUNT LENS OPTIONS:
LOW LIGHT: 16mm, 1.6, 15° FOV .........$3%a.
8mm, 1.3, 40° FOV .........54%a.
4mm, 1.4, 78°FOV ........$4%a.
STANDARD: 4mm, 12.0, 80°FOV ........524ea.
mm, fZ.U. 60° FOV $24ea.
8mm, 12.0, 40° FOV .
12mm, §2.0, 28° FOV ..

NEW! Low Cost MICRO CAMERAS,
1/3° CCD, 410 Lines Res., 0.3 Lux ;r]! i)
sens., AGC. Auto Shufter. Pwr. from 9 S

fo 12VDC @100mA, 250k PIXELS, Sid
model, 4mm, 78° FOV lens, Pinhole,
90° FOV. A real gloss lens. Bath focus
from 10mm to infinity. Sid. NTSC video
out. 1/2 ounce! SENSITIVE lo IR. Size
Sid: 1.25%sq. x 1'd. PH Is 0.67d, 1.6M
long wiring hamess with conneclors included WAENING
Don'l confuse these models with LOW RESOLUTION, HIGH
LUX C-MOS CAMERAS.

GM
GM-1000A- CMNT $59%ea.
Micro Lenses for GM1000 series

2.5mm, 150°, FOV, 12.0 .
8.0mm, 40=, FOV ‘2.0...
4.3mm, 78, FOV 1.

6.0mm, 60°, FOV, 2.0
5.0mm, 70". FOV, PH.....1

2200.

\

6V@I2AH SEALED, RECHARGEABLE,
P—— ' PONOSONIC, LCREVIZPI

| Tough to gel af a discoun! Very
i compaoc! Two lop mounled 1/4*
|!nslnn<onm:ums Perfec for
high drain projects

e Sza 59X 3 THX19D

2 for $20, or 10 for 589‘

Write in 119 on Reader Service Card.

[ NEW, GM960 TIME LAPSE VIDEO RECORDER )
finally o brond new, 4 head, T/L recorder with all the
fealures ol o price you con afford. Features: = Up 1o
960 hours on a standard T-120 VHS lope « 12
diflerent modes for record and playbock * Audio
recotding in the 12H ond 24H mode. * 30Day
memory bockup » Easy mode sefting * On- screen
menus * Aulo-Repeal recording mode » Serial or One-shat
recording = Time, Date, speed, and Alorm indicators on screen. These deluxe unifs are front loading ond
ore 14°W x 3.5°H x 12.2°D, 110VAC powered SALE, GM960-VCR ......$45%a.

CO2, 120Watt CW, SEALED GLASS LASER HEADS
Integral Hard Sealed Mirrors, NEW!

S5
- ;_‘!ﬁ"fi‘

High quality waler cooled hends Were originally designed lor medical opplication. All models are similar in
construction. Size of the model 103: 60°L x 3. Z°diom., Model 160: 44°L x 3.2°diam. Model 135: 35°L x 3.2°diom
Power requirement, model 103, 40KV trigger wilth 25KV @ 10 to 30ma operaling current. Model 160 and 135,
30KV Ingger with 15-20KV @ 7 fo 20mA operaling current. These are nol foys. They must conform jo Closs IV
CDRH regulations when assembled into a functioning sysfem. Perlect for engraving, cutling ond drilling mos!
materials. Only Ihree avoilable. Only one 200W sysiem. We don't expect any more

Special 200W dual tube head with metal housing & dual power supply...... $4395.

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

NEW! LCD COLOR, TFT, ACTIVE MATRIX DISPLAY
Offers a super 5.6" VIEWABLE AREA, Pro System with Cusfom Case,
BUILT-IN 12V GEL CELL, all A/V cables and charger. Super Deal.
Pro Systemn with Custom Case, BUILT-IN 12V GEL CELL. all A7V cables & charger. Super Deal. Finally we found o
unil with exceplional quality at an affordable price. Perfect as a porfoble, general purpose color monitor for
standard NTSC color or B&W video systems. Fully compalible with all our
carneras as well as Comcorders, VCR's eic. Perlect 0s o rear view sysiem with
any video camera by virtue of its bulll in, mirror image function. Complelely
enclosed unil has odjustments for color, conlras, brightness & volume, for if's
inlernal stereo speakers! A 1/4 x 20 Tipod sockel & aill down stand for loble
Top viewing, inputs include: oudio (L&R] and video on sid. 1/8" mini jocks.
External 12VDC on sid. barrel connecior. Specifications: 5.6°, TFT active matrix
LCD with 76 8K Pixels, CCFL backlight with 270cd/m Luminance, 500mW audio
output avolloble on sid. 1/8" jock. 12V@600mA powered, 50mV min. o sid line
level oudio inpul. Size: 6,4"W x 5.25"H x 2.2D° Firs! quality. Pro model includes: A luggoge quolity, cusiom
made, padded case. duol removable straps for shoulder and/or holding af waist level for honds free viewing
Built into 1he case is a 12V Gel Cell, rechargeable batiery plus o complete sei of A/V cables: AC

e

1T,

power
|odapter. power switch & charger. GMTFT56-PRO $34dea. GMTFTS6 Display only $299ea. |

ORDERING
D40,COM

i

} ]
VISA, MG, AMEY, DISCOVER,

ORDER: 800-81044070 TECH:LINE 603-668-2499
FAX:/603-644-782

300 BEDFORD ST|
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Just about every
popular electronic
device these days
can be operated with
an IR (infrared)
remote control. TV
sets, high-end radios,
and hifi sets, some
lights, even many
ceiling fans use IR
remote controls.

remote controls, light, ultra-

sound, and radio signals were
used, but they were too subject to
unintended operation from interfer-
ence. Light control — sometimes
just a flashlight aimed at a photo-
cell — had to be aimed at a shield-
ed sensor or extraneous light would
cause false operation. Sound had
to be closely focussed and had
short range, while radio signals
could unknowingly trigger units in
other rooms, and even travel to
nearby homes. All these methods
suffered from false triggering by
random sources.

Modern IR remote control
transmitters produce a coded
stream of pulses at about 38
kiloHertz when a button is pressed.
Since the IR receiver is designed to
reject continuous light or non-
coded light near this frequency,
interference is minimized —
although not completely eliminat-
ed. It is still possible, when various
IR-controlled devices are in the
same room, for IR remote control
signals to bounce off walls and
unintentionally operate equipment
that has identical pulse codes.

The project we present here is
simple, but useful. The “IR Remote
Control Toggle Switch” is a sensi-
tive IR pulse-code receiver that
allows you to use most buttons on
almost any IR remote control as
the transmitter or “emitter.” When a
pulse-coded IR signal is received
(“detected”), the Toggle Switch
relay closes, and when the next
pulse-coded IR signal is received,
the relay opens. This “toggle”

l n the early days of consumer

A wall-plug transformer provides power to the Toggle Switch, and
an AC plug provides power to the controlled external device.
Virtually any regular IR remote control can be used.

IR REMOTE CONTROL
TOGGLE SWITCH

by Fred Blechman

Build an IR Remote
Control Toggle Switch

allows you to turn any electrical
device (up to 200 watts) that is
plugged into the Toggle Switch ON
and OFF from at least 20 feet
away.

Infrared Information

Before going any further,
“infrared” should be defined. The
1931 CIE (Commission
International De L'Eclairage) stan-
dard observer chart in Figure 1
(better known as the photoptic
curve) shows the human eye's

The Toggle Switch circuit board and
an AC socket can be neatly packaged
in a Fuji slide box.
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response to various wavelengths of
light. The wavelengths are mea-
sured in nanometers (10° meters).

The shorter wavelengths,
around 400 nanometers and less,
are the ultraviolet range. At the
other end of the curve, beyond
about 750 nanometers, you'll find
the infrared range, which extends
up to about 20,000 nanometers.
Typical inexpensive infrared emit-
ters and detectors operate in the
850 to 1,000 nanometer range, not
visible to the human eye.

You may also be interested in

the frequency of light. The general
formula is f = C/A, where f is fre-
quency in cycles per second
(Hertz), C is the speed of light in
meters per second, and A is the
wavelength in meters. Since the
speed of light is 300 x 10° meters
per second, if you use C = 300, the
frequency is calculated in
MegaHertz.

Using this f = 300/A formula,
you'll find that red light (with a
wavelength of about 650 nanome-
ters) has a frequency of about 4.6
x 10° MegaHertz, yellow-green light

unted In the end
“the Fuji slide box.

neatly pokes holes
to allow entry of the
9VDC wall-plug
transformer cord and
an AC line cord.




(about 570 nanometers) has a fre-
quency of about 5.3 x 10°
MegaHertz, and blue light (about
475 nanometers) has a frequency
of about 6.3 x 10° MegaHertz.

In doing these calculations, pay
attention to the exponents and val-
ues of the measurements in
nanoseconds and MegaHertz (nano
is 10? and mega is 10° ).

Project Description

" If you would like to remotely
turn on and off almost any electri-
cal device from around 20 feet
away, this will do the trick using
almost any standard IR remote
control transmitter.

When any key on most remote
controls is pressed, the toggle
switch relay will operate, alternately
opening and closing a set of con-
tacts. If the device to be controlled
uses above 200 watts or three
amperes, you can use an external
power relay for the switching.

The power required to operate
the toggle switch can be from 8 to
12 volts DC, with a requirement of
65 milliamperes when the relay is
closed, so a typical 9V radio bat-
tery would not last long. A larger
battery, or a simple wall-plug
transformer in this voltage range
would be the proper choice for
regular use.

Circuit Operation

The schematic of the IR
remote control toggle switch is
shown in Figure 2. The circuit
may be broken up into four parts:
power, detection, toggle, and relay.

Power is regulated by zener
diode Z1 and NPN transistor Q2 in
combination with electrolytic
capacitor C6, resistor R8, and
capacitor C5. The regulated output
at the emitter of Q2 is filtered from
electrical “noise” by C1 and C4,
and delivered to the IR module.

The IR module is an NPN
phototransistor designed to
detect infrared signals; the
incoming infrared light acts like
a signal on the base lead. The
lead directly connected to power
can be considered the collector,
the lead connected to ground
would be the emitter, and the
base is biased by resistor R1.

The IR module “sees” a
string of 38kHz remote control
signals as a train of negative
pulses, which are inverted to
positive pulses by PNP transistor
Q1. The positive pulses on the
collector of Q1 at the top of
resistor R3 charge capacitor C2
via resistor R4 and diode D1,
providing a single clocking
pulse to integrated circuit IC1.
Resistor RS allows C2 to dis-
charge between commands.

Integrated circuit IC1 is a
4013 dual D flip-flop of which
only one section is used. If
DATA pin 5 is grounded, a posi-
tive pulse to CLK pin 3 makes
pin 2 positive. Capacitor C3
charges through resistor R6
making DATA pin 5 positive.
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With the next clocking pulse,

pin 2 goes to ground, C3 dis-
charges, the pin 5 DATA line goes
to ground, and the sequence is
ready to repeat.

When pin 2 of IC1 goes posi-
tive, this voltage passes through
current-limiting resistor R7 and
forces NPN transistor Q3 into con-
duction. This effectively places
the cathode of the LED and the
coil of the relay at ground, so the
relay contacts close and the LED
lights. Resistor R9 limits the cur-
rent through the LED, and diode
D2 prevents damage to Q3 when
the relay coil is de-energized.

So, to summarize, this is what

happens. When a remote control
signal is detected by the IR mod-
ule, IC1 receives a clocking signal
that changes the state of its out-
put pin 2. This, in turn, either
turns on or releases the relay. Any
external device is therefore
switched on or off by the relay
contacts.

Construction

Although this project can be
built from available parts, it is cer-
tainly easier to build — and more
likely to work — if built from the
kit offered in the Parts List. This

kit, made in China for
RadioShack.com (formerly
TechAmerica) includes some of
the harderto-find parts and an
etched, drilled, and silkscreened
printed circuit board. The printed
circuit layout is shown in Figure 3,
and the parts layout using this
board is shown in Figure 4.
Some of the parts shown in
the kit parts list are not exactly
standard. Transistors Q1, @2, and
Q3 can be replaced with common
NPN 2N3904 and PNP 2N3906
transistors. The relay in the kit has
a 200 ohm coil with three amp
contacts, but any relay that oper-

&
®

i

Figure 2 — IR Remote Control Toggle Switch Schematic E c
& 8 - N
[ c1 C4 Q2
: 0.1uF +| 47uF 25C1959
|
2 | I
27k | 1 Z1
| + 5.6V 0.1uF
c3 = R6
IR 47uF _27KQ
Module o
pE. n
v l “F‘{ 3' Reset
5 e ¢ AM - & CLK
- B N 5. Data
ey 27k02 6 | sET NC
% R3 RS 3 F C2 G4 REMARK:
| 100k MO 0.1uF 4013 VCC PIN 14
GND PIN 7
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ates at six volts DC should do.

The big mystery is the IR
module, which appears to be simi-
lar to a QT Optoelectronics logic
detector, Digi-Key Part Number
QSE156QT-ND. Other similar
three-lead photo detectors, such
as the RadioShack.com L14G3
phototransistor (Catalog #90-
6961), should also work.

Assuming you are building
the kit, locate the parts as shown
in Figure 4, and follow the normal
precautions for soldering and part
orientation for the transistors, IR
module, diodes, electrolytic
capacitors, and LED. The integrat-
ed circuit, IC1, should be placed
in a socket, as supplied with the
kit, in case you destroy it during
testing. And be sure IC1 is
plugged into the socket properly,
and facing the right way. The
small instruction manual that
comes with the kit is adequate,
and includes some operating and
troubleshooting hints.

Testing and Using the
Toggle Switch

After carefully checking that

all parts are properly oriented, use
a standard (carbon or alkaline) 9V
battery for testing. Be sure to
observe input polarity or some
parts may be destroyed! (It
happened to usl)

When the battery is first con-

nected, you should hear the click

of the relay closing, and the LED
should light, since the initial cur-
rent surge makes pin 2 of IC1
positive. Now any IR remote sig-
nal should make the LED go out
and the relay release. Each time a
remote button is pushed, the LED
(and relay) should change state.

However, be aware that some
IR remote control buttons are
inactive in certain operational
modes. This is particularly true of
the 3-in-1 or 4-in-1 multi-function
remotes that control many
devices. Most keys will work, but if
one doesn't, try another. We tried
several remotes, and only found a
rare key that did not operate the
IR toggle switch.

Once you've verified proper
operation, plan on using the tog-
gle switch with external power
from a 9 or 12VDC wall plug
transformer. That way, when the
relay is closed

for a long time

990-0201

INS
aff

Figure 3 — Toggle Switch Printed Circuit
Board Layout

and the power
requirement is
about 65 mil-
liamperes, it
won't drain the
battery. You'll be
connecting the
NO (normally
open) relay con-
tacts to act as a

switch for an

external device.

Plug the tog-
gle switch AC
line cord into
117VAC, plug
the DC wall
transformer into
power, and plug

Figure 4 — Printed Circuit Board Parts Layout

the device to be
controlled (with
its power switch

SEMICONDUCTORS
IC1 — 4013 Double D Flip-Flop

D1 — 1N4148 general-purpose small-signal switching diode
D2 — 1N4001 50-volt 1-amp silicon rectifier diode

LED — Light-emitting diode

Z1 — 1N5232B or equivalent 5.6 volt 500mW zener dlode

IR Module — See text

Q1 — 2SA1015 PNP silicon transistor or equivalent (see text)
Q2, @3 — 2SA1959 NPN silicon transistor or equivalent (see text)

RESISTORS

(All resistors are 1/4-watt 5% units.)

R1, R2, R4, R6 — 27,000 ohm
R7, R9 — 4,700 ohm

R3 — 100,000 ohm

R5 — 1 megohm

R8 — 680 ohm

CAPACITORS

C1, C2, C5 — 0.14uF, 50-WVDC, ceramic disc
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ON" light.

ON) into the toggle switch socket,
and you're all ready to go!

Be aware that if the device
you are controlling with the toggle
switch is near another IR remote
controlled device, the toggle
switch — which responds to a
broad range of IR pulse codes —
may be operated by any “invisi-
ble” IR beam bouncing off a wall
or ceiling.

Troubleshooting

What if the LED does not go
on and off, and the relay doesn't
click? First, make sure the IR
remote control is operating! Next
check the toggle switch part ori-
entation and solder joints. Check
the input and regulated voltages;
the voltage at the emitter of Q2
should be around five volts.

Still no joy? Start with the out-
put and go back through the cir-
cuit. To check the LED and relay,
use a clip lead and touch the
cathode of the LED to ground; it
should light and the relay should
click whenever you touch ground.

To check the operation of IC1
and @3, use a clip lead and touch
the collector of Q1 to the positive
side of C4. This should cause IC1
to toggle the relay and LED. Be
aware that IC1 may appear errat-
ic, since your clip lead is not
“debounced” and may generate
several positive clocking voltages
every time it is touched to the col-
lector of Q1.

If these tests fail, you have
narrowed the search. If they pass,
about the only likely suspects
remaining would be the IR module
or Q1. Bear in mind that the most
common causes of failure in kit
or home-built projects are bad sol-
der joints and reversed-oriented
parts.

Packaging

We installed the toggle switch
in a Fuji slide box — a small black
box made of thin easy-to-cut plas-
tic, and usually available at photo
stores. We mounted a 117VAC
socket at one end, with a stan-
dard line cord connected to the
socket through the normally open
contacts of the relay.

With the line cord plugged
into a regular wall socket, every
time the relay closes, AC power is
supplied to anything plugged into
the toggle switch socket. We also
brought in the leads from a 9VDC
wall plug transformer and con-
nected them to the plus and
minus input terminals of the tog-
gle switch.

At the other end of the box,
we made two holes (with a hot sol-
dering iron tip). One was for the
photodetector to look through,
and the other for the LED. The fin-
ished project was labeled using
inverse lettering (white on black
background) made with a comput-
er desktop publishing program.
NV

PARTS LIST FOR THE IR REMOTE
CONTROL TOGGLE SWITCH

C3, C4, C6 — 47-uF, 35-WVDC, electrolytic

ADDITIONAL PARTS AND MATERIALS

Relay — See text

IC socket, wire, solder, printed circuit board or materials, AC socket, and a

Fuji slide box or equivalent.

Note: A TechAmerica kit of all required parts, including the printed circuit

board,

is available as Catalog Number 990-0201 for $12.95 from

Radioshack.com (P.O. Box 1981, Fort Worth, TX 76101-1981), 1-800-843-
7422, or online at www.radioshack.com. There is no minimum order or
small-order surcharge, and Continental USA ground shipping for this item

is only $3.00.
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CANADA - ONTARIO - CARP - Hamfest. Carp
Agricultural Fairgrounds, 3970 Carp Rd. 10am-
1pm. Talk-in: VE2CRA 146.940-. The Ottawa
ARC, Inc., Greg Danylchenko VE3YTZ, 613-236-
9291. E-Mail: fleamarket@oarc.net

Web: http://oarc.net/fleamarket

NM - ALAMOGORDO - Hamfest. Alamogordo
ARC, Larry Moore WASUNO, 505-437-0145,
E-Mail: nSeqoxstitch@netmde.com

PA - UNIONTOWN - Hamfest. Uniontown ARC,
Carl Chuprinko WA3HQIK, 304-594-3779

TX - SULPHUR SPRINGS - Hamfest. Hopkins
County ARC, Steve Heller WAOCPP, 903-945-.
3659. E-Mail: steve@steveheller.com

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

NC - SHELBY - Hamfest. Cleveland County
Fairgrounds, US Hwy. 74. Shelby ARC, John
Ledford W4JL, 704-482-4507.

E-Mail: wdjl@shelby.net

Web: http://www.

et/ndf

AR - MENA - Hamfest. Queen Wilhelmina State
Park, Hwy. 88. Queen Wilhelmina Hamfest Assn.,
Charlotte Lee KC5DOR, 870-642-7656 or 870-
6422234 ext. 107. Email: cbeed48@iwon.com

AR - MOUNTAIN HOME - Hamfest. Twin Lakes
ARC, Miles Waldron N5QMI, 870-492-4466.
E-Mail: mpwaldron@centurylel.net

CA - FONTANA - Inland Empire ARC Amateur
Radio & Electronics Swapmeet. A B Miller High
School. Bill 9509-822-4138 eves

IN - SPENCER - Hamfest. Owen County ARA,
Kathryn Smith K9INU, 812-828-2140

KY - LOUISVILLE - State Convention. Bullitt
County Fairgrounds. Bam-5pm. FCC exams.
Greater Louisville Hamfest Assn., Herbert Rowe
W4WQD, 812-294-4905. E-Mail: wddixl@juno.com
Web: http://www.thepoint.net/-glha/

MI - GRAYLING - Hamfest. Hanson Hills
Recreation Area, 7601 Old Lake Rd. 8am-12pm.
VE Testing. Talk-in: 145.13. ARA of Hansen Hills,
John Schultz NBYSS, 517-345-4966.

E-Mail: jschultz@i2k.net

Web: hitp://www.arahh.org/swapshop htmi

MN - RUSH CITY - Hamfest. East Central MN
ARC, Larry Jilek KAOMEN, 320-358-4205.
E-Mail: lj@ecenet.com

NY - BALLSTON SPA - Hamfest. Saratoga
County Fairgrounds. 7am-3pm. VE Testing. Talk-
in: 146.40/147.00 and 147.84/147.24. Saratoga
County RACES Assn., Inc., Darlene Lake N2XQG,
518-587-2385. E-Mail: lake@capital.net

‘Web: http://www.capital.net/usersflake

WA - GRAHAM - Hamfest. RC of Tacoma, Roger
Terwilliger WATANJ, 253-475-4293.

E-Mail: riwig@worldnet.att.net

Web: hitp://www.w7dk.org

est. Platinum Coast
ARS, Tim Madden KI4TG, 321-724-9339.
E-Mail:

FL - MELBOURNE -

MA - SOUTH DARTMOUTH - Hamfest.
Southeastern MA ARA, Bill Miller K11BR, 508-996-
2969. E-Mail: billmiller@netzero.net

NY - BETHPAGE - HamfesL. Briarcliffe College,
1055 Stewart Ave. B:30am-2pm. VE testing. Talk-
In: W2VL 146.85 repeater (136.5 PL). Long Island
Mobile ARC, Ed Muro KC2AYC, 516-520-9311.
E-Mail: hamfest@limarc.org

Web: http://www.limarc.org

OH - FINDLAY - Hamfest. Hancock County
Fairgrounds. Talk-in: 147.15+, 444,15+, Findlay
ARC, Bill Kelsey MBET, 419-423-4604.

E-Mail: kanga@bright.net Web:
http://www.bright.net/~kanga/wBit/hamfest.html
PA - BUTLER - Hamfest. Butler Farm Show
Grounds. Talk-in: 147.360 +600. Butler County
ARA, Gerald Wetzel, W3DMB, 724-282:6777.
Email: w3dmb@arrl.net

Web: http://www.cfcorp.com/bcara/

F=)

IL - PEORIA - Hamfest. Exposition Gardens. 6am-
4pm. FCC Exams. Talk-in: 147.075+, 53.990
(-1.7), and 146.76(-). Peoria Area ARC, Ron
Morgan KBONW, 309-692-3378 or 309-694-2469.
E-Mail: kb9nw@juno.com

Web: http://www.w9uvi.org

AR - LITTLE ROCK - Hamfest. North Little Rock
Community Center, 2700 North Willow St. Talk-in:

phone number.

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

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

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

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

146.940-, 444.200+ (114.8 PL). CAREN, Scott
Derden K5SCD, 501-258-1881.

E-Mail: k5scd@arri.net

Web: http://carenclub.webjump.com

CA - SANTA ROSA - Hamfest. Lewis Adult
Education Center, Corner of Lewis Rd. and
Lomitas Ave. VE Session. Sonoma County RAs,
Inc., Rick Reiner KEZWB, 707-575-4455.

Web: http://www.cdslnet/scra/

GA - DALLAS - Hamfest. Paulding Meadows
Park. Bam-2pm. Talk-in: 146.895+ 77Hz, 224.700-.
Paulding County ARC, Inc., Bill Houston
wD4LUQ, 7704459191,

E-Mail: Bhouston@worldnet.att.net

Web: http://www.pauldingarc.com/

IL - ROLLING MEADOWS - Convention. Holiday
Inn Holidome, 3405 Algonquin Rd. Northern IL
DX Assn., Bill Smith WIVA, 847-945-1564.
Email: wOva@aol.com

Web: hup://www.qth.com/wSdxcc

Ml - GRAND RAPIDS/CALEDONIA - Hamfest.
9757 Duncan Lk. Ave. Bam-1pm. VE Exams.
Talk-in: 147.260/R, CTCSS 94.8 Hz or 146.52
simplex. Grand Rapids ARA, Lowell ARC, & Ml
ARA, Lee Burgess WBMLB, 616-458-9297. E-Mail:
hamfest@wBdc.org Web: http://www.w8dc.org
NY - HAMBURG - Western NY ARRL Section
Convention. Erie County Fairgrounds, Rt. 62.
B:30am-4:30pm. Harold Smith K2HC, 716-424-
7184 E-Mail: info@buffalohamfest.org

Web: http://www.buffalohamfest.org

NY - WHITE PLAINS - Hudson Division
Convention. Westchester County Center. 8Bam-
2pm. Talk-in: 147.06 PL 114.8. Westchester
Emergency Communications Assn., Thomas
Raffaelli WB2NHC, 914-741-6606.

E-Mail: wb2nhc@weca.org

‘Web: http://www.hudsonconvention.org

PA - BARTONSVILLE - Hamfest. Eastern

Penr ia ARA, Tim C. N3TIM, 570-
839-3083

PA - SCHNECKSVILLE - Hamfest. Schnecksville
Fire Dept. Talk-in: 146.70 (PL151.4)/R, 444,90
(PL151.4)/R. The Delaware Lehigh ARC, Inc., Carl
Seier, 610-261-0403. E-Mail: aa3ix@arri.net Web:
http://www.kutztown.edu/faculty /chuk /dlarc

RI - FORESTDALE (NORTH SMITHFIELD) -
Hamfest. Rhode Island Amateur FM Repeater
Semce. Rick thwealher K1KYI, 401-725-7507.

AK - ANCHORAGE - State Convention. Ben
Boeke Indoor Ice Arena. Sat: 10am-5pm, Sun:
10am-3pm. VEC Exams. Anchorage ARC, John
Bury KL7QZ, 907-349-8754. E-Mail: bury@gci.net
Web: hllp / [k 17aa.akconnect.com

e _
CT - NEWTOWN - Hamfest. Edmond Town Hall,
RL 6. 3am-2pm. Talk-in: 146.67(-) PL 100.
Candlewood ARA, Seab Lyon AAIMY, 914-831-
3124, E-Mail: sslyon@att.net

MA - CAMBRIDGE - Flea at MIT. Albany and
Main Sts. 9am-2pm. Talk-in: 146,52 &
449.725/444.725 WIXM/R PL 114.8 (2A). Nick
Altenbernd KA1MQX, 617-253-3776 (9-5). Web:
http://web.mit.edu/w 1 mx/www/swapfest.html

OH - CINCINNATI - Hamfest. Kolping Center.
8am-4pm. VE exams. Talk-in: 146.88-. Greater
Cincinnati ARA, Jim Weaver KBJE, 513-459-0142.
E-Mail: kBje@arrl.net

PA - YORK - Hamfest. York County Vo-Tech
School. VEC testing. York Hamfest Foundation,
John Shaffer W3SST, 717-764-8193 or 717-764-
4B05. E-Mail: w3sst@yorkhamfest.org

Web- http: rich

COMPUTER SHOWS

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

Blue Star Productions
612-788-1901.
http i/ IWWW. supercomputersale com

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

r Central Shows
847 -1900 & 1-888-296-6066.
E—Mal]. compcent@megslnet .net
ww.computercemmls 5.com

mputer Country Expo
847 62-0811 Web: www.ccxpo.com

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

i ia Mountain Productions
706-838-4827,

E-Mail: gamtnpro@birg.tds.net
georgiamountain.com

Gibraltar Trade Center, Inc.
734-287-2000. Taylor, MI.
E-Mail: taylor@gibraltartrade.
www.gibraltartrade.com

com

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

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

MarketPro, Inc., 201-825-2220,
http://www.marketpro.com

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

Narisaam Computer Show
770-663-0983.

E-Mail: narisaam@aol.com

Web: http://www.shownsale.com

Northern Computer Shows
978-744-8440.

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

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

AK - FAIRBANKS - Hamfest. Arctic ARC, Jim
Movius KL7JM, 907-452-6347. E-Mail:
ajmovius@gci.net Web: hitp://www.mosquiton
et.com/~fbrown/O0hamfest.htm

AR - BENTONVILLE - Hamfest. Shirley Harris
KC5RDU, 622 Hickman Dr., Pea Ridge, AR 72751
ME - LINCOLN - Hamfest. Ella Burr School. VE
Testing. Bagley ARC, Max Soucia N1KGS, 207-
564-8943. E-Mail: nlkgs@arrl.net

NY - MARGARETVILLE - Hamfest. Behind the
AGP. VE Exams. Talk-in: 146.520 simplex,
146.985-, 449.125-, Margaretville ARC, Lester
Bourke KB2DCE, 914-586-3186 or 914-586-2324.
E-Mail: bourke@catskill.net

Web: http://www.chtskill.net/marc

TX - WEBSTER - Hamfest. Webster Civic Center.
Bam-3pm. Talk-n: 442,750+, 146.64-. Clear Lake
ARC, Kyle Swarts KD5HQD, 713-666-5854.
E-Mail; kd5hqd@mindspring.com

Web: http://www.clarc.org/swapfest.htm

WA - WALLA WALLA - Hamfest. Walla Walla
ARC, Mary Hayter KC7TPNE, 509-522-5227.
E-Mail: kk7sr@arr.net

EPTEMBER 2324
IL - GRAYSLAKE - Hamfest. Lake County
Fairgrounds, Rts. 45 & 120, Sat: Bam-4pm, Sun:
Bam-3pm. VEC Testing. Talk-in: 146.16/76 MHz
(107.2 Hz PL). Chicago FM Club, Mike Brost
WAOFTS, 708-457-0966, E-Mail: mbrost@cin.net
Web: http://www.chicagofmclub.org

VA - VIRGINIA BEACH - Roanoke Division
Convention, Virginia Beach Pavilion. Sat: 9am-
5pm, Sun: 9am-4pm. Talk-in: 146.970. Tidewater
Radio Conventions, Art Thiemens AA4AT, 757-
484-2857. E-Mail: aadat@arrl.net

‘Web: http://www.vahamfest.com

CA - VENTURA - Hamfest. Arroyo Verde Park
(Redwood Glen Area). 9am-4pm. Talk-in: 146.880

Nuts & Volts Magazine/Serremser 2000

PL 127.3. Ventura County ARC, Poinsettia ARC, &
SMRA 6 Meter Group, George Kreider KN6LA,
805-388-2488, E-Mail: kn6la@vcnet.com

Web: http://www jetlink.net/~ko6oy/barbq.html
FL - NEW PORT RICHEY - Hamfest. New Port
Richey Recreational Center, 6630 Van Buren Rd.
9am-3pm. Suncoast ARC, Ron Wright N9EE, 727-
3766575. E-Mail: n9ee@akos.net

MD - BOWIE - Hamfest. Prince George's Stadium.
VEC testing. Talk-in: 147.105, 146.529. FAR, Dan
Blasberg KABYPY, 301-345-7381,

E-Mail: Blasberg@Bellatlantic.net

Web: http:/ /www.amateurradio-far.org

NY - YONKERS - Flea Market. Lincoln High
School, Kneeland Ave. 9am-3pm. VE Exams.
Talk-in: 440.425 PL 156.7, 223.760 PL 67.0,
146.910, 443.350 PL 156,7. Metro 70cm Network,
Otto Supliski WB25LQ, 914-969-1053.

E-Mail: wb2slq@juno.com

Web: http://www.metro70cmnetwork.com

OH - CLEVELAND - Hamfest. 8am-2pm. VE
exams. Talk-in: 146.73/R PL 110.9. Hamfest Assn.
of Cleveland, Ron Nichals N8LZA, 1-800-CLE-
FEST or 216-999-7388.

E-Mail: info@hac.org Web: hitp://www.hac.org

CANADA - ONTARIO - OAKVILLE - RadioFest
2000. Monte Carlo Inn, 374 S. Service Rd. Ontario
DX Assn., Brian Smith. E-Mail: odxa@com
puserve.com Web: http://www.odxa.on.ca

PA - TREVOSE - Convention. The Holiday Inn
Select, 4700 Street Rd. Mt. Airy VHF Radio Club,
John Sortor KB3XG, 610-584-2489,

E-Mail: johnkb3xg®@aol.com

WEb hr.l _n'fwww i nel:.fpax:kmu

FL- DA\'TGM BEACH HamfesL Daylona
Beach ARA, Gerry Skinner K4LVZ, 904-673-0197.

Web: hitp://dbara.org
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NY - HORSEHEADS - Hamfest. Chemung
County Fairgrounds. 6am-3pm. FCC exams. Talk-
in: 146.70- 444.20. ARAST, Dave Lewis, 607-589-
7636. E-Mail; info@arast.org, hamfest@arast.org,
or winterfest@arast.org

SD - SIOUX FALLS - Hamfest, Old National
Guard Armory, Sioux Empire Fairgrounds. VE
Testing. Talk-in: 146.895. Sioux Empire ARC, Will
Gravning KEOZ, 605-647-2606. E-Mail:
gravning@iw.net Web: http://w: net/wlzwy

OCTOBER 2000

R
i
IA - WEST LIBERTY - Hamfest. Muscatine

County Fairgrounds. VE Exams. Talk-in:
146.31/91, 146.25/85, 146.52 local. Muscatine
ARC & IA City ARC, Steve Fowler KASAQR, 309-
537-3678. E-Mail: sfowler@winco.net

‘Web: http://www.gsl.net/kcOags/hamfest.html
IL - DECATUR - Hamfest. Cenois ARC, Spencer
Carter NILVW, 217-692-2460, E-Mail:
n9lvw@msn.com Web: http://members.trip
od.com/btdad/hamfest_y2k.html

IN - BEDFORD - Hamfest. Lawrence County 4-H
Fairgrounds. Hoosier Hills Ham Club, John
Scheiwe KBILTI, 812-279-0050.

E-Mail: chairman@hoosierhillshamfest.org

Web: http://www.hoosierhillshamfest.org

PA - WRIGHTSTOWN - Hamfest. Middletown

Grange Fairgrounds, Penns Park Rd. Pack Rats,
Joe Keer KU3T, E-Mail: ku3t@amsat.org Web:
http://www.ij.net/packrats

WA - CHEHALIS - Hamfest. The Southwest
Washington Fairgrounds. Talk-in: 147.06+ PL
110.9, 146.46 simplex, Chehalis Valley ARS,
James Kruger KK7AB, 360-748-1930

E-Mail: teaser@localaccess.com

Web: http J /www2localaccess com,’teaaer,fcvum,'

(OCTOBER i

NH - ROCHESTER - Hamfest. Fairgrounds. Hoss
Traders, Joe Demaso K1RQG, 207-469-3492.
E-Mail: k1rqg@aol.com

Web: http:/ fwww. qsl net/kl 1 rqg

PIC Real-time ‘Emulator
and Programmer for

Full-feature real-time RICE17A
Emulator System, from $595

e 64K program memory, 32K trace

e 12-clip extemal probe - break input,
break output, trigger output, 8 logic
traces and ground

e Source level debugging

e Unlimited software breakpoints and
frigger points

= New PB-87x probe provides on-the-fly

data break with 2-level trigger and pass

count, stopwatch and databus capture

Supports PIC12/16/17

Low voltage emulation

Self-diagnostic test board

Optional PIC Time Stamp for $59

www.adv-transdata.com

Serremser 2000/Nuts & Volts Magazine
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PB-87X probe for
RICE17A now shipping

supports 16F87x, 16C66:

Featuring on-the fly data capture break with 2-level trigger .
and pass count support, stop watch function and real-time
data bus capture - complete system for $775

Introducmg P l C ' C D Debugger

+ Programmer
+ Demo Board = $159

For PIC16F87X and emulates most PIC16CEX/7X
In-circuit run-time debugging

Real-time code execution

High speed parallel port interface

Built-in device programmer

2.5V 1o 6.0V operating range

One level real-time breakpoint

Two extemnal break inputs

Conditional animation break

Run, step, run to Cursor, etc.

Operating frequencies from 32khz to 20mhz

Runs under PICICD IDE (Win 95/98/2000NT) or
MPLAB™ (Win 95/98)

Source level and symbolic debugging

« Software animation trace captures 3 user-defined
variables in addition to opcode, W, STATUS, FSR
registers and corresponding instructions

Comes with ICD Debug module, demo board, 40-pin
and 28-pin emulator headers, cable, power adapter,
IDE software and printed user s guide

e & & & & & & & & ® & @

Single Socket PIC Programmers and
Adapters

o PGM16N supports all PIC12/14/16 e New flash based firmware makes

¢ PGM17 supports all PIC17 new device support a snap

o One 40-pin ZIF socket for all DIP parts s Production quality 8-gang

« Optional surface mount sockels for all package types programmer for PIC, SX, ST6
which are compatible with all PIC programmers and more

« Emulation headers in SOIC, PLCC and QFP packages e Approved by IC manufacturers

e Win 95/98/NT hosting software e Stand-alone chip duplication

o DOS software for PGM17

Advanced TransdAtA

14330 Midway, #128, Dallas, Texas
Tel 972.980.2667 Fax 972.980.2937
Email: alc1 @ix.netcom.com

Visit the Ultimate Source for PIC Tools at

Stand Alone Gang
Programmer from $900

e LCD and LEDs display program
functions and results

e Codes reside securely in
EEPROM of control module

e Custom all programming voltages
in 0.1v increments

Write in 59 on Reader Service Card.

v i
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AZ - SCOTTSDALE - Southwestern Div.
Convention. Ramada Inn Valley Ho, 6850 Main St.
Scottsdale ARC, Walt Schuknecht N7IZM, 480-
947-0338. E-Mail: n7izm@arrl.net Web:
http://www.w7asc.org/swde2000

OK - BROKEN ARROW - Hamfest. Broken Arrow
ARC, Joe Hom KC5VPO, 918-451-0028.

Web: http://www.qsl. net,lwﬁbbs,’hamfesl

Rk = Gl
FL - ORLANDO - Ha.mfest. Bahia Temple, 2300
Prembrook Dr. Talk-in: 147.390. Ed KY4E, 407-
660-0936. E-Mail: kyde@excite.com

MO - WARRENSBURG - Hamfest. Warrensburg
Area ARC, Denise Haye NOPVS, 816-697-3426.
E-Mail: weOg@microlink.net

Webs: http://www.call.to/waarci

NJ - TEANECK - Hamfest. Fairleigh Dickinson
University. 8am-2pm. FCC Exams. Talk-in:
146.19/79 and 146.52 simplex. Bergen ARA, Jim
Joyce K2ZO, 201-664-6725.

E-Mail: jjjoyce@cybernex.net

Web: http://www.bara.org

PA - LANCASTER COUNTY - Hamfest. West
Eard Community Park, RL 772. Bam-2pm. Talk-in:
147.015 PL 118.8. Red Rose Repeater Assn., Pat
Bouder KA3FGH, 717-626-7539.

E-Mail: rbouder- pal@redrose nei

CT - WALLINGFORD - State Convenhon
Mountainside Special Event Facility. 9am-3pm.
Talk-in: 147.36/96. Nutmeg Hamfest Alliance,
Gordon Barker K1BIY, B60-342-3258. E-Mail:
k1biy@juno.com

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

MD - WEST FRIENDSHIP - Hamfest. Columbia
ARA, Randy Krenz N3HFK, 410-796-2587.

E-Mail: n3hfk@arri.net

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

MI - DIMONDALE - Hamfest. The Summit, 9410
Davis Hwy. Bam-2pm. VE testing. Talk-n: 145.390
(-600) and 146.520. Central Ml ARC & Lansing
Civil Defense Repeater Assn., J. Ervin Bates
WB8ERYV, 517-676-2710. E-Mail: wBerv@arrl.net
Web: http://www.qsl.net/CMARC/hamfair.html
OH - MEDINA - Hamfest. National Guard Armory,
920 Lafayette Rd. Bam-2pm. Medina Two Meter
Group, Michael Rubaszewski NBTZY, 330-273-
1519. E-Mail: n8lzy@webcombo.net

Web: http:, .v‘,fwww qsl nel,ImZm

FL - WALDO - Hamlesl Dm:}nnd Music Park.
Talk-in: 145.150-. Bradford Area ARC, John
Bradley KU4AY, 904-782-1185.

E-Mail: jbradley@techcomm.net Web:
angelﬁre cum/ﬁfarcbaﬂndex html

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

FL - TAMPA - Hamfest. Egypt Temple Complex,
4050 Dana Shores Dr. 8am-5pm. Talk-in:
146.940. Egypt Shrine Temple AR, Jay Strom
K9BSL, 727-822-9107. E-Mail: k9bsl@juno.com
GA - AUGUSTA - Hamfest. Westside High
School. 9am-3pm. Talk-in: 145.490. ARC of
Augusta, Henry KN4AV, 706-793-1625. Email:
kndav@bellsouth.net or wddv@arrl.net

MT - BOZEMAN - Hamfest. Gallatin Ham RC,
Don Wilson KC7TEWZ, 406-586-6659.

E-Mail: nandon@mcn.net

ND - GRAND FORKS - Hamfest. Forks ARC,
Steve DuFault KBOQQE, 218-281-7875.

E-Mail: kbOgqe@rrv.net

NJ - LEONARDO - Hamfest. Croydon Hall. VE
testing. Talk-in: 145.485 -6, 151.4. Garden State
ARA, Mario Sellitti N2PVP, 732-787-7184.
E-Mail: gsara@arri.net

Web: http://www.monmouth.com/~gsara

TX - DENTON - North Texas Section Convention.
Denton Civic Center, 321 E. McKinney St. 7am-
3pm. Talk-in: 146.92 (PL 110.9). Denton County
ARA, William Spradiing WASI, 817-441-1170.
E-Mail: waSi@aol.com

Web: http://www.dmathis@|sic.net

VA - STAFFORD - Hamfest. Mt, Ararat Baptist
Church parking lot. Bam-3pm. Talk-in: 145.27.
Stafford ARA, Richard Diddams KF6UTH, 540-
657-8322. E-Mail: rididdams@earthlink.net

Web: http://www.ndnw.org

WA - BREMERTON - Hamfest. County
Fairgrounds, President’s Hall, NW camner of
Fairgrounds Rd. at Nels Nelson Rd. 9am-2pm.
Talk-in: 146.620- 103.5, 146.520 simplex. North
Kitsap ARC, Susan Johnson AB7TMD, 360-697-
9379, E-Mail: nkarc@yahm com

MA CAMBR]D&E F'Iea at MIT Albany and
Main Sts. 9am-2pm. Talk-in: 14652 &
449.725/444.725 W1XM/R PL 114.8 (2A). Nick
Altenbernd KAIMQX, 617-253-3776 (9-5). Web:
http://web.mit.edu/w 1 mx/www/swapfest.html

MI - KALAMAZOO - Hamfest. Kalamazoo
County Fairgrounds. VE Testing. Talk-in: 147.040.
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Kalamazoo ARC & Southwest Michigan AR Team,
Charlie Burgstahler K8BLO.

E-Mail: charlieb@net-link.net

Web: http://www.gsl.net/kBblo/hamfest.htm

NY - QUEENS - Hamfest. NY Hall of Science
parking lot, Flushing Meadow Corona Park, 47-01
111th St. VE exams. Talk-in: 444,200 repeat, PL
136.5, 146.52 simplex. The Hall of Science ARC,
Stephen Greenbaum WB2KDG, 718-898-5599,
eves only. E-Mail: WB2KDG@Bigfoot.com or Andy
Borrok N2TZX, 718-291-2561. E-Mail:
N2TZX@webspan.net

OH - ASHLAND - Hamfest. Ashland Area ARC,
David Fike NBUCA, 419-289-1082.

E-Mail: aaarc@neo.rm.com

OH - LIMA - Hamfest. Northwest Ohio ARC, Greg
Schwark NBWBD, 419-647-6321 or 419-647-5127.
E-Mail: gas1950@acl.com

CA - CONCORD - Pacific Division Convention.
Sheraton Concord (Airport) Hotel. Mt. Diablo
ARC, Terry Mazkin KEGWRE, 925-820-5848.
Web: http://www.pacificon.org

CT - WATERFORD - Auction. Senior Citizens
Center, Waterford Municipal Complex, Rt. 85.
Talk-in: 146.97. Tri-City ARC, Austin J. Wolfe
AAI1SY, 860-443-2459.

E-Mail: aalsv@downcity.net

IL - GODFREY - Hamfest. Lewis & Clark RC,
Larry Roberis WOMXC, 314-233-3499,

E-Mall: hrob@home.com

LA - LAKE CHARLES - Hamfest. Lake Charles
SW LA ARC, Joe Czejkowski WESV, 337-855-
9202, E-Mail: joeczejk@juno.com

NH - NASHUA - Hamfest. Res Ctr Church. NE
Antique RC 617-923-2665

‘OR - RICKREALL - Convention. Polk County
Fairgrounds. 9am-3:30pm. Telk-in: 146.86. Mid-
Valley ARES, Bud Smith WA7FJF 503-838-0266.
E-Mail: to wa7fjf@arrl.net Web:
http://www.teleport.com/-n7ifj/swaptobe.htm
TN - GRAY - Hamfest. Appalachian Fairgrounds,
off -181. Kingsport, Bristol, and Johnson City
Radio Clubs, Wendell Messimer K4ZHK, POB
3682 CRS, Johnson Cily. TN 37602

MD - WBSTMEHS‘IER Hamfest. Currull County
Agricultural Center. Talk-in: 145.410(-). The
Carroll County ARC, Inc., E-Mail: w3jjh@arrl.net
Web: hittp://www.gis.net/~k3pzn

MI - WARREN - Hamfest. ltalian American
Cultural Center, 28111 Imperial Dr. 8am-1pm. VE
Testing. Talk-in: 147.180+/ PL 100 Hz. Utica
Shelby Emergency Communications Assn., Dave
Cunningham KCBIAQ, 810-263-0227,

E-Mail: keBiaq@att.net Web:
http://members.home.net/dougk /useca.htm

NY - FARMINGDALE - Hamfest. Radio Central
ARC, Neil Heft KC2KY, 631-737-0019.

E-Mail: nheft@attglobal.net

Web: http://www.rcarc.org/expo.htm

PA - SELLERSVILLE - Hamfest. Sellersville Fire
House, Rt. 152. VE Session. Talk-in: 145.31, RF
Hill ARC, Linda Erdman KA3TJZ, 215-679-5764.
Web: hitp: j,v‘www rﬂaJIl ampr.org
Bl Eien
OK - KINGSTON - Hamle:;L Lake Texuma Lodge,
Hwy. 70. Texoma Hamarama Assn., Herb Sleeper
WB5PHM, 940-855-5820.

E-Mail: retmarine@cst.net

© | OCTOBER23
CAN.ADA QUEBEC - MONTREAL - Hamfest.
Montreal South ARC, Micheline Simard VE2XW,
450-446-0477. E-Mail: ve2xw@amsat.org

FL - JACKSONVILLE - Hamfest. Morocco Shrine
Auditorium, 3800 S. St. Johns Bluff Rd. Sam-
9pm. Talk-in: 146.76 and 146.88. Greater
Jacksonville Hamfest Assn., Jeff Greer WD4ET,
904-613-7427 or Deborah Lusk KG4ADZ, 904-
7399713, Web: http://www.ccse.net/-Irich/JAX
HAMFEST.htm!

MN - ST. PAUL - Hamfest. RiverCentre. 8am-
4pm. VE exams. Twin Cities FM Club, Amanda
Roberts KGDAY, 612-535-0637.

E-Mall: kgOay@pclink.com

Web: hitp://www.hamfestmn.org

MO - ST. LOUIS - Hamfest. Kirkwood
Community Center, 111 N. Geyer Rd. 8am-2pm.
VE exams. Talk-in: 146.91-. St. Louis ARC &
Gateway to Ham RC, Steve Welton WBOIUN, 314-
638-4959. E-Mail: siw@partyline.net

SC - SUMTER - Hamfest. Sumter ARA, Thomas
D’Anella KC4ZTC, 803-499-4806. E-Mailk:
dstoy@sumter.net Web: http://www.geocities.c
om/capecanaveral /2695 /sara.htm

TN - EAST RIDGE - Hamfest. Camp Jordan
Arena. Bam-4pm. VE exams. Talk-in: 146.79- &
444.1+, Chattanooga ARC, David Hoffman
KE4FGW, 423-877-7398. E-Mail: kedfgw@vol.com
Web: hitp:, ,f}‘www qsl nel/wdam,fcan: index.html
w29

FL - UMATILLA - Hamfésl. Lake ARA, John

Gable WBKCE, 352-394-2723.

E-Mail: wBkce®@aol.com

TX - EL PASO - Int'| Hamfiesta. Clay Emert
K5TRW, 915-859-5502

i -
IA - DES MOINES - Hamfest. Tikva Tracers ARC
& lowa Assn., of ARCs, Rod Ivers KIOBW, 515-
2760500 or 515-278-9945. E-Mail: kiObw@arrl.net
NY - LINDENHURST - Hamfest. Knights of
Columbus Hall, 400 S. Broadway. 9am-2pm.
GSBARC & SCRC, Lenore Dunlop N2KYP, 516-
785-0826. E-Mail: info@gsbare.org

Web: hitp://www.gsbarc.org

OH - CANTON - Hamfest. Stark County
Fairgrounds. Talk-in: 147.18+. The Massillon ARC.

Email: marc.hamelub@juno.com Web:
www.qsl.net/w8np

OH - MARION - Hamfest. Marion ARC, Karen
Eckard NBKE, 740-499-3565.

E-Mail: meeker@gte.net

PA - CARLISLE - Hamfest. Carlisle Fairgrounds.
Bam-3pm. Talk-in: 145.430. South Mountain

Repeater Assn,, Bill Smyser, 717-532-9870. E-Mail:

smraham@aol.com Web: www.qsl.net/kb3cvo

NOVEMBER 2000
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FL - SORRENTO - Hamfest. Lake ARA, John
Gable WBKCE, 352-394-2723,

E-Mail: wBkce@aol.com

NM - SOCORRO - Hamfest. Socorro ARA, Tech
ARA, & City of Socorro; Al Braun AC5BX, 505-
835-3370. E-Mail: ac5bx@juno.com

Web: http://www.ees.nmt.edu/sara/

OK - ENID - Hamfest. Garfield County
Fairgrounds, Hoover Bldg. 8am-5pm. Talk-in:
147.15+, 444.40+, Enid ARC, Tom Worth NSLWT,
580-233-8473; Email: nSiwt@hotmail.com or Fred
Selfridge WA50U 530-242 355!

GA - LAWRENCEVILLE - Hamfest. Gwinnett
County Fairgrounds. Sat: 9am-5pm, Sun: 9am-
3pm. Talk-in: 145.45- (PL107.2), 444.25+
(PL131.8), 146.76- (PL107.2). Alford Memorial
RC, 770-410-3989. E-Mall: KR4ANQ@bigfoot.com
Web: www.totr.radio.org

Electronics made easy

& afbordable

PERsSONALSCcOPE"™

:

vm

DIGITAL SIGNALS [s.g .,..a..lig?)

J'run

fe:
r bondmd.[h ]MHz
resclution: 8 bit (6 blt on
ics: 64 x 128

e
- Battery life: U, )
- Safety: Meets |
- Dimensions: 105,
- Weight: 395g (1

|"\ 6
_ et

&3&3 a ‘de saﬁag; mOhm /120pF (srnnih;d ag?:%)“

§io 60dB wdh

%Iikao\lglfon deagfee 1

SERVICE & DEVELOPMENT

CAR DIAGNOSTICS ]

Write In 60 on Reader Service Card.

velleme

Questions 2 Contact us for a list of US distributors or fo get your FREE catalogue

Fort Worth, TX

Nellgme@n

The Velleman PErsonaL Score™ is a portable fully-functional oscilloscope. At the cost of a good

mulfimeter it gives you the best possible value for the money. The PErRsoNAL Score™ provides you
with the high sensitivity (down to 5mV/div) often missing in ﬁlgher or similarly priced units. Together with
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OSCILLOSCOPES & ACCESSORIES

OSCILLOSCOPES

HP 541000 Dual Channel 1 GHz / 40 MS/s ..
Digitizing Oscilloscope

TEK 7104 1 GHz 2-Channel OSGllSCOPE, ....c.vwuueruremssasesmissisens
w/7A29,7A29-04,7B10,7B15

PROBES

HP 1122A Probe Power Supply ...

TEK 1101 AcwssoryPcmarSt.pﬂy IanETpmbes

TEK P6046 100 MHz Differential Probe ..
TEK P6101A pair 1X 34 MHz Probe pair,

10 Megohm/32pF, new in plastic
TEK P6201 900 MHz 1X/10X/100X FET Prabe .
TEK P6202 500 MHz 10X FET Probe ..
TEK P6205 750 MHz 10X FET Probe, for TDS series
TEK P6701-0pt.02 O/E Converter, .

450-1050 nnv0-1 mW: DC-700 MHz, ST conn.

CALIBRATION
TEK 067-0587-02 Signal Standardizer Calibration Fixture .............

WAVEFORM GENER

FUNCTION

HP 3310A 5 MHz Function $250.00

HP 3312A 13 MHz Function $500.00

HP 3314A-001 Function G $1,200.00
0.001 Hz-19.99 MHz, 30 Vp-p, HPIB

HP 3325A-002 21 MHz $1,200.00
Function Generator, HV output option

TEK AWG5102 Arb. Wavelorm Gen., PO | ()
20 MS/s,12 bits,50ppm synthesis -=1MHz

TEK AWG5105-0pt.02 Arbitrary ... $800.00

Waveform Generator, dual channel opli
for function & pulse gen's
TEK FG5010 F 20 MHz $800.00
Function Generator, TM5000 series
TEK FG501A 2 MHz Function TM500 series $275.00
TEK FG502 11 MHz Function TMS500 series $275.00
TEK FG503 3 MHz Function TM500 series $250.00
TEK RG501 Ramp G TMS00 series $175.00
WAVETEK 288 20 MHz Synthesized ..........cccoommiinissimcnisscivns $650.00.
Function Generator, GPIB
PULSE
BERKELEY NUCLEONICS 70858 $550.00

Delay Generator, 0-100 mS, 1 nS res.,5 Hz-5 MHz
HP BOO7B 100 MHz Pulse
HP B012B 50 MHz Pulse
wvariable transition time
HP B082A 250 MHz Pulse
TEK PG502 250 MHz Pulse G
Tr<1nS, TM500 series
TEK PG508 50 MHz Pulse Generator, TM500 seties .v.................. $350.00
WAVETEK 802 50 MHz Pulse $250.00

VOLTAGE & CURREN

VOLTMETERS

FLUKE B45AR High Impedance Voltmeter / Null Detector .

HP 3456A 6-1/2 Digit HPIB

HP 3478A 5-1/2 digit i HPIB

KEITHLEY 181 6-1/2 digit Nar
10 nV sensitivity, GPIB

SOLARTRON 7081 8-1/2 digit \

TEK DMS5010 4-1/2 digit Multirm
TMS5000 series plug-in

TEK DM501A 4-1/2 digit Muhi
TMS500 series plug-in

CALIBRATION
10 VRMS, 0-10 mA

FLUKE 515A Portable Calibrator,
DC/AC/Ohms, line & baltery power

FLUKE 5220A Transcor Amplifier, $1,900.00
DC-5 kHz, 0-20 A )

VOLTAGE SOURCES

HP 6115A Precision Dual Range
Power Supply, S0V 0.8A / 100V 0.4A

KEITHLEY 228 Prog $1,900.00
Voltage/Current Source

CURRENT METERS & SOURCES

HP 6181C DC Current Source, 1o 100V, 250 mA ..

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

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

TEK P6022 AC Current Probe .....
w/ermination, 935 Hz-120 MHz, 6 A pk

$450.00
$500.00

$1,250.00
$500.00
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WE BUY AND SELL

Inquiries 307-635-2269

e Fax 307-635-2291

Orders 800-538-1493

IMPEDANCE & COMPONENT TEST

LCR.

BOONTON 62AD 1 MHz Inductance Meter, 2-2000 uH .. $550.00

BOONTON 72BD 1 MHz $650.00
Capacitance Meter, 3-1/2 digit display

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

GR 1658 RLC Digibridge, 120 Hz/ 1 kHz .$1,000.00

GR 1659 RLC Digibridge, 120 Hz/ 1 kHz/ 10 kHz .$1,100.00

HP 4275A 5-1/2 digit LCR Meter, 10 kHz-10 MHz, HPIB $3,500.00

STANDARDS

E.S.I. SR-1 Standard Resistor, various values . $125.00

E.S.|. SR1010 Resistance Transfer .... $550.00
Standards, 1 Ohm-100 K/step

GENERAL RADIO 1409-SERIES Sram!arﬁCapmmrs $150.00

GR 1406 Standard Air Capacitors, .. $275.00
GR900 connector, 0.1% acc.
GR 1432-U 4-Decads RSISION, ..................cvirmriiuecrmsiisia s isssmnens $100.00

0-111.10 Ohms, 0.01 Ohm resolution
0-11,110 Ohms, 1 Ohm resolution

GR 1433-K 4-Decade ReSiSIOr, ..........cc..miiiierienescisiaieciisniens $150.00
0-1,110 Ohms, 0.1 Ohm resolution

GR 1433-P 5-Decade Resistor, . sl 00
0-1.1111 Megohm, 100rwnreso|mon

GR 1433-X 6-Decads ROSISION, ...........cciiiiimiimssssimsssniins $250.00
10 111,111.0 Ohms, 0.1 Ohm res.

HP 4440B 4-Decade Capacitor, 40 pF-12 UF .......cooocnimaniiiicnnns $750.00

T.D.R.

TEK 15038-03,04 TD.R., 0-50,000 fL.. .....oocooiimniniisiinninmnninssisns
chart recorder & battery power

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

$150.00

SINGLE OUTPUT
HP 6024A 0-60V/0-10 A/ $600.00
200 Watts max. CV/CC Power Supply
HP 61104 0-3000 V 0-6 mA CV/CL Power Supply .. $250.00
HP 6201B 0-20 V 0-1.5 A CV/CC Power Supply .. $175.00
HP 62038 0-7.5 V 0-3 A CV/CC Power Supply .... $175.00
HP 62078 0-160 V 0-200 mA CV/CC Power Supply $200.00
HP 62638 0-20 V 0-10 A CV/CC Power Supply .. $375.00
HP 62668 0-40 V 0-5 A CV/CC Power Supply . $375.00
. HP 62678 0-40V 0-10 A CV/CC Power Supply .. $550.00
HP 62718 0-60 V 0-3 A CV/CC Power Supply .. $375.00
HP 62748 0-60 V 0-15 A CVICC Power Supply $650.00
HP 6282A 0-10 V 0-10 A CV/CC Power Supply ... $200.00

HP 6299A 0-100 V 0-750 mA CV/CC Power Supply
HP B3B4A 4.0-5.5V at 8 A CV/CL Power Supply

HP 64438 0-120V 0-2.5 A CV/CC Power Supply $450.00

HP 6652A 0-20V 0-25 A 500 Watt ................... Wl
Programmable Power Supply, HPIB

KEPCO ATE 36-30M 0-36 V 0-30 A CV/CC Power Supply .. il

KEPCO ATE 36-8M 0-36 V 0-8 A CV/CC Power Supply .. X

LAMBDALKSSZ-FMO—GOVB—15ACWCCP~QwarSup|ﬂy. g

SORENSON DCR 180-3B.......cco0immisnississsssssmssrsisssmmssessssns $500.00
0-150V 0-3 A CVICG Power Supply

SORENSON DCR 600-0.758 $550.00
0-600 V 0-750 mA CV/CC Power Supply

SORENSON DCS 40-25 .......... $650.00
0-40V 0-25 A CV/CC Power Supply

SORENSON SAL 20-12 ...c.vicciimimnsreissivsismasisnsssmsssnissesm sesmsssssssss $350.00
0-20 V 0-12 A CVICC Power Supply

SORENSON SRL 60-8 0-60 V 0-8 A CV/CC Power Supply ............ $500.00

TEK PS501-1 Power Si $175.00
0-20V,2mV res., 4DDmA TMSOUsanes

MULTIPLE OUTPUT

HP 6205C Dual Power Supply, $300.00
0-40'V 300 mA & 0-20'V 800 mA, CV/CL

HP 62288 Dual 0-50 V 0-1 A CV/CC Power SUBPIY ..........ccocvoveee $375.00

HP 62368 Triple Output Power $375.00

Supply, +/- 0-20V 0.5A & 0-6V 2.5A
HP 6253A Dual 0-20 V 0-3 A CV/CC Power Supply ...
HP 6255A Dual 0-40 V 0-1.5 A CVICC Power Supply .
KEPCO MPS-620M Triple Output
Supply, dual 0-20V 1A tracking & 0-6V 54
TEK PS5010 Programmable Triple Power Sq)ply. TM5000 series .. $450.00

... $375.00
... $375.00
$200.00

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

MISCELLANEOUS

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

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

HP 585018 HPIB Isolated DAC/Power Supply Pfogrammer . $175.00

HP B0G0A 300 Watt Programmable ... etk s ..$950.DO
Load, 0-60 A/ 3-60 V, HPIB

KEPCO BOP 20-20M Bipolar ... e ST TOD
Op Amp/Power Supply, to 20V 20 A

Write in 114 on Reader Service Card.

2701 Westland Court, Unit B, Cheyenne, Wyoming 82001

KEPCO BOP 50-2M BIPOIAF ....ccc.cooccrscveemsreoasseasss s $400.00
Op Amp/Power Supply, to 50V 2 A
TRANSISTOR DEVICES DAL-50-15-100 ...cc.cccomeessvsssesscesisesis $200.00

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

TIME & FREQUENC

UNIVERSAL COUNTERS
HP 5314A 100 MHz/ 100 nS Uni | Counter
HP 5315A 100 MH2/100 nS Universal Counter .
HP 5315A-001 100 MHz / 100 nS ... Shinat
Universal Counter, TCXO raiamma
HP 5315A-002,003 100 MHZ/100 NS ....cooioiomimnniiininiimrcssimnsinanens
Univ. Counter; batt. power & 1 GHz C-ch.
HP 5316A-003 100 MHZI100 NS UNIV: ©..cooocveriiisniannssinisinasiassiens
Counter, 1 GHz C-channel option
HP §318A 100 MHz/100 nS Universal Counter, HPIB ...
HP 53168 100 MHz' 100 nS Universal Counter, HPIB ..
HP 53708 100 MHz/ 20 pS Universal Counter, 11 digits
PHILIPS PMB672/411 120 MH2/100 nS
Universal Counter, C-channel 70-1000 MHz

TEK DC5004 Programmable ........ ... mmisimmmiimsiismisssasssssissssises $200.00
100 MHz/100nS Comtarﬂ'lmaf TMS5000 series

TEK DC5009 Progr $350.00
135 MHz Univ. Counter/Timer, TMSUOO series

TEK DCS03A 125 MHZ100 1S ...oooovvnvincnicnnresivmnssiinses $275.00
Universal Counter, TM500 senes

TEK DC509 135 MHZ/ 10 1S ... sssissssasssnsssssssanees S 1 9:00
Universal Counter, TM500 series

FLUKE 7220A-010,131,351 1.3GHz ..........ccococcee. S e i $500.00
Counter; battery power, OCX0, and res. mult.

FREQUENCY COUNTERS

HP 5342A 18 GHz Frequency Counter ..

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

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

HP 5345A/5355A/5356B 26.5 GHZ ....ooovve o rrerrsrrsnissassssnsrnns
CW/Pulse Frequency Counter

HP 5364A Microwave Mixer / Detector, .........c.c..eweceucerecricrenne $2,000.00
for modulation domain an.

HP 5386A-004 3 GHz Frequency Counter, ...
HPIB; OCXO reference option

MISCELLANEQUS

HP 1058 Quartz Oscillator, ............... irsesis stk i $1,100.00
0.1/ 1.0/ 5.0 MHz, battery power

HP 5087 A-opt.032 Distribution ...
Amplifier, 12 oulputs at 5 MHz

AUDIO & BASEBAND

SPECTRUM ANALYSIS

HP 3586C Selective Level Meter, ... $1,200.00
50 Hz-32.5 MHz, 50 & 75 ohms

DISTORTION ANALYZERS

HP 8903A Audio Analyzer, 20 HZ-100 KHZ .........c.oovrcreecasisireins $1,200.00

RMS VOLTMETERS

FLUKE 89224 True RMS \ $450.00

180 uV-700V, 2 Hz-11 MHz

OSCILLATORS
HP 3336C-004,005 21 MHz §
Synthesizer/ Level Gan OCXO & hi accuracy att,
TEK SG502
5 Hz-500 kHz, ‘mdﬂs‘epaﬂen TM500
MISCELLANEOUS
HP 3575A Phase-Gain Meter, 1 Hz-13 MHz, single display ..
HP 3575A-001 Phase-Gain Meter,
1 Hz-13 MHz, dual display
HP 461A Ampiifier, 20 dB or 40 dB gain, 1 kHz-150 MHz .
HP 467A Power Amplifier, X1/X2/X5/X10, .
DC-1 MHz, 10 W output
KROHN-HITE 3103 High/LOW Pass ...........ccccommmimnmsimessisis
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 HP/LP/BPY ..........ccoiiicnmmcssmmmesismmnrssnns
BR Filter, 20 Hz-2 MHz, 24 dB/octave
ROCKLAND B52 Dual Highpass/ ...
Lowpass Filter, 0.1 Hz-111 kHz
WAVETEK 716 | Filter

RF & MICROWAVE

SPECTRUM ANALYZERS

HP 11517TANBANQAI20A MIXBY .....ooversiersmiamsommsmmsssanissnsismsssssasmsininrs $500.00
Set, 12.4-40.0 GHz, for HP B555A/B569A

HP 11870A WR28 Harmonic Mixer, 26.5-40 GHz .

HP 11970K WR42 Harmonic Mixer, 18.0-26.5 GHz

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

HP 11971A WR28 Harmonic Mixer, for HP 85698 .




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

10 DAY INSPECTION
OPEN ACCOUNTS

HP 11871K WR42 Harmonic Mixer, for HP 85698
HP 706208 Proamplifier, ...................cocwereerre
1.0-26.5 GHz, for 70000 seﬂes
HP 001 §
0.01-21 GHz, 1kHzres wmdu'nwlllram
HP 85640A Tracking
300 kHz-2.9 GHz, thPBSBOms
HP 85688
100 Hz-1. 5G.Hz. 10Hzmn res.
HP 85698 S
10 MHz-22 GHz, 100 Hz mn res.bw.
TEK 482-0pt.02 Spectrum Analyzer, .
50 kHz-18 GHz, 1 kHz res.
TEK WM782V WR15 Harmonic Miber, 50-76 GHZ ... $1,500.00

NETWORK ANALYZERS

HP 11650A Network Analyzer Accessary Kit, APC7 ...

HP 116658 Modulator, 0.15-18 GHz, for HP 8755/6/7 .

‘HP B5054A Type N Calibration Kit, for HP 8510 series

HP 8511A Frequency Converter, ...
ﬁMmZﬁﬁGHz,erPﬁw

HP 8717A Transistor Bias Supply
26.5-40 GHz, for HP 8757 series

SIGNAL GENERATORS
FLUKE B8060A Synthesized Signal Gen., ... $1,650.00
0.1-1050 MHz, 10 Hz res., GPIB
FLUKE 6060A/AN Syr i
S-malfsmarmr 10 kHz-520 MHz, 10 Hzres
FLUKE 8060B/AK Synthesized Signal Gen.,
0.1-1050 MHz, 10 Hz res.
100 kHz-2.1 GHz, 100 Hz res.
GIGATRONICS 600/6-12 Synthesized
Source, 6-12 GHz, 1 kHz res., GPIB
GIGATRONICS 6000/8-16
ized CW Gen,, 8-16 GHz, 1 MHz res., +10 dBm ........
GIGATRONICS 875/50 Levelled
Multiplier, x4, SGO-TSDGHznmput -3 dBm
GIGKI'HDNECSQODR-B“
Gen., 2-8 GHz, 1 MHz res. GPIS
HP 11707A Test Plug-in for HP 8660 series
HP 11720A Pulse Modulator, 2-18 GHz, 80 dB on/off ratio
HP 3335A-001 Synth Level Gen,,
200 Hz-81 MHz, -87 1o +13 dBm
HP 8656A-001 Si
0.1-990 MHz, 100 Hz res., HPIB, OCXO
HP 8657A-002 Signal
0.1-1040 MHz, 10 Hz res., HPIB
HP 86718 Sy CW Gen.,
2- IBGHz 1-3 kHz res., +8 dBm
HP 86724 Synthesized Signal
Generator, 2-18 GHz, +3 dBm output
HP 86848
5.4-12.5 GHz, AM:'WBFMJ Puise
SWEEP GENERATORS

HP 8350B/83522A Sweep OsGillator, ...,
10-2400 MHz, +13 dBm levelled

$2,750.00

$4,250.00
.§4,500.00
$3,000.00

Oscillator, 2.0-8.4 GHz, 70 dB step attenuator

5.8-12.4 GHz, 70 dB step attenuator

HP B3570A RF Plug-in, $6,000.00
18.0-26.5 GHz, +10 dBm levelled

HP 835828 RF PIUGHN, ....ccoooninvamsrrsssmsssssas $6,000.00
10 MHz-20 GHz, +13 dBm levelled

HP B601A $400.00
0.1-110 MHz, +20 dBm Isveliad

HP 8620C Sweep Oscllator Frame ... s sesssisssoness $550.00

HP 86222A RF Plug-in, .. S—— N ()}
10-2400 MHz, +13dB«| &Nelled

HP 862228 RAF Plug-in, 10-2400 MHZ, .......cccouvuincnsmmemisrmssssenrans §1,200.00
+13 dBm Ivid., crystal markers

HP 86222B-002 RF Plug-in, $1,350.00

10-2400 MHz, 4—13dBm Ivid., 70 dB step att.
HP 862228-Ef
Osmlamomeal-iz&ZA GHz, +10 dBm, wirame
HP 862308 RF Plug-in, 1.8-4.2 GHz, +10 dBm unlevelled .
HP 86240A RF Plug-in, 2.0-8.4 GHz, +16 dBm unlevelled .
HP 86241A-001 RF Plug-in, 3.2-8.5 GHz, +8 dBm levelled
HP 86260A-HO04 AF Plug-in,

10.0-15.0 GHz, +10 dBm unlevelled

i B R S $1,850.00
2.0-18.6 GHz, +13 dBm levelled output

WAVETEK 962 Sweep $950.00
1.0-4.0 GHz, markers, &I?dﬂm de

POWER METERS

BOONTON 42B/41-4E Analog Power Meter, ... $450.00
with 1 MHz-18 GHz sensor

HP 432A/478A Power Meler, .................ccuimimmsimis $300.00
-30 to +10 dBm, 10 MHz-10 GHz
-30 1o +20 dBm, 10 MHz-18 GHz

HP 4350/B4828 POWBE MEIEY, ..............covevvsrrosssonssssssscsiesniocs $1,500,00
0 1o +43 dBm, 100 kHz-4.2 GHz

HP 436A-022/BAB1A POWEE MBLBI, ...........oovwciisocsiiosoni i iiins $1,200.00
-30 10 +20 dBm, 10 MHz-18 GHz, HFIB

HP 436A-022/8484A Power Meter, -..$1,200.00
<70 to -20 dBm, 10 MHz-18 GHz,

HP QB486A Power Sensor, . ...$1,200.00

33.0-50.0 GHz, WR22, |0l 435(&'7!9 e
s RSN T e S meae =

HP RB486A WR28 Power Sensor, , ... $1,500.00
26.5-40 GHz, for HP 435/6/7/8

RF MILLIVOLTMETERS .

BOONTON 92C RF Milli $500.00
3mV-3Vis., 10 kHz-1.2 GHz

RACAL-DANA 9303 RF Milli $750.00
10 kHz-2 GHz, -70 o +20 dBm

AMPLIFIERS, MISCELLANEOUS

AMPLIFIER RESEARCH 4W1000 .. $950.00
Amplifier, 40 dB gain, 4 Watts, 1- tBODMHz

HP 11729B-003 Carrier Noise Test Set, 5 MHz-32 GHz .............. §2,250.00

HP 415E SWR Meter $200.00

HP 8406A Comb $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 8447E Amplifier, 22 dB, $750.00
0.1-1300 MHz, +13 dBm output

HP 8901A Modulation Analyzar 150 kHz-1300 MHz .. $1,500.00

HP 8901B-1,2,3 An., $2,000.00
0.15-1300 MHz, rear input, OCXO, ext.LO

HUGHES 1177HO1F000 TWT $1,750.00
Amplifier, >30 dB gain, 2-4 GHz, 10 Watts cutput

HUGHES 1177H10F000 TWT $2,500.00

, >30 dB gain, 1.4-2.4 GHz, 20 Watts

HUGHES BmDHIS‘FaOOTWT $2,500.00
Amplifier, >30 dB gain, 3-8 GHz, 10 Watts

RF POWER LABS ML50 Ampilifier,

2-30 MHz, 47 dB gain, 50 Walts, mete
ROHDE & SCHWARTZ ESH2 Test Recaiver, 9 kH2-30 MHz .

AEROWAVE 28-3000/10 WR28
Directional Coupler, 10 dB, 26.5-40 GHz

AMERICAN NUCLEONICS AM-432 ........ccommmmisiasmmmmmiimmmasisnns $95.00
Cavity Backed Spiral Antenna, LHC, 2-18 GHz, TNC({f) “NEW*

AVANTEK AMT-400X2 WR2B ACHVE .........coooreverreeccnermrisesennsssssee $450.00

Doubler, +10 dBen in/ +10 dBm out 26-40 GHz
BIRD 6735-300 1 kW Load, 25-1000 MHz, LC(f), with wattmeter ...
BIRD 8201 500 Watt Oil Dielectric Load, DC-2.5 GHz, Nt!]
FXA/MICROLAB S3-02N Triple ... .

Stub Tuner, 200-1000 MHz, IBOWaﬂs max., N(mM

FXA/MICROLAB SL-O3N Stub Stretcher, ........... e smmsserasesnsense ST
0.3-6.0 GHz, 100 Watts max., N(m/f)

GR 874-LTL Constant Impedance .. e ——— - F1 ]
Trombone Line, 0-44 cm, DC-2 GHz

HP 11590A-001 Bias Network, 1.0-18.0 GHz, APC7 $450.00

HP 11636A 2-Way Power Divider, DC-18 GHz, N{m//1) .|

HP 11691D-001 Directional o
22 dB, 2-18 GHz, N(f)-all ports
HP 116920 Dual Directional Coupler, 22 dB, 2-18 GH:

HP 33321K Programmable Step Atten.. ..
0-70 dB, DC-26.5 GHz, 3.5mm
HP 33327L-006 Prog
Step Attenuator, 0-70 dB, DC 40 GHz, 2.9mm
HP 774D Dual Directional Coupler, 20 dB, 215450 MHz ...
HP 7760 Dual Directional Coupler, 20 dB, 940-1900 MHz .
HP 777D Dual Directional Coupler, 20 d8, 1.9-4.1 GHz ..
HP 778D-011 Dual Dir. Coupler, ..
20 dB, 100-2000 MHz, APC7 !le port
HP B431A 2-4 GHz Band Pass Filter, N(m/)
HP 8494G-002 Programmable Step
Attenuator, 0-11 dB, DC-4 GHz, SMA
HP 8486A-002 Step Attenuator, 0-110 dB, DC-4 GHz, SMA ........... $375.00
HP B497K-004 Prog
Step Attenuator, 0-90 dB, DC 26.5 GHz
HP K422A WRA42 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 KB70A WRA42 Siide 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 R347B WR28 Noise Source, 10-13 dB ENR ..
HP R422A WR28 Crystal Detector, 26.5-40 GHz
HP R752D WR28 Directional Coupler, 20 dB, 26.
HP R914B WR28 Moving Load, 26.5-40 GHz ..
HP V365A WR1S Isolator, 25 dB, 50-75 GHz ...
HP V752D WR15 Directional Coupler, 20 dB, 50-75 GHz
HP X870A WRSQ Slide Screw Tuner
HUGHES 45322H-1110/1120 WR22
Directional Couplers, 10 or 20 dB, z
HUGHES 45712H-1000 WR22 Frequency Meter, 33-50 GHz
HUGHES 45714H-1000 WR15 Frequency Meter, 50-75 GHz
HUGHES 45721H-2000WR28 .............. HE
Direct Reading Attenuator, 0-50 dB, 2654{) GHz
HUGHES 45722H-1000 WR22 Direct .. rida
Reading Attenuator, 0-50 dB, 33-50 GH.:
HUGHES 45724H-1000 WR15 ... SSR ey
Direct Reading Attenuator, o-so dB 59—75 GH:
HUGHES 45732H-1200 WR22
Level Set Attenuator, 0-25 dB, 33-50 GHz
HUGHES 45752H-1000 WR22 ... e
Direct Reading Phase Qllltar 0-360 deg 50 GHz
HUGHES 45772H-1100 WR22 ...
Thermistor Mount, -20 1o +10 n.Bm 3350 GHz
HUGHES 45773H-1100WR19 ... = P
Thermistor Mount, -20 to +10 dﬁrn 4-0-60 GHz
HUGHES 45774H-1100 WR15 .., S
Thermistor Mount, -20 10 +10 dBm, 5{)—75 GHz

Write In 114 on Reader Service Card.

HUGHES 47316H-1111WR10 $600.00
Detector, 75-110 GHz, positive polarity

HUGHES 4774 1H-2310WR2B PhaSE ............cccoocomicnniiiviimmsionis $2,000.00
Locked Gunn Osc., 32.000 GHz, +18 dBm

HUGHES 47742H-1210WR22 $2,750.00
Phase Locked Gunn Osc., 42.000 GHz, +18 dBm

KRYTAR 201020010 Diracti $200.00
Detector, 1-20 GHz, SMA(

KRYTAR 26168 Di $200.00
Detector, 1.7-26.5 GHz, K(VfmySMC

M/A-COM 3-18-300/T0WRI1D ...t issiessssssnsemnssssnsassns $450.00
Directional Coupler, 10 dB, 40-60 GHz

MICA C-121506 Circulator, 17.5-24.5 GHz. SMA((/mdm) ................ $75.00

MINI-CIRCUITS ZFDC-20-4 $25.00
Directional Coupler, 19.5 dB, 1-1000 MHz, SMA({f)

NARDA 3000-SERIES Directional Couplers $150.00

NARDA 3020A Bi-Directional Coupler, 50-1000 MHz, N .
NARDA 3024 Bi-Directional Coupler, 20 dB, 4-8 GHz .
NARDA 3090-SERIES Precision High Duecuwy priers
NARDA 388BNM Coaxial High Powaer ..
Load, 500 Walts, 2.0-18 GHz, N(m)
0-180 deg/GHz, 1-5 GHz
0-55 deg/GHz, 3.5-12.4 GHz
NARDA 4000-SERIES SMA Miniature Directional prlars
NARDA 4227-16 Directional Coupler, ..
16 dB, 1.7-26.5 GHz, 3.5mm{f)
NARDA 4242-20 Directional Coupler, ..............ooccoocusmicmmisninaenns
20 dB, 0.5-2.0 GHz, SMA(f)
NARDA 4247-20 Directional Coupler,
20 dB, 6.0-26.5 GHz, 3.5mm{f)
NARDA 4247B-10 Directi Coupler,
10 dB, 6.0-26.5 GHz, 3.5mm(f)
NARDA 5070-SERIES Precision Refl
NARDA 562 DC Block,
10 MHz-12.4 GHz, 100 V max., N{m/)
NARDA 765-10 10 dB lor, 50 Watts,
DC-5 GHz, N(m/f)
NARDA 781FM Variable Attenuator, 0-37 dB, 2.0-12.4 GHz
NARDA 792FF Variable Attenuator, 0-20 dB, 2.0-12.4 GHz
NARDA 783FM Direct Reading
Variable Attenuator, 0-20 dB, 4-8 GHz
NARDA 794FM Direct Reading
Variable Attenuator, 0-40 dB, 4-8 GHz
OMNI-SPECTRA 2085-6010-00
Crystal Detector, 1-18 GHz, nagﬂwa polarity, SMA[mﬂj
PAMTECH KYG1014 WR42 Junction ..
Circulator, 18.0-26.5 GHz
SONOMA SCIENTIFIC 21A3
WR42 Circulator, 20 dB, 20.6-24.8 GHz
TEKTRONIX 2701 Step
0-79 dB, DC-1 GHz, ﬁCorDCeouplad
TRG B510 WR22 Direct Reading ..
Attenuator, 0-50 dB, 33-50 GHZ
TRG V510 WR15 Direct Reading
Attenuator, 0-50 dB, 50-75 GHz
TRG V551 WR15 Frequency Meter, 50-75 GHz
TRG W510 WR10 Direct Reading ............
Attenuator, 0-50 dB, 75-1 1DGH1
TRG W551 WR10 Frequency Meter, 75- 110 GHZ ..o
WAVELINE 100080 WR28 i
Crossguide Coupler, 30 dB
WEINSCHEL 150-110 Progy
Step Attenuator, 0-110 dB, DC-18 GHz, SMA
WEINSCHEL DS109 Double Stub Tuner, 1-13 GHz, N(m/)
WEINSCHEL DS109LL Double .....
Stub Tuner, 0.2-2.0 GHz, N(m#)

COMN

Couplers

HP 4935A Impairment Set $600.00
HP 58401A HPIB Bus $375.00
MICRODYNE 1200MR 215-320 MHZ .....occcccccecccmmimmmnirmnsssscaciscnss $450,00

Telemetry Receiver, PSK demodulation
TEK 1411R PAL Gen. w/SPG12 sync;
TSG11 color bars;TSG13 linearity

TEK 1411R PAL Test Gen., $1,000.00
wiSPG12,TSG11,TSG13,TSG15TSG16
TEK 1411R PAL Test Gen., $1,100.00

wISPG12,TSG11,TSG12,TSG13,TSG15,TSG16
TEK 1411R-0pL.04 PAL Test Gen. w/

SPG12,TSG11,TSP11,TSG13,TSG15,TSG16 ...occ.occmrresvvrvenens $1,400.00

TEK 147A NTSC Test Signal $800.00
Generator, with noise test signal

TEK 148 PAL ion Test Signal $700.00

TEK 520A NTSC\ $750.00

TEK 521A PAL P A $750.00

MISCELLANEOUS |

EGAG/ PAR. 5302 / 5316 LOOKN 1.occvvivvecasicmninsseriiassssssasisses $2,250.00
Amplifier, 100 mHz-1 MHz, GPIB / R§232C

FLUKE 2180A ATD Digital Th

PA.R. 5206-95,98 Two-Phase

Lock-in Amp., 2 Hz-100 kHz, GPIB
TEK TM5006 5000-senes

6-slot Programmable Power Module
TEK TM504 500-series 4-slot Power Module ...
TEK TM506 500-series G-slot Power Module ...
TEK TM515 500-series 5-siol Traveller Power Module ...
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Are you interesied in Microprocessors & Embedded
Control Systems? I not you should be! Look around,
Just about everything these days has an embedded
microprocessor In it, TVs, cars, mdios, tmaffic
lights & e s have embedded computers
controfling their actions. The Primer Traineris
the 1ol that can not only teach you how these
devices operate but give you the opportunity

{0 program these types of systems yourself
Examples & exercises in the Self Instruction
manual take you from writing simple programs 1o
controlling motors. Start out in Machine language,
then move on to Assembler, & then continue on with optional C, Basic, or Forth Compilers

So don't be lefl behind; ¢ s information yo know!

Measuring Temperature

Using a Photocell to Detect Light Levels

Making a Waveform Generator

Constructing a Capacitance Meter

Maotor Speed Control Using Back EMF

Interfacing and Controlling Stepper Motors

Scanning Keypads and Writing to LCD/LED Displays
Bus Interfacing an 8255 PPI

Using the Primer as an EPROM Programmer
DTMF Autodialer & Remote C ller (New!)

The PRIMER is only $119.95 in kit form. The PRIMER Assembled & Tested is $169.95, This trainer
can be used stand alone via the keypad and display or connected to a PC with the optional upgrade
($49.95) The Upgrade includes: an RS232 serial port & cable, 32K of battery backed RAM, &
Assembler/Terminal software. Please sdd $5.00 for shipping within the U.S. Picture shown with upgrade
option and optional heavy-duty keypad (529 .95) installed. Satisfaction guarantoed.

Examples °
Include: -

Aq - 1985 - 1998
OVER
Le. INC. | 5
11 EMAC WAY, CARBONDALE, IL 62901 i
618-520-1525 Fax 457-0110 BBS 528-5708 | o teavicy

World Wide Web: hitp://www.emacinc.com

Write in 37 on Reader Service Card.

HAM GEAR

FOR SALE

WANTED: MILITARY capacitors, resis-

IF YOU NEED NEW BATTERIES FOR YOUR ELECTRONIC EQUIPMENT
DON'T PITCH EM' - SEND THEM FOR REBUILDING |- SAVE § §

CUNARD ASSOC. INC., 9343 US RT 220, Bedford, PA 15522

WE INSTALL NEW NI-CAD OR Ni-MH BATTERIES INTO YOUR ORIGINAL CASE
WE IMPROVE CAPACITY TO BETTER THAN ORIGINAL

WE FIX WHAT CAN'T BE FOUND. { OR AFFORDED )

WE PROVIDE QUICK SERVICE. / EXTENDED LIFE FOR OLDER EQUIPMENT
WE OFFER FREE QUOTES. / FREE RETURN IF QUOTE IS REFUSED.

WE PROPERLY DISPOSE OF YOUR OLD CELLS BY RECYCLING

WE GIVE YOU A 12 MONTH WARRANTY.

WE WILL BE HERE WHEN YOU NEED US / EST. 1986

WE SAVE YOU*™ MONEY " §3553%

AR

NO JOB IS TOO LARGE OR TOO SMALL ... VOLUME DISCOUNTS AVAILABLE

GENERAL ELECTRIC UNIDEN RADIO SHACK
18A704850P(1200mAH) $3495 APX650 1050 $2095 HTXPacks  $2095
19AT04860P(1800mAH) $39.95 1000 10101070 $34,95 New 8.4V pack & chgr
PL19D429763(7T77)G1/3 $37.95 1100 1200 Series $36.95 1500mAh nimh §34.95
19A705293P 344A4506F $34.95 BP205 650mAh § 19.95 KENWOOD

BP200 1500mAh $24.95 PB2/KNB3 52095
MAXON SA-11551160 §39.95 gc1s 1500mAh $22.95 PB21/21H $14.95
TAD 1450 1510 1520  $21.95 IcoM PB25/H/26 52495
MOTOROLA BP2/BP3/BP22 $18.95 CORDLESSDRILLS
P200 HTB0O MT1000 BP5/BP23/24 $2495 Anybrand 7.2V $18.95
NTN 4585 4824 5414 $37.95 Bp7 CM7/BP8 $32.95 Anybrand 9.6V $29.95
NTN 5447 5521 5545 $37.95 BP180/CM79 $34.95 Any brand 12.0V $32.95
NLNSB6O NTN 4327 $39.95 YAESU Any brand 14.4V $ 37.95
MIDLAND FNBJ 4121416 $325 Any Brand 18.0V$45.95
70-810 B18 B1§ B21

FNB192126273853295 COMPUTER PACKS
825 B26 B3z B36 B60 FNB 10 1117 263552395 Send battery for quote.

$3995
$39.95

FOR INFORMATION ABOUT YOUR REQUIREMENTS ...... CONTACT US:
PHONE OR FAX : (814) 623-7000 E-MAIL TO: PRIMECELL @ AOL.COM
SEND YOUR PACKS FOR FREE QUOTATION VIA UPS, RPS OR US MAIL
VISIT OUR WEB SITE htip: .aol. i il.htm

BATTERY REBUILD SERVICE
MANY OTHERS AVAILABLE - WRITE OR CALL
FREE CATALOG E
ADD $ 450 SHIPPING & HANDLING PER ORDER

Write in 38 on Reader Service Card.
ANTENNA

PRACTICAL
HANDBOOK, by Joseph Carr. The most
popular book on antennas ever written,
widely known as "the antenna builder's
bible." This Third Edition is a work for anyone
with an interest in antennas, from the newest

tors, transistors, diodes, ICs, semi’s, etc.
Please fax/E-Mail excess lists & RFQs 818-
769-1002 fax BI8-769-1084.
electmatind@earthlink.net & heepi/fwww.
militarycomponents.com

WANTED: ROCKWELL-Collins HF-80
equipment, 8515-1, 237B-3 log periodic,
Collins literature. Jim Stitzinger B805-259-
2011, 805-259-3830 (fax), bfl-ffs@smarc
link.net

2.4GHz POWER amplifier with power
supply. 10-40 mW input, | (one) watt output
with in-line SMA connectors and built-in
heat sink. Approx. 2" x 2" x 5/8" size.
Frequency range 2.3GHz-2.5GHz.
$189/each. Compatible with all ATV prod-
uct lines. See our website for more info on
accessories and transmitter and receiver
modules. Seabrook, 972-480-0060 (Texas, 9-
6PM CST). E-Mail: main@480i.com Web:
www.480i.com

of novices to the most experienced engi-
neer. This empowering book gives you all
kinds of projects and material that explains
why what you did works.Only $49.95! 10%
discount to Nuts & Volts sub-
scribers. Call 1-800-783-4624 w0
order using Visa or MasterCard.

www.nutsvolts.com

| T
\ .n-;r’rlrlrfiﬁ%ﬂ[ﬂirhnu

COD’S 0K

TELEPHONE LISTENING
DEVICE WITH
12 HR. RECORDER

Record telephone conversations in your office or home. Starts automati-

cally when phone is answered, records both sides of phone conversa-

tion, Recorder stops when phone is hung up. $39.95 + $7 shipping. For

telehone listening device separately $19.95 + $2 ship.

For comprehensive 50 page catalog of Micro Video, VHF transmit-

ters, Surveilliance, and Counter-surveillance and much more! Send $3.00
Call 321-725-1000

USi CORP

P.0. Box N2052 Melbourne,FL. 32902

* WIRE
* SWITCHES

* RESISTORS

* TRANSISTORS

When Visiting Disney World And Sea World. . .
Come To The World Of Electronic Surplus!

SKYCRAFT

PARTS & SURPLUS, INC.
ORLANDO, FLORIDA

Located At The Intersection Of I-4
And Fairbanks Avenue.

Self-Service Retail Outlet Featuring Commercial
And Government Electronic Surplus Including:

* TRANSFORMERS
* TEST EQUIPMENT
% NI-CAD BATTERIES

*ok ok ok ok ok ok ok ok
We Buy Surplus
Electronic Parts —
FAX your list.
www.skycraftsurplus.com
FAX 407/647-4831
PH 407/628-5634
P.0. BOX 536186
ORLANDO, FLA. 32853-6186

* COAX

* RELAYS

* HARDWARE

% CAPACITORS

* PANEL METERS

% CIRCUIT BOARDS

* INTEGRATED CIRCUITS

HOURS:
Monday - Friday 8:30-6:00
Saturday 8:30-5:00

£ | = "

1.2GHz ATV — 8 channel TRANS-
MITTERS and RECEIVERS. 75mVW
output power, | video channel, 2 audio. SMA
connectors. NTSC/PAL compatible. Includes
1/4 wave rubber duck antenna. Standard fre-
quencies are: 1250, 1255, 1260, 1265, 1270,
1275, 1280, 1290 MHz. Custom frequencies
are available. $79/each for transmit-
ter. $79/each for receiver. Seabrook,
972-480-0060 (Texas, 9-6PM CST). E-Mail:
main@480i.com Web: www.480i.com

2.4GHz ATV — 8 channel TRANS-
MITTERS AND RECEIVERS. 35mW
output power, | video channel, 2 audio. SMA
connectors. NTSC/PAL compatible. Includes
|/4 wave rubber duck antenna. Standard fre-
quencies are: 2398, 2405, 2412, 2416, 2420,
2428, 2435, 2442 MHz. Custom frequencies
are available. See ad in this section for power
amplifier. $79/each for transmitter,
$79/each for receiver. Seabrook, 972-
480-0060 (Texas, CST) -or E-Mail:
main@480i.com Web: www.480i.com

HAM GEAR

WANTED

CB — SCANNERS

CBs, ACCESSORIES, SCANNERS,
ANTENNAS, MICROPHONES,
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.
CB MODIFICATIONS! Freq-

uencies, books, kits, high-perfor-
mance accessories, plans, repairs,
amplifiers, 10-meter conver-
sions. The best since 1976!
Catalog $3. CBCI, Box I898NYV,
Monterey, CA 93942.
www.cbcintl.com

240+ CHANNEL CB/HAM/FRS/COM-
MERCIAL radios: AM/FM/SSB/ICW 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!
Canalog $3. MAXTECH, Box B086, New
York, NY 10150.  718-547-8244.
www.Pennycircus.net pennycircus@usa.net

MUSIC &
ACCESSORIES

COMPUTER
HARDWARE

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.
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RAM HC11E1
197 RACKMOUNT ATX PC chassis, T
$159 (with ad). 972-242-B0B7, www.cti G mp b
-tx.com : _
DEC EQUIPMENT WANTED!! We | Looap || max233
are buying DEC systems, boards, terminals, 1
drives and peripherals, Also Scientific Micro 1
Systems (SMS), DSD, Datability, Dilog, other :
DEC compatibles, and Computer Qutput SUPER'TCOMP Stngle Board Computer DlUg_lns

Microfilm (COM) units. Please call for a
quote or fax us your equipment list. We buy,
sell, and trade. KEYWAYS, INC., 937-
847-2300 OR fax 937-847-2350.

BRAND NAME low-end Pentium com-
puters starting at $50. Call Jerry W2GIA,
Disks N Darta, 1-800-833-6893 or E-Mail:
dndcom@earthlink.net

EVERYTHING NEW w/warranty! Best
prices. Motherboards with CPU 566MHz
$195, custom configured systems, monitors
17" $165, Pentium systems from $195.
Modems, multimedia kits, scanners, cases,
$20.Hard drives all sizes to 40 gigabytes, 540
megabyte $20. Call 714-778-0450. E-Mail:
cci@surfside.net

550MHz BAREBONE systems from
$199. 486 computers $49. Brand name
Pentiums from $199. Motherboards $20,
color printers $75, |144/1.2 floppies, speak-
ers $10, 714-778-0450.

« Completely assembled. NOT A KIT!

= Program in C, assembly, IC, etc.

* 32K RAM chip with 10 year battery backup

* 5 volt low drop-out voltage regulator

* Max233 RS232 converter

* Most signals available at expansion ports

« External mode, reset and power connections

« Available options include I/O expansion and

LCD board

+ Comes with complete instructions

* Very small package: 2.1" x 3.0"

» 1 year limited warranty

--------- ONLY $145-—--------

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

test sets
counters
generators
oscilloscopes
power supplies
spectrum analyzers
& much more!

www.levylatham.com

PRIVATE MARKETERS OF US. GOVERNMENT MILITARY SURPLUS ASSETS

Write in 41 on Reader Service Card.

SEGA DREAMCAST BOOT CD-
ROM. This CD-ROM allows you to play
CDR-BACKUPS and IMPORTS on your
Dreamcast. Includes BOOTCD, instructions,
& informational packet. For US Dreamcast’s
manufactured before 8/2000. Includes
WWWIFTP places via Internet for down-
loads. $50+ shipping. 619-749-7788.

Write in 40 on Reader Service Card.

FOR SALE: HP Vectra ES/12 w/HP 560
color printer,YYindows 3.1 HP Pavilion color
monitor. All for $350 incl. shipping.
HughMAdams@MSN.COM 1011 Hondo
Avenue Apt. D, Ft. Walton Beach, FL 32547.
850-864-2414.

www.rascoml.com WIN98 UTILI-
TIES. Web site blocking firewall, keypad
program launcher, demos, and special offers!
E-Mail: rascom@mediaone.net

SONY PLAYSTATION GAME

ENHANCER, mod-chip function
plays backup COPY of CD. You do
not need to have original to play backup.
Simply plug the enhancer in back of playsta-
tion! Skips both Sony logos, many preloaded
cheat codes. More $29. MOD-CHIP plays
backups, works with all models and games
$19. Order now B47-657-1160 or
WWWw.saveware.com

COMPUTER
SOFTWARE

FREE IBM DISK CATALOG of quality
Shareware and CD-ROMs. MOM ‘N’
POP’S SOFTWARE <ASP>, PO Box
15003-N, Springhill, FL 34609-01 | . 352-688-
9108. momnpop@gate.net

WWW.SCHEMATICA.COM FOR pro-
fessional freeware and shareware. Active and
passive filter design, 555 designer, linear sim-
ulators,

LIQUIDATION WINDOWS 95/98,
Office suites $10-69. Windows companion
$5. 1,000, games 10 PACK $20. Windows
tutorials $5, DOS $5. 714-778-0450.

FMSTUDY32 FM. LPFM allocation stud-
ies. Manage FCC database on your PC!
Manual included, $39.95. Demo, info, special
Web pricing at http://members.xoom.com/f
mstudy

1S07816 PROGRAMMER built $150.
Kit $125. No software. Blank smart cards
$20.00 or 8/$100.Tony 419-385-3100.

LOOKING FOR cheap clone PC
parts that actually work! Call

UTWE for hard drives, disk controllers,’

video cards, mainboards, etc. We also have

= Variable power control (5 to 40 walls)

WELLER SOLBERING STATION - MDDEl WLC 100

RSR-w—TELECOMMUNICATIONS TRAINER A

-

HANDS-ON TELEPHONY, LAN, CATV EXPERIENCE A=

network suff fike cables, cards, adapters, | 2 Gebiacsaoneaig SeTSn WITH ONE SELF-CONTAINED UNIT 1 Y
hubs, etc. NEVY tape drives |.4G $30 ea. | T-Comm Trainer (TGM-100) $10995 Only P

(or 2) meg PCI video cards $10 (or $15). LU LI [T 3 i Tec” FUNCTION GEN. | Lab Manual / Work Book. 5% ¢ a5

2GB 3.5" SCS! hard drive with cable and PCI insTEK WITH INT/EXT FREQ. COUNTER 3795 199 7’)\ N
controller $45. Remember, today we have i, 0SCILLOSCOPE 3 MHz, Digital Display -w T 1985 MODEL TCM-100
tomorrow we don't! So email or call now. MODEL GOS-620 R — g

Case of 7 nearly new Epson keyboards, 21 | Dual Ghaml - z0miz —gre=s | MODEL 8218 $199% Z. ’ SOLDERLESS BREADBOARD |PRESS-N-PEEL | RESISTOR
($3 ea.). There are other deals too! For the (INCLUDES PROBES) 299 ALLIGATOR LEADS go1p 830 tie points. MB102PLT 4 KIT

latest dealsheets send an email to SCOPE PROBE 60 Mz $4995 | SET OF 10 52 ,ﬁ model features 3 binding posts L=d 1/4W 5%
dealsheets@utwe.com or call 626-930-1121 SWITCHABLE X1, X10 12 and aluminum backplate. i film. 5 pieces
(10am-5pm_Pacific) or fax 626-930-1123. DIGITAL MULTIMETER SWITCHES 50 é Part No. 1-0 10+ EESH |PC Board Transfer Film | €ach of 73
Emaik: sales@utwe.com 32 Ranges - 3z Digil LS NN ... B 6. NB102 595 5,00 KR | onpaesshect sacp | YalUES- 365
SPECIALS ON 8/4/00: Leoptics CORW | MODEL iY-5¢ sg7% (@ | SOLDERING IRON 3-WIRE | MB102PLT 895 800 ™75 |0 brocr il oy | pieces tolal
kit, recail package with Mitsumi drive. ~ JRRCIUC et O gy | HIGH PERFORMANCE  $B25MOTION DETECTOR PNP Blue20 Seet . 2895 | ey $005
Adaptec software, | each CDR/CDRW L o “ 060501 $2ea - 10For §15 L5 20| PpWet20Sheet 285 |! 3
media $99. Media: CDR 6X Write, 50pk PAD-234 HIGH QUﬂ_ALITY TOOLS —

spindle $19, 74 min CDRW in jewel case, DIGITAL/ANALOG TRAINER| With Cushion Grips and ne&,;,,,, Sft'""v > .

30+ at $0.75 each, IBM 20GB Ultra 66 Complete gﬁedle Nose | Wire agona ek GAIA

drive, 2MB buffer, $109. Much more at | poriable liers_» |Stripper “"“2.’7’ TALS00 10 Wi, o
www.ts.nu, frequent pricing update for ;’:ﬂ;g}:‘g‘d i85 %1“ $2% | 7805 Regulato 30¢ ea. MORE

hot items like CPU or memory. Or request L 2N3904 10 Min. .6¢ ea -Pri

CB o our sk, cureny 700+ pages Web [t povr i} | DG POWER SUPPLIES| fizzss e S || Lowepeead

pages by fax, too. I-year or better warranty e ; = gy 3

on all parts. tech-specialities, Inc., 5703 digtal VO, ruged design, | Vartable owpul 0-30 VOC, 03 Amp$§00 S gfgeﬁgﬁ 1{}‘ o 1-3: “ ftems In Our

Heffernan, Houston, TX 7708741 |3. 1-800- D MODEL HY3003-3 - TRIPLE OUTPUT Yelow LED T 1% one 8o 02 || FREE

864-5391 for orders and tech support, fax: Assembled =R Two 0-30 VDL, 0-3 Azp Photo Cell 10 Ma 65¢ €a. 256-Page Calalo

713-307-0315. 51 wu s-l-lmg variable oulpuls plvs 5V 3A 321 5m % 100K PoL, 1'WHE 150 62 ge Calalog

FOR SALE: HP 85 w/lO ROM and 16K
mem module $350 incl. shipping.
HughMAdams@MSN.COM 1011 Hondo
Avenue Apt. D, Fr. Walton Beach, FL 32547,
850-864-2414.

365 Blair Road+®Avenel, NJ 07001-2293
800-972-2225
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NEW MICROSOFT Windows
Millennium is here! More like
Windows 98 than the Windows 2000 which
is like NT, installs easy from desktop and
includes new updated drivers, Includes CD-
ROM, manuals, certificate $139. Windows
95B only $39! B version has FAT 32 large
partition support. Includes CD-ROM and
boot floppy. Order now 847-657-1160 or
Www.saveware.com

CAM & MOTION SW/HW: Z-trace,
PCB toolpath. Plotcam motion control, step
drivers. Www.megabits.net/ddt FAX
321-452-7197, 321-459-2729. heater@m
egabits.net

COMPUTER

EQUIPMENT WANTED

WANTED: MILITARY capacitors, resis-
tors, transistors, diodes, ICs, semi’s, etc.
Please fax/E-Mail excess lists & RFQs 818-
769-1002 fax B18-769-1084.
electmatind@earthlink.net & http://www.
militarycomponents.com

WANTED: FOR historical museum, pre-
1980 microcomputers, magazines, and sales
literature. Floyd, VA 24091-0341 (540-763-
3311/540-382-2935).

DEC EQUIPMENT WANTED!! We
are buying DEC systems, boards, terminals,
drives and peripherals. Also Scientific Micro
Systems (SMS), DSD, Dambility, Dilog, other
DEC compatibles, and Computer Output
Microfilm (COM) units. Please call for a
quote or fax us your equipment list. Ve buy,
sell, and trade. KEYWAYS, INC., 937-
847-2300 OR fax 937-847-2350.

FEITEK PROVIDES repair, calibration
and traceable certifications of test equip-
ment. Free estimates.V¥Ve 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.

HP CALCULATORS wanted: models |0,
70, calculator watch, others for private col-
lection. Cash paid. Bob Morrow, 765-855-
2348, rkmorrow(@aol.com

Track down jam
famous WAZEBY

even include 4 ha
| up and operation!

ppler D

mers and hidden transmitters with ease! This is the

on compass style LED display, easy o hook up to any FM receiver, The
lramnuﬂef-ﬂuob}edo&youlDF‘m-neednoibeFM‘ it can be AM, FM or CW.

| Easily connects 10 receiver's speaker jack and antenna, unit runs on 12 VDC. We
home-brew “mag mount* antennas and cable for quick set
ips can be cut and optimized for any frequency from 130-
1000 MHz. Track down that jammer, win that fox hunt, 2ero in on that downed
Cessna - In:s is an easy to build, refiable kit that compares maost favorably to com-
units costing upwards of S

ot Finder Kit

cti Finder

DFer featured in April 99 QST. Shows direct bearing fo

1 GHz RF Signal Generato

A super price on a full fea-
tured RF signal generator!
Covers 100 KHz 1o
§99.89998 MHz in 10 Hz
steps. Tons of features;
calibrated AM and FM
modutation, 90 front panel
memonies, built-in RS-232
interface, +10 10 <130

Bm cutput and more!
Fast and easy to use, Its

| Wireless RF Data Link Modules

RF link boards are perfect for any wireless control application; alarms, data
transmission, electronic moniloring...you name it. Very stable SAW resonator
crystal led receiver - no f drift! Range up to 600
feel, In:ense free 433 MHz band. Encoder/decoder units have 12 bit Holtek
HT-12 series chips allowing muliple units all individually addressable, see
web site for full details. Super small size - that's a quarter in the picturel Run
on 3-12 VDC. Fully wired and tested, ready lo go and easy to use!
RX-433 Data Receiver. TX-433 Data Transmitter.
RXD-433 Recelver/Dacoder..... $21.95 TXE-433 Transmiter/Encoder.

14.95
]

big bright vacuum florescent display can be read from anywhere on the
bench and the handy ‘smart-knob” has great analog feel and is intelli-

ity enabled when entering or changing parameters in any field - a
real time saver! All functions can be continuously varied without the
need for a shift or second function key. In short, this is the neralm
you'll want on your bench, you won't 1 find a harder working F signal
generator - and you'll save almost $3,000 over competilive units!
RSG-10008 RF Signal Generator

Super Pro FM
Stereo

World’s Smallest TV Transmitters

. Perfect video transmission from & trans-

We call them the ‘Cubes’...

Transmitter

Professional synthesized FM Stereo station in easy lo use, handsome
cabinet. Most radio stations require a whole equipment rack to hold all

J| mitter you can hide underaq;arlelandm! as thick as a stack of
| four pennies - that's a nickel in the picture! Transmits color or B&W
i with fantastic quality - almost like a direct wired connection to any

the leatures we've packed into the FM-100. Set freq with Up/Down
butions, big

more squeals or swishing from ch af CD inputs!) Limiters for max
“punch’ in audio - without over mod,

D display. Input bwpass filter gives great sound (no
ED meters 1o easily set audio

launches, RIC models, robots - you name itl Units run

5

CCD Video |f
Cameras |

Oocp quality Japanese Class ‘A’
D array, over 440 lina line resolution, not the off-spec
arrays that are found on many other cameras. Don't be
fooled by the cheap CMOS single chip cameras which have
1/2 the resolution, 1/4 the light sensitivity and draw over
twice the current! The black & white models are also super
IR (Infra-Red) sensitive. Add our invisible 1o the eye, IR-1
iluminator kit o see in the dark! Color camera has Auto
?m white balance, Back Compensation and DSP|

ilable wnhwuwngle{ ') or super siim Pin-hole style
lans. Run on 9 VDC, standard 1 volt p-p video. Use our
transmitters for wireless transmission lo TV sel, or add our
1B-1 Interface board kit for super easy direct wire hook-up to
any Video monitor, VCR or TV with AV input. Fully assem-
biled, with pre-wired connector.

—- ====3 TV tuned ta cable channel 59. Crystal controlled for no fraquency
dnﬂ with performance that equals models that cost hundreds more! Basic 20 mW model transmits up to 300" while
the hgh power 100 mW unit goes up to 1/4 mile. Their very light weight and size make them ideal for balloon and

on 9 volts and hook-up to most any CCD camera or

slandan! video source. In fact, all of our cameras have been tested lo mate pertadly with our Cubes and work great.
F

fevels, built-in mixer with mike, line level inputs. Churches, drive-ins,
schools, colleges find the FM-100 the answer to their transmitting
needs, you will too. Greal features, great price! Kit includes cabinet,
whip antenna, 120 VAC supply. We also offer a high power export
version of the FM-100 fully assembled with one wait of RF power, for
miles of program coverage. The export version can only be shipped if

Operales in standard AM broad-

cast band. Pro version, AM-25, Is synthesized for sta-

ble, no-drift frequency and is setable for high power
output where requlations allow, typical range of 1-2
miles. Entry-level AM-1 is tunable, runs Fi

100 mW, mngemmwle Both accept line-level

Inputs
from tape decks, CO players o mike mixers, run on

volts OC. Pro AM-25
malching

AC power adapter,

- you can be on the air in an
AM-25, Pruiamunallll'fmmiﬁar!it

AW, Entry level AM Radio Transmitter Kt .. §20.95 | deal for school
§1435

CAM, Matching Case Set for AN-1

maximum

case and botiom loaded wire antenna. Entry-
level AM-1 has an available malching case and knob
sl that dresses up the unit. Great sound, easy o buid

by a signed that the uni wil be expom
FM-100, Pro FM Stereo Transmitter Kit .
FM- ICOWT Fully Wired High Power FI-IC 3399!5

No drift, microprocessor synthesized! Great audio

q

mixer and you'ramme-azr Suapablehrhghoriawnmeﬂﬁus
12 | 12 VDC or 120 VAC. Kit includes snazzy case, whip antenna, 120 VAC

power adapler - easy one evening assembly.

FM-25, Synthesized Stereo Transmitter Kit
Lower cost alternative o our high performance trans-
mitters. Greal value, easily tunable, fun to build. Manual
goes info great detall about antennas, range and FCC ﬂ
rules. Handy for sending music thru house and yard,
projects too - you'll be amazed a the
il audio quality! Runs on 9V battery of 5§ fo

CCOWA-2, BAW CCD Camera, wide-angle lens m
CCOPH-2, B&WGGDCmnra.alnnﬁlplthlml
CCDCC-1, Color CCD Camera, wide-angle lens . . 512995
IR, IR Huminztor Kitfor B&W cameras $2495
IB-1, Interface Kit

aboul Radio Moscow or the BBC in London? Now

services

by Mncnaei

power
PIC-1, PICPRO PIC Chip Prngﬂmmer Kit

Fbr Techmca.’ info. Order Statu

Mini Radio
Receivers

Imagine the fun of tuning into aircraft a hundred miles away, the local police/fire department, ham operators, or how

this on a little radio you built yourself - in just an

evening! These popular little receivers are the nuts for catching all the action on the local ham, aircraft, standard FM

broadcast radio, shortwave or WWV National Time Standard radio bands. Pick the receiver of

to build, sensitive receiver has plenty of crystal ciear audio to drive any speaker or earphone. Easy one evening

assembly, run on 9 volt battery, all have squelch except for shortwave and FM broadcast receiver which has subcarri-
ar output for hook-up to our SCA adapter. The SCA-1 will tune in commercial-free music and other ‘hidden" ial
onnected to FM receiver. Add our snazzy malching case and knob set for that smart finished look!

.. $29.95 . 83495

$34.95

.. $34.95

i choice, each ea

FR5, 6 Meter FM Ham Band Kit ..

FRA10, 10 Meter FM Ham Band Kit.
FR-145, 2 Meter FM Ham Band Kit.
FR-220, 220 Mz FM Ham Band Kit
Matching Case Set (specily for which kit)

1o use medur the PICISC& |6F84 16FB3 microcontrollers by Microchip. All software
g%ot free updates available on Ramsey downioad site!
arﬂfemadmﬂecvmiﬁ Now, rnbef

. Add matching case and whip antenna set for nice pro’ look.
.. 53495

FM Stereo Radio
Transmitters

" BRI Add muscle to your signal, boost power up to 1 walt
5y overa range of 100 KHz to over 1000 MHz! Use
s a lab amp for signal generators, plus many foreign users employ the
LPA-1 to boost the power of their FM transmitters, providing radio ser-
vice through an entire town. Runs on 12 VDC. For a neal finished look,
add the nice maiching case sel. Ouldoor unit attaches right at the
antenna for best signal - receiving o transmitting, weatherproof, tool
LPA-1, Power Booster Amplifier Kit $39.85
CLPA, Matching Case Set for LPA-1 Kit

LPA-1WT, Fully Wired LPA-1 with Case ..

FMBA-1, Outdoor Mast Mount Version of LPA-1

FM Station Antennas
For maximum performance, & good antenna is needed e
Choose our very popular dipole kit or the Camet, a factory
made 58 wave colinear model with 3.4 dB gain. Both
work great with any FM receiver or transmitter.
TH-100, FM Antenna Kit
FMA-200, \fmimllntema

Set
RF Power Booster |

el inchudes the great looking matching case, knob el
supply. Mmmmmun?ﬁ those r‘eaer mgcoml lers now... orueryour PICPRO !oday'
$50.95

HAMSEY ELECTHONICS INC.

See our complete cafalog and order
s on-line with our secure server at:

Call Factory direct: 716-924-4560

INGMFG Sﬂlﬁtﬁ(mﬁuﬂmhﬁd Examine ko 10 days, if
not pleased, return in original form for refund. Add $5.95 for ship-
ping. handling and insurance, Orders under $20, add $3.00. NY res-
dents add 7% sales tax. Somy, no CODs. Foreign onders, add 20%

www.ramseyelectronics.COm | . srsce i o ue cos s and specty shoping meinod
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KENTRONIX TEST EQUIPMENT
SPECIALS. Check our WEB site at
http://www.kentronix.com for
monthly specials.We are also looking to buy
test equipment, coaxial and waveguide com-
ponents, manuals, etc. Contact Brian at 732-
681-3229 or FAX 732-681-3312. E-Mail:
brian@kentronix.com

DEC EQUIPMENT WANTED!! We
are buying DEC systems, boards, terminals,
drives and peripherals. Also Scientific Micro
Systems (SMS), DSD, Datability, Dilog, other
DEC compatibles, and Computer Output
Microfilm (COM) units. Please call for a
quote or fax us your equipment list. Ve buy,
sell, and trade. KEYWAYS, INC,, 937-
847-2300 OR fax 937-847-2350.

POOR MAN’S Spectrum Analyzer/
Monitor Receiver Kit. 2 to |,700 MHz Basic
kit only $98. Now available with switched
resolution filters, tracking generator and
direct digital frequency readout. Works with
ANY scope or IBM compatible computer.
Send stamped envelope for details. Science
Workshop, Box 310B, Bethpage, NY 11714,
heep:/fwww.science-workshop.com

WANTED: MILITARY capacitors, resis-
tors, transistors, diodes, ICs, semi's, etc.
Please fax/E-Mail excess lists & RFQs 818-
769-1002 fax 818-769-1084.
electmatind@earthlink.net & huep:/fwww.
militarycomponents.com

BROWSE OUR VVeb site and check out
the “monthly special.” TDL Technology. Inc..
www.zianet.com/td|

TEST EQUIPMENT technicians needed:
calibration and repair techs. Three full-time
openings. We are located in Broomfield,
Colorado, between Boulder and Denver. Ve
perform electronic and physical/dimensional
calibrations. Please send resume to irl@cali
bration.com

AFFORDABLE HP ?ower sensor repair!
Most 8481As 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.

POCKET TESTBENCH, inexpensive
RS-232 instrument, with scope, logic,
counter, generator modes, Also, products for
embedded development. Oricom Techno-
logies, 303-449-6428. www.sni.net/~oricom

SECURITY

HIDDEN CAMERA! Looks like a
smoke detector, actllally isa 3.6 mm B/W
wide angle lens. Lightweight, put anywhere.
Only $69.95+ 5&H. ORDER TODAY.
Privacy Electronics, 1-877-WIRE-TAP.
WWW.BUGGED.COM

Continued on page 57




by Steve
Daniels

ne of the most common ques-

tions asked by beginning elec-

tronics hobbyists is: "How do |

draw neat, accurate schematics?

Drawing by hand seems awfully
inefficient, but | don't want to spend a lot of
money for special software."

Fortunately, there is a very good answer
in the form of Microsoft Paint, the bitmap edi-
tor that is included in every copy of Windows.
It's free, and you can use it to easily create a
whole palette of your favorite symbols as
shown in Figure 1.

I'll show you in this article how to use
Paint to create the palette, and the basics of
how to use it to do great schematics. If you've

How To Draw
Schematics
Using
MS Paint

| never used a bitmap editor, you'll start to
| learn how this sort of program works — a

good thing for any 21st century professional
| or hobbyist to know.

I'm presuming that you're familiar with

| the basic point-and-click functions of Windows
95/98, and that you have some experience
with dragging objects between windows and
cutting and pasting. | won't presume that you
already know Paint, so, if you do, please bear
with my explanations of basic functions.

You can find the Paint application on the
Windows Start menu under
Programs/Accessories, but it is much more
convenient to have a shortcut to it. If you
don't already have a shortcut icon for Paint on

| your desktop, Figures 2 through 7 show how
| to put one there.

Creating Your First Symbol

We will be working with the Paint pro-
gram opened in two windows: one for creat-
ing symbols and the other for storing them as
a palette for later use. To begin, double-click
the shortcut icon to start Paint. Reduce the
application in size so that it is a window on
the desktop. Now open a second instance of
Paint and leave it maximized. The white back-
ground in this window should be 600 x 800
pixels in size, and Figure 8 shows how to set
this up, if necessary. Symbols created in the

Illl|ll|

R1
R11 R12 R13 R14 R15

=
3
=4
IS
MY

R2 R3 R4 R5 R6 R7T R RI R1D

C1 C2 €3 C4 C5 C6 C7 C8
C$ C10 C11 €12 C13 C14 C15
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BAsten|| T @ 1 : 'i-‘-_z;gg'; |1 @3 l
~ Back Fan'mfd = Paste | Undo |
Jm C\Proglam Fllos\Acmwm -]
LW Cj Ivex Al deer_Tamd' (@) :
-0 Mssq? =i | BMspaint eve
- B0 Multimeda Files ] mspex32.di Right-click
S Ul e | 3 My Documents ] mewd6_32.wpc and drag
: — . =02 Progiam Files ] peximp32 it o
L1 m Y Accessories - {¥wordpad.exe
_ i @ e hd ajmm =
Figure 4 i !i / j rl e A
EX Exploring - C:AWINDOWS\S £ 11 object(s] selected | 5 My Compugel” P
| B Edt View [ ﬁwm xanu : (b) Release the mouse button on the desktop /-
e @ B yootive
Back - memd : : Copy Here ‘
jmi&‘_‘i cwuoowsxswl Mol e (c) Then click here == Create Shortcuts) Here
Da:ktop A
Ij ggg"i%;wm] . smaller window will be copied to this one.
: B-a3(C) e Figure 5 In the menu of the large window, click
' | B8 Acrobal3 [ L3 MyDocuments Options, and make sure that Draw Opaque is
{2 My Documents =3 Program Files NOT checked. If Draw Opaque is checked,
\ ¥ i
E Program Files | @3 Accessories click on it to uncheck it. See Figure 9.
Click here ; R Click here Now go to the smaller window. While it is

possible to "just draw" symbols if you have a

Each month, |u¢ '_ll'ns will be —

s sponsor ... .
Earth Computer
see l'eehnolosies
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A $99.00 value!

Complete enclosed
video input 3" NTSC monitor in metal case
featuring a new Sharp 3” TFT and includes
12-volt output 120 VAC wall power supply!
Ideal for video security monitor!

For more info, go to
http://www.flat-panel.com/video.htm
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Figure 9
iy untitled - Paint
Eie Edt View Image
e

S IN[S |3z

very steady hand and good eyesight, | found

it convenient to create a small "composition”

area — 65 by 20 pixels, in this case — and

draw symbols dot-by-dot. Figure 10 shows

how to create the area. Increase the zoom

and change the view so that the background Figure 7

becomes a grid as in Figure 11.

Let's draw a resistor. As shown in Figure

@
Q —=

To rename this: (a) Right-click on it: {c) Type the new name:

| Paint

(d) Click once on the desktop:

Paint

12, click the pencil tool and use it to fill in
dots by clicking in the squares of the grid —
almost like following a paint-by-number draw-
ing! | have shown the proportions that | used

for the symbol | created, but you can make
your own choices depending on the look-and-
feel that you want for your drawings.

See Figure 13. Rubber-band the newly-cre-
ated symbol and copy it to the clipboard
(CTRL + C). Now go to the larger window and
paste it on the palette (CTRL + V). Save the
palette with the filename of your choice.

Return to the composition area. Unselect
the resistor figure by clicking anywhere on the
grid, and clear the grid by clicking

(b) Enter these settings and click OK

Attnbutes nm I

Image/Clear Image on the Paint menu. Now
draw a capacitor using the proportions shown
in Figure 14. Copy this symbol to the palette
and save the palette again. Figure 15 shows

the proportions for a number
of other common symbols,
which you can also draw and
copy to the palette. You will
need a larger grid to draw the
transistor and the op-amp, so,
as you did earlier, set the size
of the working area in the
Attributes.

In order to speed the
process of doing designations, |
pre-typed a bunch of labels for
resistors and capacitors — R1
through R15 and C1 through
C15 — as you can see in Figure
1. When you have finished a
drawing, it's very easy to just
copy a whole group from the
palette and slide the labels into
place individually.

Drawing Schematics

Once you have a full

palette of symbols saved, drawing a schemat-
ic is very easy. Open the palette in one

Figure 10

File Edit !bw_npum Help :

Mo Fip/Rotate..  CulR
a

7|
Q

74
Vi

Clear Image Ctrl+ShftsN
{a) Click here

(c) The background becomes a small working area
I untitled - Paint M=

Ele Edt Yiew [mage QOptions Help
L
@
Q

A

Colors =
{f‘ Black andwhite & {Colarg

e

(b) Enter these settings and click OK
Altributes 74 %}

page setup parameters. These will give you as L Draw Opaque is unchecked, and you are
much use as possible of an 8-1/2 by 11 sheet | ready to go. Switch to the palette instance,

instance of Paint. Open a second instance for | in landscape orientation. Figure 17 shows the | rubber-band a symbol, and copy it to the clip-

your schematic, and see Figure 16 for the

| setup for Image/Attributes. Make sure that | board, switch to the schematic instance, and
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{; untitled - Paint

(b) Widen the window so that you can see the whole work area.
M=1F

I’ untitled - Paint

d I N D ity
>l=jof3 Tg

Figure 12
e (@) T thraw a symbol, use the pencil to fill in the dots

Ele Edt View Image Qptions Help

Figure 14

I untitled - Paint

fle Edt View Help

e [
Al
2|Q
18

|mage QOptions
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Figure 13

: Figure 1 Ii untitled - Paint
= (a)Increase  Eie Edit JECCY Image (Options Help
thezoom  Jq)- v JoolBox  CulT
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Custom... = A Test T ook Custom...
Show Gird Ciit+ i
Show Thumbngl AN I

(c) Click here

(d) You have a grid for laying out symbols!

Mi=1 E3

(a) Select the symbol and copy it to the clipboard.

r_; untitled - Paint

Eile Edt View Image Ootions Help

TRy

M= F1

se this tool. Click and diag over the
E"mlllbl“ﬁ.l

(c) Name the file

Fle Edt View |mags Options Help

i1
Lol

(x4

elsININ =

A

paste the symbol to the schemat- |

ic. To connect symbols, either
select a symbol and move it so
that its connecting line merges
with another symbol, or add
lines as needed. Remember to
save the schematic occasionally
as you work. Paint permits copy-
ing, cutting, and pasting of any
rectangular area, and you can
use these functions to re-format
the drawing as it grows and as
your ideas change. Figure 18

=N

T

Q () Paste the symbol on the palette

shows a work in progress. For detailed instruc-
tions on how to use the tools on the Paint
toolbar, consult the Help screens or a third-

| party reference.

It is entirely possible and desireable to

| construct "library” pages of commonly-used

circuit patterns (power supplies, amplifier
stages, logic blocks, etc.) and have these avail-
able whenever you need them. Like any soft-

| ware tool, the palette is only a starting point;

feel free to bend it to your own needs and
tastes.
Other bitrap editors can also be used for



o
o

H
5B

1
3
s

this application; in particular, | can recom-
mend PaintShop Pro by Jasc software. That

package does everything you would want of a

bitmap editor, is much more flexible than
Paint for those functions, and includes many
functions for creating and editing graphics
that are not available in Paint. PaintShop Pro
does cost money, but you can try out a fully
functional evaluation copy before buying it.
To anticipate a question: Yes, you could
use the techniques described here to do PC
board artwork by setting up a template and a
palette of component outlines. However,
while this method can be made to work for

b+ 1 untitled - Paint

simple boards, | don't recommend pur-
suing it. My reason is that there are a
number of inexpensive CAD packages
available that are optimized for creating
PC boards. They are.all capable of creat-
ing a file format — called a Gerber pho-
toplot — that is understood by fabrica-
tors and designers all over the world. A
bitmap editor is not suitable when you want
to have a factory make a board for you. My
favorite package for doing board layouts is
Ivex's WinBoard. You can download a no-

| charge evaluation copy — fully functional up
! to 100 pins — from www.ivex.com.

| hope you enjoy using the schematic sym-
bols you've created, and | welcome comments
and questions at smallbearelec@ix.netcom.
com. If you would rather have the complete
palette of symbols emailed to you, please
send a check or money order for $10.00 to:
Small Bear Electronics, 123 Seventh Avenue
#156, Brooklyn, NY 11215. | can also
accept MasterCard or Visa through PayPal,
-and you can find the PayPal icon on my
home page: http://home.netcom.com/
~smallbearelec. NV
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1ST PLACE
“WORLD PEACE”

by Greg and

f
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|
S
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o
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JUDGES COMMENTS: “What impressed us most was
_ the quality of the enlgineering. The circuit boards
~ are designed very cleanly and the electrical and

mechanical construction appears professional”

Robot controller

processor board Dual channel

receiver board

Status display mou

Control box
interface board

Control box
processor board

nted

in World Peace

he

Robot controller
interface board

Electronics mounted
in World Peace

i

Dual channel
transmitter board

Self-Commencer
interface board

Status display
board

The World Peace

External view of

Electronics mounted
control box

in control box

=

with the control box is lost, and to ensure the safe operation of the

Project (Rev 02)

- In 1998, my brother
- David Campbell and |
formed Bohica Brothers Robotics and began building our first fighting robot,
World Peace. With the help of the other members of Team Bohica (Ed
Spencer, Ron Bitondo, and Ed Bitondo), World Peace made its first appearance
in November 1999 in Las Vegas at the BattleBots Bot Bowl |
(www.battlebots.com).We fought in the Super Heavyweight class and unfortu-
nately were eliminated from the one-on-one in our first fight. Ve did better in
. our second fight in the rumble (all robots competing at the same time),
. which we won. So with our |-1 lifetime record and lessons learned, we
. started work on World Peace (Rev 02). We had hoped to compete
in the June 2000 competition in San Francisco, but we were not
able to complete all of our upgrades in time.World Peace is anx-
iously waiting for its next chance to fight the good fight for
truth, justice, and
nan-viclent conflict resolution.

Onboard Robot Controller

World Peace is powered by a modified chain-
saw engine driving a hydraulic pump (system pres-
sure is 2000 psi). All robot functions (except ta

%
&2 "

Hydraulic valve
control board

for the electric start) are implemented with
hydraulics. The onboard controller selects
the best of the two 9600 baud RF links
(900MHz modules were purchased to

implement the RF link) to receive con-
trol signals to operate the robot. Basic con-
troller functions include control of the chain-
saw engine by adjusting the engine throttle setting based ke
on hydraulic pump speed, and controlling the various hydraulic 3
valves used to make World Peace go. The main weapons are the beak

and lifting arm. Two hydraulic motors are used to drive the robot with sepa-
rate left and right drive proportional valves for steering and speed control.

Various safety interlocks are implemented to stop the robot if communication

:
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External
view of
World

Peace

hydraulics.

The operating state of World Peace is displayed through nine LEDs. These
indicate the active comm. channel, the relative signal strength of each comm.
channel, good/bad messages received, throttle increase/decrease, and a power

indicator. Status LEDs are also provided for each
hydraulic valve and if the hydraulic system is
v/ enabled. The robot controller is based on the
’ National Semiconductor COP8 microcontroller.
‘ ' The onboard robot controller consists of eight
circuit boards: robot controller processor board, robot con-
troller interface board, dual channel receiver board, /O interface
board, hydraulic valve control board (2), status display board, and the self-
commencer (engine starter) interface board.
Control Box

The Control Box is used to operate World Peace at a distance. Redundant
900MHz RF communication links transmit control packets 20 times a sec-
ond. Two joysticks are used to control World Peace. The right

joystick is used to drive the robot while the left joystick is

used to operate the beak and lifting arm. Front panel con-

trols select the robot operating mode (standby, stare,

automatic, manual, and test), manually set the engine
throttle (not used in automatic mode), separate
» on/off switches for each RF channel, and allow
manual control of the hydraulic bypass valve,
engine start switch, robot horn, and shutdown.
CRCI16 error detection is used to ensure data
packet integrity at the robot. The robot controller is
based on the National Semiconductor COP8 microcon-
troller.

The Control Box consists of three circuit boards: control box
processor board, control box interface board, and the dual channel

receiver board,
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2ND PI.ACE
An Electronic
Flight Computer
entered by Jeff Karpinski

SRD PLACE
A PIC_ISA Control Board

(sample application:
a stand-alone web cam)

entered by
Dr. Edward Cheung

“100 Watt Power Amplifier”
entered by Robert E. Friess

“ClipClop”

entered by Victor Fraenckel

entered by
David E. Smith

“WindReader"™

Nuts & Volts Magazine/Sepre




Buﬁnil; Erar
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AUTHOR/TITLE REG PRICE SUB PRICE
Axelson, JL — Making Printed Circuit Boards $22.95 $20.65
Brown, RM & Lawrence — How to Read Electronic

Circuit Diagrams 19.95 $17.95
Carr, ] — Practical Antenna Handbook 39.95 $35.95
Carr, ] — Secrets of RF Circuit Design 29.95 $26.95

Davidson, HL — Build Your Own Test Equipment 22.95 $20.65
Davidson, HL — Radio Receiver Projects You Can Build $21.95 $19.75
Davidson, HL — Troubleshooting and Repairing Consumer
Electronics Without a Schematic $24.95 $22.45
Edwards, S — Programming and Customizing the
BASIC Stamp Computers $34.95 $31.45
Gibilisco, 5 — Amateur Radio Encyclopedia $29.95 $26.95
Gibilisco, S — Handbook of Radio and Wireless Technology $44.95 540.45
Gibilisco, 5 — TAB Encyclopedia of Electronics for
Technicians and Hobbyists (hard cover) $69.50 $62.55
Gibilisco, S — The Illustrated Dictionary of Electronics $39.95 $35.95
Goodman, R — How Electronic Things Work ... and What
to Do When They Don't $24.95 $22.45
Graff, R — Encycdopedia of Electronic Circuits N $35.95
Horn, DT — Basic Electronics Theory 5 $24.25
Horn, DT — Ready-to-Build Telephone Enhancements : $16.15
Lenk, J — Circuit -Troubleshooting Handbook : $35.95
McComb, G — The Robot Builder's Bonanza ; $17.05
Predko, M — Handbook of Microcontrollers 7 $49.45
Predko, M — Programming and Customizing the PIC
Microcontroller : $35.95
Predko, M — Programming and Customizing the 8051
Microcontroller
Sinclair, ] — How Radio Signals Work
Tomal, D/Widmer, N — Electronic Troubleshooting
Veley, V — The Benchtop Electronics Handbook: 260 Most
Common Popular Electronics (cloth cover) $65.00

Call_ 1-800-783-4624 today!

Send check or mmgdm to Nuts &Valu.‘ml Princehmd Court.Comnl,GA 92879. Include a
np (no P.O. Boxes, please & handling $4.50. CA residents add
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n instrumentation, all of us have
encountered one common prob-
lem, one that continually sur-

il I i
. f (A= i 4 W A rounds us in the world we live in
q‘S y ‘ ‘ ({4 E"yﬂ — 60 Hz noise.

; ; . The penalty for all our modern
conveniences is the AC power they
use which surrounds us and continual-
ly radiates 60 Hz electromagnetic
waves. These 60 Hz waves are usually
strong enough to easily creep into
low-level voltage signals we are trying
to capture; showing up as noise that
often is many times greater than the
signals we are seeking.

When these signals are audio, we’
hear a constant low-frequency tone
mixed with the audio we want to hear.
This AC noise or hum can be discon-
certing, and for something like music,
is damaging in the sense of destroying
the aesthetic qualities of the music.

Removing that AC noise without
altering the signal requires a filter
which rejects a small band of frequen-
cies around 60 Hz without affecting
other frequencies above or below the
rejection band. This type of filter is
called a band rejection filter.

This article describes a modular
instrument which uses the common
power supply described in the June
2000 issue of Nuts & Volts (pages
87-90, “Modular Instrument System”).

A modular instrument is a simple
instrument built in a stand-alone case,
but having its power supply in another
case which the instrument connects to
using a five-pin DIN connecting cable
such as RadioShack’s part number
42-2151.

While this article describes the
60 Hz notch filter as a modular instru-
ment, the basic filter circuit may be
incorporated into other circuit designs
requiring rejection of 60 Hz AC noise,
such as audio applications.

If you have an audio recording
with a 60 Hz hum, you can use this
filter to drastically reduce that hum
without compromising the audio itself,
because this filter has a band width of
only a few Hertz. This circuit is an
active filter design that uses carefully-
selected values of resistors and capaci-
tors to determine the frequency of
rejection.

Designing the Filter

Whenever | design an active filter,
I go to the book that's the holy grail
of designing active filters — Rapid
Practical Designs of Active Filters by
Johnson and Hilburn®. [ bought this
book while working on my EE degree,
a time long ago that | won't confess
to here, and have used it ever since
with great success. I've used other
books, good books | might add, as
well as various computer programs.
But I get the best results from using
this book, an important consideration
at an earlier time before we had com-
puter simulators for electronic circuits.

As its name implies, this book
gives the designer the tools to quickly
design a wide range of active filters,
up to an eighth order, by first select-
ing a basic capacitor and the cutoff
frequency. The designer chooses the
type of filter his circuit requires, such
as a low pass forth order Chebyshev
with 2 dB ripple, then goes to the
appropriate table to caleulate the com-
ponent values.

| have designed a number of dif-
ferent low pass, high pass, and band
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F.o= 60 Center frequency in Hz, for rejection
Q=20 Quality factor of filter
C =01 Capacitor in uF, frequency tuning
g =1 Filter gain, voltage ratio
Bi= fc Relationship of bandwidth to quality factor
Q
B=3 Filter bandwidth in Hz
K:= 100 Filter scaling factor
fesiC
K= 16.667
= Q Resistor R1 in Kohms <
Ry = 1582:K-.2 : Figure I:
Filter
Calculations
Rq =530.667

Rp = 1.592-Q-K Resistor R2 in Kohms

Rp = 530.667
R3 = 1.592-K Resistor R3, R4, and R5 in Kohms
R3 =26.533
R6 = 1.502. L Resistor R6 and R7 in Kohms
G
“Rapid Practical Designs of Active Filters, "
Rg = 26.533 David E. Johnson aid John L. Hilburn,

John Wiley & Sons, Inc., New York, NY, 1975,

pass filters using these tables, but
band reject or notch filters are another
matter — they tend to be a bit

twitchy, especially if you want very

narrow bands of rejection.

My first design was a Voltage
Controlled Voltage Source (VCVS)
band rejection filter using the book’s

Figure 2: Circuit Modules

’—”\/\/\/—
..A__| {—4

doing the arithmetic which
can be done with any calcu-
lator. But when the circuit
was simulated with
Electronic Workbench?, 1
was surprised to find its
center frequency way above
the designed value and
spent considerable time in
determining resistor values
to give a center frequency
of 60 Hz.

The simulation never
gave a narrow bandwidth
design, but rather one with
-3 dB points of about 35
and 75 Hz which would
corrupt much of the data
from a transducer. Although
the VCVS design uses the
fewest components for a
second order filter, its pre-
dicted performance was
unacceptable.

=== I then tried the

Multiple-Feedback band
reject design on page 213.
This circuit is more com-
plex than the VCVS requir-
ing three additional resistors
and a second opamp.
Again, | simulated the
design using Electronic
Workbench and found its
response so completely
unacceptable, I didn't pur-
sue it further.

I next tried the notch
filter design in Don
Lancaster's filter book®
which uses a summing

design procedure (page 210). This
involved selecting the desired center
frequency, bandwidth, and capacitor
values, then performing some simple
calculations to give the resistor values.
These calculations are given in the
bock and only involve substituting and

WILL NOT DECODE

New!

Special Prices for
TP1550PC
Call for Details

Panasonic still available!

TUNER REPAIRS

+MELESS PRODUCTg

The Best Prices and Service ¢ In Business over 15 years!

Phone 218-346-6660 Fax 218-346-6664
CABLE TV CONVERTERS

“TP 125 V"

128 Channel Converter with Volume

* REFURBISHED CONVERTERS ALSO AVAILABLE »
* QUALITY REPAIR DEPARTMENT FOR ALL YOUR

* REMOTES AVAILABLE FOR MOST CABLE BOXES »

DEALERS ONLY = GREAT QUANTITY PRICES « NO DECODER SALES

52 Serremeer 2000/Nuls & Volis Magazine

Write in 147 on Reader Service Card.

amplifier to take the outputs
from an active low pass and high pass
filter whose cutoff frequencies are
selected to form a notch. Simulations
of this design showed it having a wide
bandwidth and a low level of rejection
that is on par with the VCVS design
but requiring considerably more parts.

Surprised that these designs were
performing so poorly, [ finally tried
the Biquad band reject filter design, as
outlined on page 215 and, despite the
complexity of the circuit, I was sur-
prised how well this circuit performed.
This is definitely the circuit to use if
you're serious about band rejection fil-
ters. | designed the filter for a gain of
1 and a Q of 20, where Q is the qual-
ity factor defined as the center fre-
quency F, divided by the bandwidth
BW.

Q=F./BW

Simulation showed its pass band
to be extremely flat with an upper
limit of 1 MHz. By adding two trim-
mer pots, the center frequency can be
fine tuned to exactly the desired cen-
ter frequency and the notch for maxi-
mum depth of rejection. Since the
purpose of this filter is to reject 60 Hz
power line noise, the fine-tuning abili-
ty allows you to make this circuit near
ideal. The filter's performance is toler-
ant of component variations with no
great changes in response from small
changes in components.

The Design

To get good performance from
active filters, you need to use close
tolerance capacitors which are rather



expensive and hard-to-find. Note —
this does not apply to any of the
power supply decoupling capacitors.
The alternative to buying these is to
measure capacitors and select the
ones nearest the actual value.
Anymore, capacitor meters are an
inexpensive instrument often found in
digital multimeters, so selecting capac-
itors is easy. Of course, the more
capacitors you have, the easier it is to
find accurate capacitors.

For me, the 0.1 uF capacitor is
my most widely used value and there-
fore, | have a large number of them in
inventory, so consequently I chose this
value for my design.

The first step in the design is to
calculate the scaling factor K which is
used to scale the resistor values. This
scaling factor is 100 divided by the
product of the chosen capacitor value
in microfarads times the center fre-
quency in Hz.

“The designer must choose two
other parameters before calculating
the resistor values — the over-all volt-

age gain of the filter
and the bandwidth in
terms of the quality
factor Q. Since | want-
ed the maximum fre-
quency response,
which is limited pri-
marily by the gain
bandwidth product of
opamps, | chose a
gain of 1. A quality factor Q of 20
will give a bandwitdth of about 3 Hz,
a value | considered having a mini-
mum effect on signal quality together
with the scaling factor; the frequency
and the quality factor determine the
resistor values by using simply addi-
tion, multiplication, and division with
a calculator. The book gives a simple
formula for each resistor. For those
readers who use Mathcad®, | have
enclosed a Mathcad 6 file with the
design calculations for a biquad notch
filter that you can use in designing
other notch filters with different para-
meters. The name of the file is
bg60n20.mcd. A sample Mathcad

printout of this design is shown in
Figure 1.

| entered the filter design into
Electronic Workbench using the exact
calculated component values and the
generic opamp model. The circuit was
simulated using the bode plotter to
test the frequency response which
allowed me to quickly measure the -3
dB points, the center frequency, and
its signal rejection in dB. The frequen-
cy difference of the -3 dB points gives
the filter's bandwidth in Hertz. Next, |
replaced the exact calculated resistor
values with standard 1% resistor val-
ues and simulated the circuit again.

The filter's response changed lit-

tle indicating the circuit is not very
sensitive to component variations.
Although the response was very good
using standard values, | experimented
and found those resistors which affect-
ed the center frequency and the depth
of the rejection notch.

By replacing those resistors with
the next lower standard values in
series with a 1 Kohm trimmer poten-
tiometer, | was able to exactly tune the
simulated filter to 60 Hz with a very
high rejection of about -50 dB. The
Electronic Workbench circuit file is
provided on Nuts & Volts web site for
down loading by users who wish to
further analyze this circuit. The file
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for punishment, don’t

worry about it. That's
why we have circuit sim-
ulator programs on our
computers — so why all
the discussion on trans-
fer functions then? Well,
the circuit of this filter is
actually an analog com-
puter® which is config-
ured for the filter's trans-
fer function.

For those who have
known personal comput-
ers since their first mem-
ories, analog computers
were once used when
digital computers filled a
large room, but had little
more power than today's
programmable calcula-
tors. Analog computers
are composed of circuit
modules which perform
basic math functions
such as addition, sub-

name is bqo6On20.ewb.
The Circuit

The biquad circuit gets its name
from its transfer function which has
two quadratic functions in it. A trans-
fer function is the algebraic expression
which relates the input and output of
a circuit. A circuit's transfer function
can be calculated — if the experi-
menter is so inclined — by using the
basic frequency expressions for capac-

itors and inductors combined with
resistors. But since this involves one
or more college courses to learn, we'll
forgo discussing how it's done. The
point is the transfer function for a
biquad circuit has two quadratic func-
tions, hence the “bi” for two and
“quad” for quadratic, where quadratic
means an equation in the form:

y=ax’+bx+c

However, unless you're a glutton

RF Data Modules

ANSMITT

#Small size: 17.78 x 11.43mm
#CMOS/TTL input
#No adjustable components
sLow Current. 4mA typical.
*4]18MHz or 433.92MHz OOK
#Simple 10 integrate -simply

add antenna, data and power
sRange up to 250ft.
*Wide supply range, 2-14Vdc
#SAW controlled - stability
= Also available in DIL package

s12.10

*5Vde operation

=High stability

4,800 to 38,400 bps half duplex
*3.wire RS232 interface

e Controller with user EEPROM
#RS232 interface protecied to £15kV
*Data packetizing performed by user
« Auto TX/RX changeover

=418 MHz and 433MHz versions
*Range up to S00ft. (0.25mW ver.)
#0.25mW & 10mW versions

#Reset switch and status LED's

#7.5-15V dc via DB9 connector, 20mA

*Compact size: 38.1 x 13.7mm
*On-board data recovery. CMOS
eLow curment. 2.4mA typical

*2kHz data rate. CMOS/TTL output

*0n 418MHz or 433.92MHz (4xx)
=No adjusiable componenis
ePatented Laser Trimmed component

#Sensitivity: -105dBm
*Available also in 0.8mA version
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‘M TRANSC)
*Only 23 x 33 x | lmm
=Up 1o 40k bps data rate
19200 baud with ASCII
*Up to 500ft. range
*5v operation
©0.25mW into 50
=418 or 433MHz PM
#Fast Ims enable
=Direct interface w 5V CMOS
#Auto TX/RX changeover

BIM-4xx-F ............ $87.36

*Up to 19,200 bps half duplex

#3 wire RS232 interface

*Range up to S00ft

e Transparent data packetizing
Supports 8 or 9 bit protocols

by * Self test function

*Reset Switch & Staus LED's

*1/4 wave wire antenna on board

#Available in a Simplex Tx/Rx
pair.(RTcomTX & RTcomRx)

#7.5V-15Vdc operation

BIM-4xx-RS232 ... $139.30
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traction, multiplication,
and even calculus functions such as
derivatives and integration.

General-purpose analog comput-
ers were programmed by using patch
cords to interconnect those modules
and other components, while numbers
were represented by voltage levels.
Analog computers were used to model
complex dynamic systems such as
orbiting bodies and vibrating struc-
tures, such as an aircraft's wing.

As an analog computer, the
biquad circuit uses three circuit mod-
ules that are shown in Figure 2,
which, when connected together with
a feedback path, gives the basic trans-
fer function of one quadratic equation
divided by a second one.

The first circuit module is the
lossy integrator (Figure 2a), the next is
an inverting integrator (Figure 2b) and

finally the inverter of Figure 2c. By
arranging these modules in slightly
different order with feedback, the ana-
log computer can represent the qua-
dratic transfer function of a low pass,
high pass, all pass, band pass, or
band reject filter while selecting the
values for resistors and capacitors will
determine the filter's frequency
response, in particular, the filter's cut-
off frequency.

As expected, the input signal
goes to the analog computer's input
while its output provides the now fil-
tered signal. As the input signal enters
the analog computer, it is multiplied
by the computer's transfer function
and exits the computer's output hav-
ing been modified; and since the
transfer function is frequency depen-
dent, different frequency components
are modified by different amounts
which results in the filtering action.

Calculating the required transfer
function for a desired filter and then
determining the values for the circuit
components to give that transfer func-
tion is a somewhat tedious exercise in
algebra, but Rapid Practical Designs
of Active Filters' has already done
the work for you so you only need to
enter the filter's cutoff frequency and
the value of the capacitor to quickly
design a filter. But for those readers
who wish to further explore this class
of filters, M. E. Van Valkenburg’s
book Analog Filter Design® has a full
chapter on the biquad circuit, chapter
5, titled “The Biquad Circuit.”

Construction and Testing

I was very curious if I could actu-
ally achieve -50 dB rejection with the
actual circuit, although [ suspected not
because the circuit simulation uses
ideal components. This is not to say
that circuit simulations cannot be used

120 VAC

12 .6 Vol t Output

Center Top

Figure 6:
60 Hz Source
10K
Filter Input

Filter Ground
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or trusted, but rather they must be
tempered by your experience in elec-
tronics.

Like any other tool, such as your
oscilloscope or voltmeter, it has its
limitations in accuracy. To test the fil-
ter's performance, I built the instru-
ment in two stages — the first stage
was the basic filter itself which could
be tested in the lab, the second as the
full instrument to be used with the
modular power supply.

I built the basic filter circuit first to
test the circuit’s performance before
putting the time, material, and effort
into the full instrument — better to
know it will work satisfactorily before
fully investing in it. The circuit was
constructed on a piece of blank circuit
board which fits into an aluminum P-
box enclosure sold in RadioShack
stores. This is a 2 x 3 x 5 inch box,
part number 270-238, selling for
about $3.00, that makes an ideal case
for modular instruments. My board
measures about 2-1/4 x 3 inches and,
as seen in Figure 3, the filter is built at
one end.

Opamp Al has all its leads bent
outwards level with the chip so they
don't touch the bare copper ground
plane. Refer to Figure 4. Begin con-
struction with the power supply
decoupling network, R8, R9, C4, and
C5, by cutting one lead of R8 to 1/4
inch and soldering it to pin 4 of Al.
Now cut and form the leads of C4 to
straddle the chip’s body and solder it
between pins 4 and 11 of Al.

Wrap one lead of C5 around a
lead of R9 close to the resistor's body,
then solder and cut the lead of R9
which has C5, to a length of 1/4 inch
and solder that end to pin 11 to com-
plete the network.

I placed the two high-frequency
decoupling capacitors C10 and C11
on the free ends of R8 and R9 by
looping a lead around the resistor's
lead, soldering and trimming the
capacitors leads flush. Trim the free
ends of capacitors C10 and C11 to
1/4 inch length and then bend the
resistor's leads up into a loop to allow
connecting test leads for power.

With the network completed, you
can position Al on the circuit board
and attach it by soldering the free
ends of capacitors C10 and C11 to
the circuit board. Al has three
opamps that connect to ground so use
a small screwdriver to push pins 3, 5,
and 10 down flush with the circuit
board then solder each to the copper
surface.

Now complete the basic filter cir-
cuit by installing those parts within
the dotted box of the schematic dia-
gram in Figure 4. Note that capacitors
C2 and C3 are part of the frequency
determining network of the filter, so
their value is critical.

Precision capacitors are both
expensive and hard to obtain, so use a
capacitance meter to cull your stock of
0.1 uF capacitors and select the exact
value. Although you want the value as
near to 0.1 uF as you can get, the
really important thing is for the capac-
itors o be matched, because the clos-
er the capacitors are matched, the bet-
ter the filter's performance.

Prior to testing, tack solder a
short bare wire on pin 12 of Al for
attaching a test lead to inject the test

i Gl
signal; note that the input

network S1, C1, and R1
are not needed for initial
testing, as well as the out-

put buffer amplifier A2, If
there is insufficient room to
clip an oscilloscope probe
to pin 7 of Al, you may
need to also tack solder a
short length of bare wire
onto pin 7 to form a test
point.

Trimmer pots R3 and
R5 are single turn printed

Bode Plotter
| =
T ~ Vertical Horizontal
) B | EE G
i[-6od8 | 15 [E [Hz |
® m & ® on

circuit board mount trim-

mer resistors with their
leads bent upwards. Use
epoxy to glue a small bit of

Figure 8: Electronics Workbench Filter Response

insulating material — such
as part of a wooden toothpick —
under each resistor to prevent acciden-
tal shorting to ground when adjusting.
Be careful not to glue any moving
parts on the bottom of the resistor
since this will prevent their adjust-
ment. Finally, use a length of #20
AWG bare buss wire, then form and
solder a ground bar to the copper foil
at the opposite end for attaching
ground leads.

For testing, use a split power sup-
ply, setting its output to £12 volts,
with the positive rail going to R8, the
negative to R9, and the ground lead
to the ground bar. The circuit will pull
less than 15 milliamps on either rail,
so if greater than 15 milliamps discon-
nect, find the mistake before continu-
ing.

Connect your function generator’'s
output and one channel of your oscil-
loscope to pin 12 of Al and adjust
the level for about 1/2 volt pp
sinewave at a frequency of about 200
Hz. Connect the other oscilloscope
channel to the filter's output at pin 7
of Al as in Figure 5.

If your filter is working correctly,
the input and output levels will be the
same amplitude. Now adjust the fre-
quency to 60 Hz and the output
amplitude should drop in level. Adjust
resistors R3 and R5 for minimum
amplitude, then sweep the frequency

sweep across 60 Hz, the output
amplitude will go very low while the
input remains the same, but on either
side of 60 Hz, the output will return
to the same amplitude as the input.

In doing this test, you will
undoubtedly have trouble setting your
function generator to precisely 60 Hz
and, since this filter has a bandwidth
of only a few Hertz, it's critical to
have a precise 60 Hz signal. This is
very easily done since your lab has a
very precise 60 Hz frequency source
available — the AC power in the wall
socket that your instruments are
plugged into. The AC power in your
home is set very precisely to 60 Hz
and since you are using this filter to
remove 60 Hz noise from signals, it's
exactly what you should use to set up
your filter.

All that is required is a six-volt fil-
ament transformer and two resistors
to form a voltage divider to give a 1/2
volt output signal. For six volts, a 1
Kohm and 10 Kohm resistor will give
this signal, but if you have a 12-volt
transformer use a 22 Kohm in place
of the 10K. Remember, if you are
using a center tapped transformer, use
one side and the center tap. Refer to
Figure 6 for the schematic and tack
solder the resistors to the trans-
former's leads, then check its output
with the oscilloscope. This output sig-

either using test leads, by soldering
short lengths of wire for jumpers, or
by tack soldering the transformer’s
leads directly to the filter as in Figure
7. Again, while monitoring the filter's
output, adjust R3 and R5 to give a
null, that is, a minimum output signal.
My filter gave a rejection of about -25
dBV which is calculated by:

Rejection, dBV = 20 *
log,,(Vout / Vin)

Vin and Vout can be RMS,
volts, or peak-to-peak volts — the only
restriction is they must be the same
units. If you're using a DVM for mea-
suring, its AC scale should be true
RMS since the output waveform at
center frequency is complex instead of
a sinewave. The -25 dB rejection is
about half the rejection obtained by
analysis using Electronics Workbench,
but if you move the bode plot cursor
in Electronics Workbench just a frac-
tion of a Hertz from the center fre-
quency, the rejection quickly
approaches the real filter's perfor-
mance. Refer to Figure 8.

The notch at the center frequency
becomes extremely sharp which does
not occur in the real world. When the
span of the bode plot is set from 59
to 61 Hz, a change of 0.01 Hz from
center frequency gives a change in

between 30 and 100 Hz. As you nal can be connected to the filter by notch depth of 10 dB. Furthermore,
Ref. Desg. Qty. Nomenclature Part Number
A1l 4 : TLO74 Quad Bi-FET Op-Amp, 14 pin DIP :note 1
A2 il : TLO72 Dual Bi-FET Op-Amp, 8 pin DIP : note 2
A3 ! 1 78L12 +12V, 100 mA, 3 Terminal Voltage Regulator, TOS2  :note 3
A4 1 1 79L12 -12V, 100 mA, 3 Terminal Voltage Regulator, TO92 :note 4
C1-7,10,11 :9 : 0.1 uF Monolithic Bép;ass Capacitor, 25V :
C8,9 i : 470 uF Electrolytic Capacitor, 25V :
2 12 : BNC Panel Mount Bulkhead Solderable :note 5
J3 il : 5 position DIN Receptacle, Panel Mount : note 6
R1 i | : 1 Mohm Resistor, 5%, 1/4 Watt !
R2,7 2 : 536 Kohm Resistor, 1%, 1/4 Watt
R3,5 ] : 1 Kohm Potentiameter Resistor, Single Turn
R4,6 e :26.1 Kohm, 1%, 1/4 Watt
R8,9,13,14 04 : 10 ohm Resistor, 5%, 1/4 Watt
R10-12,17 14 : 26.7 Kohm Resistor, 1%, 1/4 Watt
R15 =9 : 47 ohm Resistor, 5%, 1/4 Watt
R16 4 | : 4.7 Kohm Resistor, 5%, 1/4 Watt L
S1 ) : SPST Micro Miniature Toggle Switch, Panel Mount :note 7
=3 : Aluminum P-box, 2 x 3 x 5 inches :note 8

note 1 - Digi-Key part number 296-1777-5-ND
note 2 - Digi-Key part number 296-1775-5-ND

note 3 - Digi-Key part number NJM78L12A-ND
note 4 - Digi-Key part number NJM79L12A-ND
note 5 - Digi-Key part number ARFX1064-ND
note 6 - Digi-KeE part number 275-1014-ND
Shack part number 275-624
note 8 - RadioShack part number 270-238

note 7 - Radio

PARTS LIST
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5 - 12Volt
3 -5Volt

2 Ground
4 +12Volt

1 +5Volt

Back View

Figure 10: Power Connector

the depth of the notch varies with the
settings of the bode’s start and stop
frequency, another indication that we
are looking at a mathematical artifact
instead of real-world performance.

If testing shows the basic filter to
be working correctly, continue build-
ing the instrument by installing the
output buffer amplifier A2 and the
input network C1 and R1. Again,
start by installing the power decou-
pling network R13, R14, C6, and C7
to opamp A2, then position the
assembly on the circuit board and sol-

“der the free end of C7 to the circuit
board. Install the DC return network
R15 and R16 then connect pin 7 of
Al to pin 3 of A2. You may want to
do another test before finishing the
power supply because, if there is a
problem, you have more room to
work without the clutter of the power
circuits.

Install the filter's power circuits
which consists of regulators A3 and
Ad and capacitors C10 and C11.
Start by spreading the input and out-
put leads of A3 and A4, then bend
the end (1/4 inch) of each ground
lead 90 degrees and finally, solder the
regulators to the circuit board via their
ground leads.

Note that the schematic (Figure 4)
has the pinouts for A3 and A4.
Position the output of the regulators
leads as near to the power input pins
of Al as possible. Complete the
power supply by installing the two fil-
ter capacitors and then connect the
regulator outputs to the circuit power
using the regulator's output leads
directly or insulated wire if the dis-
tance is too great.

You may want to test the circuit

before installing the board in its case
by using a laboratory power supply. If
so, be sure and set the power supply
voltage at least three volts above the
requlator’'s 12 volt output to ensure
the regulators will correctly regulate.

Case

When you are satisfied that your
notch filter is working correctly, you
can install it in the case, but | advise
you to do all the sheet metal work
first. This involves drilling holes for
the three panel jacks and a toggle
switch. The ends of the case’s top are
used as the instrument’s front and rear
panels. The input and output jacks J1
and J2 are panel mount BNC connec-
tors which mount in 3/8 inch holes
drilled in the front panel.

The "AC/DC" select switch S1 is
mounted just above the input connec-
tor J1. The power connector J3 is
mounted on the opposite end of the
case's top in approximately the center.
This connector is a five-pin DIN panel
mount connector that requires a 5/8
inch hole that is too large to drill
cleanly in such thin sheet metal, even
if you have a drill bit that large.

This hole must be drilled smaller
and expanded with a rat tail file until
J3 will pass through the hole. If you
are going to be doing very many of
these, | strongly recommend investing
in a chassis punch such as a 5/8 inch
Greenlee round metal punch set, part
number 500-2409.4. This punch
allows you to drill a small hole, mount
the two halves of the punch on either
side with a bolt passing through the
hole to connect the punch halves
together, then by tightening the bolt

with a wrench, vou cut a perfect 5/8
inch hole in the sheet metal. Much
easier than fighting with a file and try-
ing to get the connector to fit.

You can mount J3 using screws
and nuts, but I find it easier to use
1/8 inch aluminum pop rivets which
don't work loose.

As seen in Figure 9, the circuit
board is mounted on the inside of the
case top with the filter input (pin 12
of Al) close to the front panel which
has J1 and J2. While holding the cir-
cuit board in position, drill a 1/8 inch
hole at the center of the circuit board,
through both the circuit board and
sheet metal top cover, then use a 4-40
% 1/4 screw and nut to secure the cir-
cuit board in place.

With the circuit board secured,
cut one end of the input resistor R1 to
1/4 inch, then bend the other lead 90
degrees about 1/4 inch from the
resistor's body. Solder the straight part
of R1’s long lead to pin 12 of Al with
the bent part of the lead pointing
upwards. The resistor’s body should
be in line with pin 12 and laying
against the circuit board.

Now press the short lead of R1
against the circuit board and solder it
to ground. Finally, the lead of R1,
which is pointing upwards (pin 12 of
Al), is connected to one side of the
switch S1 ("AC/DC") and soldered.
Connect a wire from the other side of
switch S1 to the center terminal of J1
(“Input”) and solder both ends.

The bypass capacitor C1 is con-
nected across switch S1 by soldering
its leads to the leads already connect-
ed to switch S1. For the filter's out-
put, solder a wire from the junction of
R15 and R16 to the center terminal
of J2 (“Output”).

Finally, connect the +12 volts of
J3 (terminal 4) to the input lead of
regulator A3 and the -12 volts of J3
(terminal 5) to the input lead of regula-
tor Ad using insulating wires. Connect
the grounds of J3 (terminal 2 and
Ground) to the copper foil of the cir-
cuit board using either insulated or
bare buss wire. Refer to Figure 10 for
terminal locations. Your instrument is
now ready for use.

Make a final test and adjustment

‘of the filter by connecting the input of

the notch filter to the signal source
shown in Figure 6, 60 Hz Source, and
the filter's output to an oscilloscope or

voltmeter. Again, adjust R3 and R5
for minimum signal level which gives
you the highest rejection of 60 Hz
noise.

If you need higher rejection, you
can cascade additional notch filters
together with each additional filter giv-
ing you another 25 dB rejection, but
remember you can't reach extremely
low levels of 60 Hz noise because the
noise will re-enter your signal from
other sources.

Now vou have another modular
instrument which I'm sure you'll find
to be a useful addition to your lab.
Note that for AC hum noise coming
from power supplies that have full-
wave rectifiers, the noise will be 120
Hz instead of 60 Hz. Filtering this
noise will therefore require a notch fil-
ter designed for a center frequency of
120 Hz. NV
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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
mation with a scan rate of 5 seconds per
cycle. 1 10 volt indoor operation, but can be
adapted for outdoor use. Includes 12 foot
power cord. Perfect solution to triple your
effective camera viewing angle! $39/each,
or $25/each in quy. of 4. Small size, 3-
1/2"D x 2°H. MATCO, Inc., Schaumburg, IL.
1-800-719-9605. E-Mail: sales@mat—cocom
Website www.mat-co.com

USE PC MONITOR AS SECURITY
MONITOR. The VGA-80| accepts stan-
dard NTSC or PAL inputs for dssplay 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., |-
B00-719-9605; Fax 847-619-0852; E-Mail:
sales@mat-co.com Website: www.mat-
co.com

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 ghosung and a:tually
IMPROVES existing video! Only one unit
needed with existing cable system.
$199/each and S169Jeach in qty. of 4.
MATCO, Inc., 1-800-719-9605. E-Mail:
sales@mat-co.com Website www.mat-
co.com

g %
.

LOW VOLTAGE B/W high RES 430
line CAMERA with optional black low-
profile swivel adjustable enclosure. Pin hole
or Std. lens type. 6, B, and 12mm lens are
available, 1/3" CCD, 3.6mm/F2.0 lens includ-
ed; works from 7.5=13 VDC, highest volt-
age range in market. 0.08 lux, IR sensitive;
127" x 1.27" x 0.5"D pinhole or 1" deep
standard. $49 each SPECIAL PRICE FOR
JUNE. Enclosure: $8; optional lens: $18.
Dealers welcome, MATCO, Inc. 1-800-719-
9605. Fax 847-619-0852. E-Mail: sales@mat-
co.com Website: www.mat-co.com

WEATHER RESISTANT OUTDOOH
CAMERAS. WR-700 type, high impact
tempered glass with stand. Black & white
430 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.,
1-800-719-9605. E-Mail: sales@mat-co.com
Website www.mat-co.com

SURVEILLANCE-COUNTERSUR-
VEILLANCE: | buy and sell used equip-
ment. Steve 410-879-4035.

INFRARED FILTER ELIMINATES
99.9% OF ALL VISIBLE LIGHT — IR-
9000.All B/W CCD cameras are IR sensitive,
Place a 25 watt or less light behind the 3" x
3" filter, and you will see in the DARK,
$1B/each. Purchase 2 for $30.
MATCO, Inc., [1-800-719-9605. E-Mail:
sales@mat-co.com Website www.mat-
co.com

AS-1004, FCC approved. 2.4GHz trans-
mitter & receiver with audio! Capable han-
dling total of 4 wireless cameras, range:
>300'. Built-in camera, 400 TV line. 219
per system. Additional cameras at
$129/each. Matco, Inc. |-800-719-9605
Fax: 630-350-9546. E-Mail: nsales@mat-
co.com VWeb site www.mat-co.com

COUNTER-SURVEILLANCE=%$250
HR! Electronic eavesdropping is unbeliev-
ably widespread! Are you sure you're safe?
Learn how others (without prior experi-
ence) earn $250 HR in the fascinating field
of COUNTER-SURVEILLANCE! For FREE
catalog call: 1-800-732-5000.
HTTP/IWWW.SPY-CITY.COM

OPEN FRAME
POWER SUPPLY
+£15VDC or *12VDC @ 5A.
Power One HDD15-5-A, unused
in factory box with full docu-

mentation.
20E009 $24.95 each

TV
INTERNAL
A-B \

SWITCH
12VDC @ 15mA controls relay.
Non-latching. Remotely
switches between two 750

coax ports. Specs included.

98G001 $7.95 each
COMMON
MODE
FILTER

Toroid core with
: two B2pH wind-

ings. Rated 250VAC @ 2A.

97N006 89¢ each

SOLDER SUCKER

Small size makes for easy one-
handed operation. Aluminum
barrel with tefion tip.
20Z007 $4.99 each

BIPOLAR
STEPPER
MOTOR -
12VDC, 300 mA, 20 Ohms, 400
sfrev, NEMA-17 size. 3/16" x
1/2" splined shaft one side; 3/
16" x 1/4" smooth shaft, other

side,
97M018 $4.95 each
= —

70 MHz
DUAL I.F. BOARD
Two independent 70MHz IF
strips on one board with £12V
regulators for each strip.Three
demodulator sections per strip
with 5 IF transformers, bal-
anced mixers (MCL #SBL-1),
two MC1496 ICs, 5MHz crystal.
FM audio section with two
LM3089 FM-IF IC and 10MHz
crystal per strip. Lots of op
amps (7 per strip), plus resis-
tors, caps, inductors, transis-
tors, sixteen 25-turn trimpots.
All'on 7" x 17" ground plane PC
board with shield.
002 $24.95 each

6-METER FSK
RECEIVER
Crystal controlled on 50.675
receive frequency. Superhet
with 10.7MHz IF. Three ICs and
one transistor. Not a kit! New,
with schematics and spec sheet
for major components.

A067

$9.95 each

TELEPHONE
SPEECH NETWORK
With Dialer Interface
Telephone line powered. Ad-
justable gain. Works with elec-
tret mike and receiver or ear-
phone. Impedance 150 Ohms
or higher. Provides regulated
voltage for external CMOS di-

aler. With docs.
97V005 $4.95 each

BROADBAND
RECEIVER

RF PREAMP

Amplify received signais in the
5 to 900 MHz range with 10 dB
gain. Will work with any short-
wave receiver, scanner or TV.
92A025 $14.95 each

LASER
DIODE
Toshiba TOLD9200. 670nm,
9mm dia. case, 3mW, 2V @
BOmA.

995004

$14.95

PC MOUNT
TRANSFORMER

Input: 115/230 VAC @ 50/60
Hz. Output: 14VDC @ 4A or
2BVCT @ 2A. Size: 22"W x 3-
1/16"L x 2"H. Class F-1.
20N002 $8.95

14-DAY
PROGRAMMABLE
TIMER

Originally used to control a sat-
ellite receiver through its IR
port. Time on/off for eight dis-

tinct events. Modify it for your -

needs or dismantle it for its
parts. Programmable with a
2732 EPROM in a remavable
"personality" module,the unit
may be modified to control any
IR device through its IR port.
Contains Z80 CPU, clock dis-
play and associated parts. Op-
erates from 9VDC 500 mA wall
transformer which is included.

92V014 $9.95 each

FLASHING LED KIT
Three extra-bright LEDs flash
in unison on this 9V battery
powered board. Use as safety
warning for auto or bicycle,
party gimmick, sea buoy, etc.
Kits may be used in parallel to
form an arr;

9

ay
5K001 Parts Kit $3.95

LCD DISPLAY

Four lines by 20 characters.
Back light attached. Standard
14-pin connection.

94L010 $14.95 each

CAPACITORS BY
THE POUND

Lytics, tants, discs, glass, ep-
oxy, computer grade. A good

variety of all kinds of caps.
20 5 Lbs. for $9.95

IBM TRAVELSTAR
HARD DRIVE

3.25GB ATA/IDE, 5VDC @
500mA, 4200RPM, 6304 cylin-
ders, 16 heads, 63 sectors C/T,
2.5" form factor commonly used
in laptops. Label has setup
info.Model DBCA-203240, part
21L9530. More info is at
<www.ibm.com/harddrive>.

20Co11 $99.95 each

86
MOTHERBOARD
Comes wth a 25MHz 486-SX
CPU. Board supports SX25,
5X33, DX25, DX33, DX40,
DX50, DX2-50, DX2-66, DX2-
80, Does not support DX4 CPUs.
All info silkscreened on board.
Seven ISA slots and 2 VESA
local buss extensions. Used,
tested good. While supplies

last...
98Cc014 $19.95 each

=
3

ULTRA-BRIGHT
WHITE LED

T1% ultrabright white, 5600
med. This will stun your eyes!
SE5084J .95 ea

"FLUKE" TYPE
METER PROBE KIT

Shrouded type banana plugs fit
Fluke and other popular DMMs.
72017 set

% ALLTRONICS

2300-D Zanker Road - San Jose, CA 95131-1114
(408) 943-9773 - Fax (408) 943-9776
Download our New Catalog: http://www.alltronics.com

Store Hours: 9-6 M-F & 10-3 Sat. - Pacific
Visa, MIC, AmEx Accepted.All Sales Final.

Prices Subject lo Change Without Nolice.

California Residents Add Sales Tax.
Shipping Additional on All Orders

PncesGdeU Days from Date of

ERES

\010900

Write in 44 on Reader Service Card.
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Callbacks up here can be a matter of life and death.
Technicians at NASA's Space Shuttle Logistics use
the CapAnalyzer 88A to be sure equipment is in perfect
condition before being launched where service calls
could be somewhat of a problem. The CapAnalyzer 884
is also used by NBC TV, General Motors, Sears Service,
Time Warner Communications, Panasonic, Matsushita
Industrial, and Pioneer Electronics technicians, as well
as thousands of independent TV, computer monitor, VCR
and industrial service technicians. They prefer the
CapAnalyzer 884 because it checks electrolytic
capacitors for leakage and ESR in-circuit, accurately.

So stop wasting time and come back down to Earth. You can have your own CapAnalyzer 884 for only $179. With our
exclusive 60-day satisfaction-or-money-back guarantee, you risk nothing. Prepare to be amazed: your only problem will be
running out of work as you take care of all of those "dogs" that you've been sitting on. We're Electronic Design Specialists.
We make test equipment designed to make you money. Check out www,eds-inc.com for all of the details. Available
worldwide, at your distributor now, or call 561-487-6103.

Check www,eds-inc.com/88users.html for actual
users' comments as they compare their own CapAnalyzer
to the "wizards" and "z-meters" they already own. No
unsoldering to check out-of-circuit, no mistaking a
shorted or leaky cap as good, as other "ESR" meters do, no guessing about whether a value is good or bad. With the exclusive
three-color comparison chart right on the front panel, auto-discharge, multi-beep alert, and one-handed tweezer test probe,
even your grandmother could find defective caps in that problem PWM power supply, TV, computer monitor, VCR, or
industrial control board in just seconds. And because it's handheld you can service anything anywhere. It's no wonder that
almost 60% of CapAnalyzer sales are by referrals, or service managers buying additional units. In fact, our distributors tell us
it's the most asked-for-by-name piece of test equipment they sell.

(And thanks to all our customers for making us #1! -Dave)

VIDEO  INTRUDERS

TAPE
CAR/HOME. 2-zone alarm system sends
remote control commands (on, record, stop,
off) to your VCR. Warning & alarm zones.
Includes UL singlegang box & cover, circuit
board, and emitter cable. Requires 12V DC.

VssS-1  $99. wwwburglarvideo.hom
estead.com to download manual. Dealers
welcome. Fax 310-545-5958.

Write in 45 on Reader Service Card.

CCD BULLET CAMERAS B/W &
COLOR. AX-B00 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. $89Jeach. Color: 350 lines/2 lux,
$139/each.MATCO, Inc., |-800-719-9605.
E-Mail: sales@mat-co.com Website
WwWw.mat-co.com

i s
40 DAYS and 40 NIGHTS
RECORDER.TLR-6960 time lapse, can be
activated by either contact closure or con-
tinuous duty operation with standard T-120
tape. Special price $499. Matco, Inc.,
Schaumburg, IL 1-800-719-9605. E-Mail:
nsales@mat-co.com Web site www.mat-
co.com

[ www.nutsvolits.com

Miniature Transmitters and Receivers

RF300T

1...$22.95
5...$1995ea
10..$16.95ea
RF300XT
1...$25.95
5...$22.95ea
10..$1895ea

m 300 (XT), 150" (T) Range
m Frequency: 318 MHz

| 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" x 2.0" x .5"

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

2 Button / 3 Channel
smitter

4 Button / 15 Channel

Transmitter
RF304XT

1....827.95
5...52495ea
10...521.95ea

m 250' Range

® Frequency; 318 MHz

m 6,561 Settable Security Codes

m 12 Volt Battery and Keychain Included

u Current Draw: 4.6 ma

m Fully Assembled in Case

® Dimensions: 1.35" x 2.25" x .5"

m Push combination of buttons to achieve
up to 15 channels

2-4 Data / 3-15 Channel
Receivers

RF300RL
RF300RM

1...$27.95
5...924.95ea
10..$22.95 ea

RE304RL
RF304RM

1....$29.95

5...$26.95ea

10..$23.95ea

m Compatible with 300/4 Transmitters

® 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" x3.75" x .5"

® 2 (300) / 4 (304) Output Data Lines

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

B Alarm Systems
m Garage / Gate Openers
| Lighting Control

Visitect Inc.

58 Servemser 2000/Nuts & Volts Magazine

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

® |ndustrial Controls
®m Surveillance Control
® Moter Control

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

Email: Support@Visitect.Com

Visa / Mastercard, COD

Write in 46 on Reader Service Card.

COLOR — LOW LIGHT 2 LUX CCD
pin_hole and standard lens available, onl
1.37" x 1.37". $109 each, enclosure §|
extra. Sony sensor. Matco, Inc., 1-800-719-
9605  Fax:  630-350-9546.  E-Mail:
nsales@mat-co.com Web site www.mat-
co.com

SEEKING DISTRIBUTORS FOR
SECURITY PRODUCTS. Matco, Inc.,
Schaumburg, IL 630-350-0299. www.mat-
co.com

ALARMLAND.COM SECURITY
devices for professionals. Motion detectors,
panels, contacts, CCTV, and more. Fax your
order to 732-840-1390.

SEE ADMART SECTION, pages 77 and
78 for other MATCO products, including
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 |8” 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, ICs, semi's, etc.
Please fax/E-Mail excess lists & RFQs 818-
769-1002 fax 818-769-1084.
electmatind@earthlink.net & http:/iwww.
militarycomponents.com

FREE FLYER on DBS files, hacking, hard-
ware info. Smart card socket $5 ea. New
Awmel 89C52 $10 ea. Bill |-800-879-9657.

THE EASIEST way to recover your lost
master code. 16C5X, 16C62X, PALS, GALS,
other microcontrollers, custom ASICs. Chip
readers and other custom hardware. Check
out our web page at www.acdinc.com for
details or call 703-764-5361 or write
Advanced Circuit Designs, Inc., 5765-F Burke
Centre Parkway #317, Burke, VA 22015.

MILITARY SURPLUS

ELECTRONICS

IMMEDIATE CASH for Platinum,
Palladium, Gold, and Silver in any form (ther-
mocouple, labware, electronic, medical, gold
filled, optical, contacts). Also rare earth and
exotic metals (Indium, Gallium, Germanium,
Tantalum, Rhodium, etc.). Ship material with-
out prior notification for fast reliable service
at competitive prices. Samples welcome for
free assay and quote. No shipment too small.
Payment guaranteed and made as requested
in cash, check, or bullion. All transactions
confidential. Individual dealer 25 years. John,
D & Y Trading, PO Box 36A, Williamstown,
NJ 08094. 609-601-trade, E-Mail: metals@D-
YTrading.com




2539 W. 237th Street, Bldg. F, Torrance, CA 90505
' Order desk only: USA: (800) 872-8878 CA: (800) 223-9977
LA. & Technical Info: (310) 784-5488 Fox: (310) 784-7590
hitp:// www.digisys.net/timeline

%‘EAL"M"" s Bt uw;h““.?n.’

rosors s g, P e & e |

returned orders.

auIiD CTRYSTAL DISPLAYS

240x64 dot LCD with built-in controller.
AND 4021ST-EO. Unit is EL back-lir.  $59.% or 2 for $109.% or
OPTREX. DMF5005 (non back-lit) 9.% or 2 for $89.

20 .mLc;r;;']_? ine The buiit-in controller allows you to do text and graphics.

Non-Enclcsed TTL
Comes with pinoul. 17V of 1.4 Amp input * Horizonicl frequency 15Khe. « Ability to do 40 and B0 column.

5 inch Amber $19.00 « 7 inch Amber $19.00
9 inch Amber or Green $19.00

57 COLOR MONITOR $29.™

RockWELL™ “JUPITER”

GPS RECEIVER -

Miniature (2.75" x 1.57 x .257) 12 channe] receiver engine + Supports NMEA D183 and binary
protocols * Supports DGPS inpat in both protocols + Compatible with active and passive
antennas * “Keep-Alive” reduced power capability * Standard 2mm 2x10 interface connector
* Complete manual and interface documentation available * Compatible with most !.lpmp
software using NMEA interface + Suitsble for wide range of GPS applications & .
Handheld GPS, Automotive / Marine / Aviation Applications, Amatear APRS and Packet.

power required * mpmoesso-'
mnm 98 ASCII character generator « Cerfain models are backii, call for more info.
Graphics and alphanumeric—serial interface

size price  size Mir. ~ price
640)«130 (backlit) Epson $20.00 480x128 Hitachi $10.00

400 (backlit Panasamc $15.00 256x128 Epson $20.00
s-umon Toshiba  $15.00 240x128 (backlit) Oplrex $20.00
480x128 (backlit) ALPS

Alphanumeric—parallel interface * P Focegote » 320 x 200 Dol Resclton + CGA & Hercules
1Bx1 $6.00 202 $8.00 322 $8.00 'IIMWM‘IS?SSN:LmLﬁq 50 Hz Ve, Sync. Freq.
16x1 (ig.char) .. $8.00 20x4 $8.00 401 $.00 | +Open Frome Comivcion o Smdrd e rvecr » WWW Sﬂm
1[0~ ] ..510 2forg2000 || ~ HacKEr CTORMER L
1612 (g, char) . $10.00 24K2........n B $20.00
164 $1200 3204 ~$5.00 ;
s Buitin CMOS LCO s & corvolr - Easy i EmBepDED 486 COmpmn

$79% 2 for $149%
Complete enhanced Intel 4865X-33 based computer in ultra small (9-T/8L x 6-58W x
3-U8H) case. Ideal for embedded or a & second computer. Features
include: * Oe 16 bit ISA st » 3 serial ports plus dedicated printer port + Parallel
optical coupled adapter part -m«'hmmm\neymdpm + On board VGA

SONY Miniature Color LCD Display [LcX0058KE) $ 29
* 1.4 CM (0.55 inch) Diagonal Full Color Display » Built In Horizontal and Vertical Drivers «
Delta Dot Pattern for High Picture Quality - 537 dots (H) x 222 dots (V) » Compatible with
NTSC & PAL Format and Sync Inputs ¢ 12 VDC Operation with -1 o +17 V RGB Signal and
Driver Input Voltage + Excellent Display for Virtual Reality Projects, Viewfinders, and
Miniature Test Equipment Displays + Pin Outs and Specification Included » Unit Requires
Clock, Synchronization and Video

1.8cm (0.7 inch) unit LCXO09AKB 827H x 228V $29%
CELL SITE TRANSCEIVER $29" 2 5r $49°

§$10.00 240x64 Epson §$15.00 video and port * Uses standard SIMM up to 32 MB + BIOS is PC/AT compatible ¥ - ‘
Hafb Pl ;‘5 00, | it has a backup Ni-Cd battery system in case of power failure (5| | Ticte rsseers were destned or cpmaton n 40 AMPS (Adiared abde Phons Snce) ot
6” VGA LCD 640X480, Sanyo LMDK55-22 1922 | fmin. backup time) and lockable front cover to prevent floppy drive [] | transmit channsis are §70.050882.060 Mz with the receive channels 45 HMz below thosa
- ™ z - access. Mounting / interface provisions for standard 3.5” 1aptop flOppy | | itvemient sesiere s dermhdats voico aci dai s Foceive Sames Sronin indcats (S5
l - : _MONITORS - I and 2.5 inch hard drives, Comes with very comprehensive manual, oot st h e i o W"ﬁ"‘w The ieanawcitiee provides 1.5 wat modsaie

imﬂh&mmumlmmﬂlu :mnkm-wﬂma Iobﬂbnlwllw

wia & connector on

(umgnn-:q and an mm MHz relaronce fraquancy for
boards for receivers, exciter, synthesizer, lmdzl!

Mu:h includes power suppbes and voltage-controlied oscillator). Senvice manual,

circuil descriptions included.

9 COLOR SVGA MONITOR $169."

Fully Enclosed — Tilt and swivel type. NTSC COMPOSITE

47 LCD MONITOR $69%

‘Write in 47 on Reader Service Card.
]
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Qualified by and inhouse tool for
Scenix Semiconductor

In-system debugger for SX18/20/28/48/52
Built in programmer

WANTED: MILITARY capacitors, resis-
tors, transistors, diodes, ICs, semi’s, etc.
Please fax/E-Mail excess lists & RFQs 818-
769-1002 fax B18-769-1084.
electmatind@earthlink.net & http://www.
milimrycomponents.com

Debugger+Programmer

Now
AUDIO — VIDEO

supporting the
100 mhz SK

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,,

— LASERS

FREE LASER CATALOG. Helium-  San Francisco, CA 94131-1621. . ;”" ISPBEd emulation
Neon, Argon, ruby, visible laser diode mod- « Real-time in-system code execution and breakpoint
ules, lightshows, holography, laser pointers. ~ SYMNC-A-LINIK UNIVERSAL video :
Lowesfhprices. Midwest E:::ar Products, PO Syme gemerators. For more detals » Frequency synthesizer from 25khz to 75mhz / 120mhz*
Box 262, Frankfort, IL 60423. B15-464-0085  phone 918-479-6451, E-Mail: rlc@sstelco » External oscillator support to 90 mhz / 100mhz* From
www, midwest-laser.com -com or write to Syne-A-Link, PO Box « Source level debugging for SASM, SXC and more
4, Locust Grove, OK 74352, Selectable internal f + s *
WANTED: PRO video equipment,VCRs, » oeleciable inlernal irequencies

switchers, cameras, etc. Advanced Media
702-874-1911.

STEREOSCOPER VR is a stereo mult-
plexer that creates 3D stereoscopic video
from two genlock cameras. Stereoscoper VR
comes with LCS glasses and driver. 90 day
warranty $247 or write to Sync-A-Link,
PO Box 4, Locust Grove, OK 74352. Phone
918-479-6451, E-Mail: rlc@sstelco.com

« Extemal break and clock inputs

« Conditional animation break and Software animation trace
« |DE runs under Win 95/98/2000/NT4 via parallel port

« Comes with SASM Assembler, SXDEMO board, SX28AC
device and 18-pin, 28-pin SDIP headers

* SX-8D ...ovveee $295 (synthesize to 75mhz, external
OSC support to 90-95mhz) ;
* SX-I1SD100 ... $350 (synthesize to 120mhz, external
0SC support to above 100mhz)

USE PC MONITOR AS SECURITY
MONITOR. The VGA-80| accepts stan-
dard NTSC or PAL inputs for display on any
existing VGA/SYGA computer monitor, Small
compact size. Over 600 lines of resolution,
twice that of standard TV monitor! $69
each. Dealers welcome. MATCO, Inc., |-
800-719-9605; Fax 847-619-0852; E-Mail:
sales@mat-co.com Website: www.mat-
co.com

Als Available...

EZ-EP DEVICE PROGRAMMER - $169.95
Check Web!! -- www.m2l.com

Fast- Programs 27C010 in 23 seconds
Portable - Connects to PC Parallel Port

Available Adapters
EP-PIC(16C5x,61,62x..71,84) $46.85)
$30.95

PGM-SX Programmer
. Fara]lel Port Interface :
PGM2000 Gang Programmer * 40pinZIF socket o camy device to

EP-PICS4 (18C82.572.4)
EP-PIC12Z (12C50x)
EP-PIC17 (17C4x)
[EP-51  (8751,C51)

Versatile -Programs 2716-080 plus EE

EP-11E (B8HC11 EIA) rogram program in-circui
and flash (28, 29) to 32 pins | EP-11D (88HCT1103) $30.65 = Stand alone 8 gang programmer bwe pQS'QB'E%dDg;NT‘% so,nt:"l:m g
3 : |EP-16 (160K EPROMS) _ $49.95 « Parallel Port Interface for on-line operation S s
Inexpensive - Best for less than $200  [€p.7s (zs6E02.545.7.5) $3968 « Different 8-socket DIP, SOIC, SSOP. TQFP « Comes with SASM assembler
EP-SEE? (93x24x25x 859 $30.85 . 3,2' o2 |IE 52 ! « Optional SOIC, SSOP, TQFP and
® Correct implementation of manufacturer | EP-750 (87C750.1.2) #5005 POFP adaplers for all SX1 o ing sockets
specified a?gcrilhrns for fast, reliable EPFER. (TR0 1090 EE‘ * Adjustable prog kg voliages i 0.1V :gf:s&mgm?ﬁ adaplers $120
; : - A ; rs
St :‘;;“‘_SC"C {‘::‘é‘::‘pi‘g:ﬂ ’:: :: » Codes and fuse reside securely in EEPROM -

of Master Control Unit
« Comes with Win 95/98/2000/NT4 software
« Also supports other processors via different
8-socket adapter modules

EP-S0IC (SOIC EPROMS}  $49.95
EP-TSOP (TSOP EPROMSs) $50.85
Many Other Aa_np_lgrs En_mg W

M2L Electronics

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

Avanced Transd AtA

14330 Midway, #128, Dallas, Texas

® Full over current detection on all 970/269-0555 » Starts a1 $900 with one 8-up DIP adapter Tel 972.980.2667 Fax 972.980.2037
device power supplies protects against F“;:;“éf::;"am Email; atc1@ix.netcom.com

bad chips and reverse insertion

Durango, CO 81301
CO orders please add 7%
sales tax
http:/www.m2l.com

® Broad support for additional devices
using adapters listed below

| [ www.adv-transdata.com
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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 $169Jeach in qty. of 4.

SONY PLAYSTATION MODCHIPS.
Allows you to play CDR backups & imports.
$8 ea. $3 shipping. 619-749-7788.

BROADCAST VIDEO equipment want-
ed: all types, new or old. Please call, Jon with
info. 1-800-539-2859.

LITTLE BIG™ SPEAKER/I is a book-
shelf loudspeaker offering hi-fi bass response
to 70 Hz (half-powered point), AUDAX dri-
vers and a cabinet width of only 6-1/2". Bass
response is not muddy or boomy due to
unusual design. For details, email:

MNEW! CABLE converter electronic ser-
vice equipment and supplies for most cable
converter boxes. Highest service, lowest
prices. Call Ken Erny Electronics. 24 hr.order
and information hot line 516-389-3536.

UNMODIFIED CABLE CONVERTERS.
Zenith ST1600, ST1086, ST300, Panasonic
175, 145 vol. & non-vol. Regal RR-92 & RC

MATCO, Inc., 1-800-719-9605. E-Mail: betacircuit_designs@email.com or write 83, DPS, DP7, DRZ, 5503 VIP. SA 8580.
sales@mat-co.com Website www.mat- Betacircuit Designs, 40 Camrock Drive, Guaranteed low prices. Please call for more
co.com Rockport, ME 04856, converters 405-631-1856.

& RY L L L LR R Y

Lightwave 2000 Filashlight mini keyboard  $10.00

D
$29.95 - A very small computer keyboard (mcasures less than 5-3/ |
[ 4" x 9-3/4") that takes up minimal desk space. Uses a
P52 connector, and keyboard enclosure is black. Great for

applications requiring a complete keyboard in a limited
space, and an ideal solution for those wanting something

lightweight and compact for transporting.
Great for hame or work applications!
optional keyboard adapter: PS2 to 5 pin DIN $3.95

Four super-bright white LEDs replace the bulb
you'd find in a traditional flashlight, providing ]
a long-lasting high-mtensity ight. LED lights [ |
mean your flashlight will last about 14 limes
longer than a regular flashlight, and these
Slashlights are waterproof and shockproof.
Ideal for short-range use in cars, planes, elc.
Flashlight requires 3 A4 batteries (included).
Manufacturer's limited lifetime warranty even
includes the LED lights!

P L L L

------------------'
/"Reading this little tiny space
will get you a free gift with
purchase...go to our
website, place your order
online, and click on the Nuts
& Volts box on our home
page!! e
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Light-UP

Geophone
vibration sensing kit

NO TAN LINES!!!
AMAZING MINI
MICRO FM RADIO!
$7.50
Much lighter than a
heavy jam box with
really good sound!
This tiny radio
(1.5"%1.06"x0.38") has
a seek button, reset
control, and an on/off

Detect a fly stomping across
rr’rt:e desk!

Well maybe not that sensitive,
but almost. These vibration sensors made by
Geosource® were used in oil exploration to
determine geological statistics. They are made
with a magnet suspended in a coil and are very
sensitive fo vibration. Compact size, the unit
measures approx. 1.6" high and 1.2" dia,
The kit includes a geophone vibration sensor

along with parts to build a basic detector that H
will light an LED. In addition we include a switch. Personal Favorites!
schemnatic that will show you how to operate a listening has never
relay. The sensitivity is adjustable, so you can set sounded better! Ideal
it o detect elephants and other small creatures. S The RF Bug is
Similar units were used by our armed folces to for ballgames,
detect enemy troop movements...the perfect beaches, and work- always a
device to alert you to the pitter patter of little outs e \ favorite |ust
Leroy’s feet! Unit sensitivity can be set high Batt i e J
enough to detect a business card dropped on a ULy . $15.00 for a
table, and we’ve made it work with vibrations and . > linki
up to 40 feet away! Earthqucoke or Aunt nugget little blinking
Agatha...you decide! It's a fun gadget with style disk that is
many uses. £ ke
COMPLETE GEOSENSORKIT...§ 9.95 ear- triggered by RF within a
GEOSENSOR UNIT ONLY....57.95 phones short range
included. ge.
R T T e S ey e e e e e S ST R S =) The Photon

SPECTRUM LED :
Microlight Il

is a super bright keychain
LED flashlight, push to
light or switch on for
continuous bright illumina-
tion. Available in a
variety of colors. Blue,
Green, White, or
Turquoise $17.50;
Red, Yellow, or
Orange $13.50

: A RAINBOW OF LIGHT! :
$5.95
| || wagine an LED capable of pro&guciwg all three primary colers |
| in the same package!  The entire spectrum, tincluding near- |
| 17 white, can be created! tmagination becomes reality with this T |
| 1-3/4 multi-color LED. Here's the technology: a red chip, a green |
chip, and two blue chips encased in a diffused T1-3/4 package.

l Using various curvent combinations, ou can produce red, ovange, I
| yellow, green, aqua, blue, vislet or white light! Detailed spec sheet |
| ticluded. what can You do with these (beyond the obvious amaze |

our friends!)? Create a single indicator system, degig:.ma'rf [
| various comtrols by color, make a vaulti-color bargraph, make your |

o

rigct something out of the ordinary with wmulticolor LEDS
’L_'

A A L e e e e |
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: THE FINE PRINT : PRIGES SUBJECT TO CHANGE WITHOUT

l MNOTIGE * BATEWAY 1S NOT RESPONSIBLE FOR PRINTING
™1 " ERRORS * MASTERCARD, YISA AND DISCOVER ACCEPTED *
SOME ITEMS 1S LIMITED * PRICES DO NOT INCLUDE

YES, WE'LL TAXE YOUR CHECK - SORRY, NO €.0.0.0 * $10
MERCHANDISE MINIMUM ON MAIL DRDERS * SUPPLY OF

\————————————————————-——-—JI
SHIPPING * UPS GROUND SHIPPINQ/HANDLING WITHIN THE

8123 PAGE BLVD *ST. LOUIS, MO 63130 * (314)427-6116 CONTINENTAL U.S. (ITEMS REQUIKING ADDITIONAL
' 9222 CHESAPEAKE DR. * SAN DIEGO, CA 92123 * (858)279-6802 AMOUNTS ARE NOTED)...45.00 FOR THE FIRST ITEM, $0.50
gELEC’TF‘ONICS. INC

. - FOR EACH ADDITIONAL ITEM, RESTOCKING CHARSE MAY BE
i‘SAzlsLFOERDgERRAé gk{ETO?.Eg‘éEERE‘ 001-2%%1-5169-‘5330130'45854“ ASSESSED ON RETURMED ITEMS. * Hiw “tl el my I::"r
— rinter on vhual
FAX ORDERS (314)427-3147 ) (— e o
|

700

CABLE CONVERTERS. Original equip-
ment with remote. Like new. Lowest prices.
Guaranteed, reacz 1 % Limited models.
Call for flyer 412-833-0773.

, .
INOTCH FILTERS 110, 1085, 106.5,97.5
75dB deep notch. $19.95 ea., |-5 qry. $15.95
ea., 6-10 qry. $11.95 ea., 11-20 qry. $9.95 ea,,
21 or more qty. Call 24 hr. order and infor-
mation hot line 516-389-3536.

TOCOM UNMODIFIED 5503 cable
converters, untouched, $6 ea. 10 lot min, Call
706-657-4445,

QUAD VIDEO CABLE MODULA-
TOR. CVS-600 inserts 4 color or black &
white composite video simls 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  an ghosting and  actually
IMPROVES existing video! Only one unit
needed with existing cable system.

$199/each and $169jeach in qry. of 4.

MATCO, Inc., 1-800-719-9605. E-Mail:
sales@mat-co.com Website www.mat-
co.com

BRAND NEW basic converters, 550MHz
wfresmor_e. $9.95 ea. 10 lot min. Call 706-657-
4445,

POSITIVE NOTCH FILTERS. All chan-
nels available. Starting at $16 each. Order by
single channel #. Top quality non-tunable
metal cylinder type. T;dB deep on the notch.
Need to block the video on a cable channel?
Order a negative notch filter. Ve carry a
large stock on all channels for dealers and
vendors. VISA, MASTERCARD, DISCOVER,
and UPS COD for established customers.
Quantity pricing on 5 or more. 100 pcs. $7
each. Open Bam to 5pm CST, Monday-Friday.
All sales must comply with FCC | e
Act. On the web go to WWW.GOFIL
TERS.COM “THE FILTER COMPA-
?0"8‘0 Call for all orders 1-800-235-

UNMODIFIED CABLE converters. SA
8590, $24.95 ea. 10 lot min, Call 706-657-
4445,

ZENITH UNMODIFIED converters. ST
‘I*ggg. $29.95 ea. 10 lot min. Call 706-657-

SA UNMODIFIED cable converters.
8550 @ $9.95 ea.. 8570 @ $19.95 ea. 10 lot
min. Call 706-657-4445,

NEW IN BOX 860MHz analog con-
verters. Enjoy the newest technology CATV
equipment can offer along with superior
quality all in one unit. Channel ouput 3 or 4.
HRC, IRC, standard switchable. Includes |
set of audiolvideo cables, | RF quick connect
cable and remote control. Parental control,
sleep timer, last channel recall, memory |
thru 4, and volume control are all available
on remote. Minimum order taken for 10 pcs.
at $59.95 each. $49.95 for 50 pc. order.
Significant savings on larger quantities. Call
706-657-4445,

SEGA DREAMCAST BOOT CD-
ROM. This CD-ROM allows to play
CDR-BACKUPS and IMPORTS on your
Dreamcast. Includes BOOTCD, instructions,
& informational packet. For US Dreamcast’s
manufactured before 8/2000. Includes
WWWI/FTP places via Internet for down-
loads. $50+ shipping. 619-749-7788.

ONE STOP SHOP: FOR ALL YOUR
CABLE NEEDS. UNMODIFIED DPBB-7312,
CFT 2014, CFT 2224; S/A 8550 TO 8600;
ZENITH:ST 1601, PIO BA 6310. CALL FOR
BEST PRICES. JERROLD 550 AND PANA-
SONIC HAND REMOTES ONLY $2.95
EACH. ALSO, UNIVERSAL 3-1 REMOTE
WORKS ON CFT UNITS $3.95 EACH.
CALL FOR FREE CATALOG. 405-631-5153.

CABLE PARTS for all makes and
models, raw boxes at low prices.
Call 1-888-817-8100 www.chip
place.com
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FILL INKS FOR INKJET PRINTERS

i| Refill your old cartridge and save. All refill kits come with instructions
‘| and needed materials for refilling inkjet cartridges. Success guaranteed.
Available for the following:

CANON BC-01, BC-02 CANON BJ10e, APPLE STYLEWRITER, BJ-200 Single,
Black, $8.00. CANON BJC-600 (BC-201) 9 refills Black $19.00 3 refills each
color $24.00. CANON BJC-6000 (BCI-3B) 5 refills black $19.00 3 refills each
color (BCI-3C, 3M, 3Y) $24.00. CANON BJ-130/300/330 & IBM Exec Jet
(Cart #BJI-481 & BJI-642) Black - 3-bottle kit $22.00. CANON BJC-210/240
(BC-05 Cart) 3-color kit (3 refills each color for BC-05) $24.00. CANON BJC-
4000 and Apple Stylewriter 2400 Black 3-bottle kit (3 refills BC-20, 9 refills BCI-21 black, 30 refills BCI-11 black,
10 refills BCI-10) $19.00. CANON BJC-4000/BJC70 and Apple Stylewriter 2400 Tri-color kit - 6 refills each
color for BCI-21 or 15 refills each color for BCI-11 $24.00. CANON BJC-800/820/880 3-bottle kit (for BJI-
643B) $19.00. CANON BJC-800/820/880 3-bottle tri-color kit (Cart #BJI-643CMY) $24.00. EPSON STY-
LUS COLOR PRINTER - (Cart 5020034) Single Triple black $19.00; Tri-color kit (Cart S020036) 2 refills each
color $24.00. EPSON STYLUS COLOR 11 - (S020047) Triple Black $19.00 (S020049). Tri-color (2 refills each
color) $24.00. EPSON STYLUS COLOR 400, 500, & 600 (S020093) Triple black (7 refills total) $19.00,
EPSON STYLUS COLOR 200, 500 (S020097) Tri-color 3 refills each color $24.00. EPSON STYLUS
COLOR 400, 600, 800, 1520 Tri-color (S020089) 3 refills each color $24.00. EPSON STYLUS 800/1000
(S020025) 3-refill kit, black, $19.00. EPSON STYLUS COLOR 440 AND 640 Black refill kit. (S020187) 4
refills plus free vacuum botile $19.00. EPSON STYLUS COLOR 440, 640, AND 740 (S020191) Color refill
kit. 4 refills of each color $24.00. HP DESKJET 500/550/560 (51608A, 51633A, 516264) Black single refills
$8.00. HP DESKJET 500/550/560. Black 3-bottle kit $19.00. HP DESKJET 500C/550C/560C . Tri-color
kit (5 refills each color) $24.00. HP DESKJET 1200C, DESIGNJET 650 (Cart #HP 51640B) Black Three pack
(3 refills) $19.00. HP DESKJET 1200C/1600C, DESIGNJET 650 (Cart #HP 51640 CM.Y). Tri-color kit (one
refill each color) $24.00. HP DESKJET 600/660 (HP 51629A) Black three pack $19.00. HP DESKJET
600C/660C. (HP 51649A) Tri-color (5 refills each color) $24.00. HP DESKJET 855C/1600C (HP 51645A)
Black three pack $19.00. HP DESKJET 855C (HP 51641A) Tri-color kit (2 refills each color) $24.00. HP
PAINTJET and PAINTJET XL (51606A) Black 3-bottle kit $19.00. HP PAINTJET and PAINTJET XL
(51606C) Tri-color kit $24.00. HP PAINTJET XL300 (C1645A & C16564) Black 3-refill kit $19.00. HP PAINT-
JET XL300 Tri-colar kit (1 refill each color) HP 51639CM,Y $24.00. HP THINKJET, QUIETJET, KODAK
DICONIX 150 {51604A or 92261A) black 5 refills $9.00. IBM/Lexmark/Execjet/4076 (1380620) black 3-
refill kit $19.00. 1BM/Lexmark ExecJet IIC, WinWriter 150 C (Cart #1380619) 4 refills each color $24.00.
Lexmark 3200, 5000, 5700, 7000, 7200, Optra 45 and Z51 (12A1970) 3 refills Black $19.00. Lexmark
3200, 6000, 5700, 7000, Optra 45 and Z51 (12A1980) 4 refills each color $24.00. SNAP AND FILL SYS-
TEM - Permits refilling HP 51626A (black for HP 500-series) and HP 51629 (black for HP 600-series) cartridges
without making a hole in the cartridge. Consists of special cartridge holder, syringe, plastic tubing, and directions.
STARTER KIT - with ink for 3 refills $28.00. EXTRA INK FOR SNAP & FILL SYSTEM (black only) 4-0z. bot
tle $18.00; 8-oz. bottle $34.00. Specify whether for HP 51626A or HP 51629A

HARD-TO-GET PRINTER RIBBONS W}

Gorilla Banana, Commodore 1525 $8.00; Adam Coleco $12.00; TI-850/855 $6.00; Centronics 700 Zip Pack
$5.00; C. ltoh Prowriter Jr., Riteman C+/F+ $6.00; Riteman Inforunner $8.00; Commodore MPS-801 $5.00;
MPS BO3 §5.00; Decwriter LA30/36 $4.00; Apple Scribe $4.00; Mannisman Tally Spirit 80, Commodore
1526 $5.00; Epson JX-80 4-Color $14.00. Printronix P-1013 $11.00; Star S$J144 color 3-pack $29.00.
ALSO HEAT & TRANSFER RIBBONS AND PAPER FOR PRINTING T-SHIRTS.
Over 300 different ribbons in stock. All ribbons new, not re-inked. Fully guaranteed,
Order directly or send SASE for complete list.

Add $4 per order shipping. CA residents add 7.75% sales tax. On ribbon orders over $50 deduct 10%.

H.T. ORR Computer Supplies

249 Juanita Way, Placentia, CA 92870-2216

714-528-9822 - 800-377-2023 - FAX 714-993-6216
e-mail: Htorr@aol.com
E] http://www.extremeplay.com/occomp/orr.htm D

Write In 51 on Reader Service Card.

NEW 125 CHANNEL VOLUME CON-
VERTER §$59. PANASONIC TZPC-175 $39
(RAN). BUY FACTORY DIRECT & SAVE.
DEALERS WELCOME. 405-616-0100.

RAW CONVERTERS: Pio 5135 $45;
Zenith ST 1600 (99 channel) $65; S/A 8590
(10 button) $65, 8590 (Il button) $75;
Tocom 5503 VIP (400MHz) $35,Tocom 5507
$45; CFT 2014 $85, CFT 2224 $115; DPBB-
7 $75; S/A B600 $95. Also, hand remotes as
low as $2.95. Call for items not listed. 405-
634-1535,

UNMODIFIED DPV-7 $35. CFT
2014 $65, S/A 8600 $65. POWER-
UP, 30-DAY WARRANTY. MINI-
MUM 10-LOT, CALL FOR OTHER
ITEMS NOT LISTED. 405-692-

aubduiill \WE BUY TEST Eﬂ“"’MENT

FOLLOWING UNMODIFIED CON-
VERTERS FROM CB SYSTEMS
FIELD-PULL AVAILABLE IN 100~
LOT. ZENITH ST-1600 $25 EA,
JERROLD DPV-§ §$15, DPV-7 519,
CFT 2014 345, S/A 8600 $49, P10~
BA 9515 $65. MANY OTHER RAW
EQUIPMENT, WE CAN LOCATE
FOR YOU, CALL 405-634-1535.

DISCOUNT CABLE converters,
bullet snoopers, all makes and
models: Genuine unmodified
General Instrument, - Jerroid,
Tocom, Scientific Atlanta,
Zenith, Pioneer, Panasonic and
more. Best warranty. Free cata-
log 1-800-243-0962.

RENT

Write in 53 on Reader Service Card.

LOWEST COST LCD’S ON EARTH

Vioeo LCD CHARACTER LCD LCD MoNITOR
4 Inch Video NTSC $150
Sharp PIN 4LU4E g?f;"g:;ﬁfg:ﬁ s saol 104 DSTNor 12.4°TFT
Composite NTSC & RAGB Input | OPTREX DMF-5005N Analog SVGA Input
1200 OR 6:00 Viewing Anglo. | 24064 Graphic Relcive ST $30 ﬁ{?ﬁ;ﬁ -
g:g;:::f" Ckf'gm & iy 2 x 20 Character Reflective STN  $8 | Automatic Expansion of VGA

dended Temp:-1010 +60C" | syaRp | Ma0A21 images to SVGA (On 12.17)
Brightness: 260 nits 2 x 20 Character Reflective STN  $8 Very Aggressive Pricing
Power Consumption: 4.3 Watts | VIKAY 2035TNLD NOTW-D Starting under $500!
Contrast: 50 to 1 2 X 16 Character LED Backiit STN $8
ToucH MoONITOR LCD DisSPLAYS CONTROLLERS
e OIS 63" Mono STN $60 1A

3 9.4" Mono Refleclive  $60 PCl
Ansiog VG, oot 84" TFT s250 | Ppcros
ki e 94" DSTN $150 | NTSC
RS-232 Touch Screen Option 1b & TFT $350 Analog VGA
ggl:a ifp‘:&m xLED 10.4" DSTN $240 | Complete LCD Kits with LCD,

) fsome Controller & Cable Starting
Fuly Arkouies nd Sef Mownt NoteBook Screens under $200
Only $1095 With Touch 340 Models in Stock
Obsolete Screens Stocked
Hard To Find LCD? Call!
Computer Technologies
“The World Leader In LCD Recycling”
(949) 361-2333 Fax: (949) 361-2121
http://www.flat-panel.com

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.

REPRIR

CALL: 800.615.8378
WWW.TestEquipmentConnection.COM
Specialist in Hewlett-Packard, Tektronix, and many mere manufacturers.

Write in 52 on Reader Service Card.
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TRADE SELL

FAX: 800.819.8378
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CABLE PARTS! Computer parts. Call for
great prices or visit us on the Web:
HTTP://WWWW.CB-Electronics.com or call
1-800-436-8630.

THE WIZARD SAYS check out our
prices. Cable parts and huge sale on raw
boxes. 1-888-79-CHIPS. www.chipwiz
ards.com

UNMODIFIED ORIGINAL equipment.
Jerrold, SA, 125 channel converters. Lowest
prices guaranteed. Dealers only. SA 8580 as
low as $35. Call now 214-476-7177.

CABLE PARTS & EVERYTHING.
Parts & accessories. Best prices & quantity
discounts. WE DON'T SELL BOXES. |-800-
MODULE-0.

UNMODIFIED DPV-7 $35, CFT 2014
$65,5/A B600 $65 power-up, 30-day warran-
ty. Minimum 10-lot, call for other items not
listed. 1-800-354-7719.

SONY PLAYSTATION MODCHIPS.
Allows you to play CDR backups & imports,
$8 ea. $3 shipping. Quantity discounts. 619-
749-7788.

THE EASIEST way to recover your lost
master code. 16C5X, 16C62X, PALS, GALS,
other microcontrollers, custom ASICs. Chip
readers and other custom hardware. Check
out our web page at www.acdinc.com for
details or call 703-764-5361 or write
Advanced Circuit Designs, Inc., 5765-F Burke
Centre Parkway #317, Burke,VA 22015.

DREAMCAST MOD chips, 4 wire
model, $14 each. Also Playstation one mod
chips.Auto Dino mode program.Works with
all models up to 900X. Seven wire hook up,
$5 each. Playstation two mod chips, New 2 in
| program $30 each. 10% discount for 10 or
more, mix and match kits. Kits come with
complete color instructions, but do not
come with wires. Call 703-764-51 I8 to place
an order. Orders shipped via US mail 2 day
CoD.

RAW CONVERTERS CFT 2254 $110,
DPBB-7 $70, PIO 5135 $40, PIO 6110 $60,
PIO 6310 $70, TOCOM 5503 VIP $30, SA
8600 $85, SA 8590 1B $70, SA B590 10B
$60, CFT 2014 $80, ZENITH ST-1600 $60.
CALL FOR MORE 405-631-1856 OR EMAIL

| Canon BJC-70, BJC-80

| Epson Stylus Color I, lls, 200

* 2 - 3 Day Shipping

Inkjef
thost#

www.inkjetsw.com

(480) 668-1069 Fax
62  Sepremser 2000/Nuts & Volis Magazine

~ Printer (Call for Others Not Listed!)

| Xerox Home Center 450C, XJ6C Inkjet

| Epson Stylus Color, Color Pro, Pro XL

| Epson Stylus Color 400, 500, 600, 800, 850,1520, Photo
i Epson Stylus Color 440, 640, 660, 740, 760, 860
| Epson Stylus Color Photo 750, 900, 1200

* BULK Inks, Refill Accessories

* Glossy card stock & Coated Paper

| HP 500 Series, 400, Officejet 300, 350, Fax (=g 14
' HP 600 Series, Officejet 500, 570, 600 | 7 14
HP 820C, 855C, 870C, 1000C, 150C, Copier 120,210 | &6 12
\HP 720C, 722C, 712C, 880C, 890C, 895C1120C, 1170C, 6 12
| Canon BJ-10, 200, 210, 240, 250 Apple SWriter 1200,1500 | 14 20
Canon BJC-4000 Series, C2500, C3000, C3500, C5000 | &0 60
Canon BJC-6000 {* 14 8
'Canon BJC-600, 610,620 Apple SWriter Pro Juy 20 13
Epson Stylus Color, Coler Pro, Pro XL ! 12
Epson Stylus Color I, lls, 1500 (Black) 15 15
Epson Stylus Color 500, 200 | 20 17
Epson Stylus Color 400, 600, 800, 850, Photo / 440,640 | 20 17
| Lexmark JP 1000, 1020, 1100, ExecJet I, llc, Medley 4C l 10 17
Lexmark JetPrinter 3200, 5700, 5000, Z11, Z31 | 15 17

Compag 1J700, 1J900, Xerox XJ8C, XJ9C L %5 17

22 12

__BLACK | COLOR
CARTRIDGE | CARTRIDGE
$4.95 ' $11.95
$4.95 | $11.95
§4.50 (9cc) | $4.50 @ (9cc)
$4.95 (15cc) | $4.95 @ (12ce)

1 $9.95 (3-pak) | $14.95 (3-pak)
$10.50 $14.95 |
$10.95 [ $14.95
$10.95 $14.95
$10.95 $14.95
$10.95 $15.95

Tired of Expensive Inkjet Cartridges ?

Save 90% on Inkjet Inks !

| # of Refills | Cost/Refill
Black | Color | Black | Color |

LEDV@NETZERONET
Kit Price
Black | Color
471 2.85 3295 39.95
471 321 | 3295 4495
667 3.33 3995 39.95
6.67 3.75 | 39.95 4495 |
215 200 | 2995 39.95
0.50 0.67 | 29.95 39.95 |
2.85 1.67  39.95 39.95
1.50 3.07 | 29.95 39.95
250 3.33 | 2995 39.95
2.00 2.66 | 29.95 39.95
1.50 2.35 | 29.95 39.95
| 1.50 2.65 | 2995 44.95
| 3.00 2.35 | 2995 39.95
267 2.35 | 3995 3995
2.67 2.35 | 39.95 39.95
1.36 3.33 | 2995 39.95

Quality Inks for:

HP ¢+ Epson ¢ Lexmark
Canon * Apple » DEC

s, Call or see us online!

SAVE 30 -50% on New Compatible Cartridges

New Lower Cartridge Pricing!

_ Printer
(CALL FOR OTHERS NOT LISTED 1)

Canon BJC-4000/5000/2000 Series, C2500, C3000 |
| C3500,C5000, C5500 Apple StyleWriter 2400, 2500 |
| Canon BJC-600, 610, 620 Apple StyleWriter Pro
| HiCapadty Canon BJC-600, 610, 620

. 4

Monday - Friday
8:30 - 5:30 PST 10:30 - 7:30 EST

1-800-447-3469

(480) 668-0959

UNMODIFIED JERROLD DPV-§
CONVERTERS, $25 ea. 10 lot min.
Call 651-426-4435.

TELEPHONE/FAX

PHONE SYSTEMS WANTED!! We
buy AT&T MERLIN, SYSTEM 25/75/85 and
other AT&T phone systems. Please call for a
uote or fax us your equipment list. KEY=
AYS, INC, 937-847-2300 or FAX 937-
B47-2350.

SOHO PHONE systems and KSU-less
ghones. We ca Panasonic, BBS Telecom,

izfon, and more. Tools, connectors, wire and
so much more. Fax: 732-840-1390 or alarm
land.com

WANTED: MILITARY capacitors, resis-
tors, transistors, diodes, ICs, semi’s, etc.
Please fax/E-Mail excess lists & RFQs 818-
769-1002 fax B18-769-1084.
electmatind@earthlink.net & hetp:/iwww.
militarycomponents.com

IMMEDIATE CASH for Platinum,
Palladium, Gold, and Silver in any form (ther-
mocouple, labware, electronic, medical, gold
filled, optical, contacts). Also rare earth and
exotic metals (Indium, Gallium, Germanium,
Tantalum, Rhodium, etc.). Ship material with-
out prior notification for fast reliable service
at competitive prices. Samples welcome for
free assay and quote. No shipment too small.
Payment guaranteed and made as requested
in cash, check, or bullion. All transactions
confidential. Individual dealer 25 years. John,
D &Y Trading, PO Box 36A, Williamstown,
NJ 08094. 609-601 -trade, E-Mail: metals@D-
rading.com

AMAZING! 35¢ TOGGLE SWITCH-

ES. Brand new. Rated 6Amp/125V. Hardware

included. 1/4" panel hole. SPDT or DPDT,

on-on or on-off-on. Minimum |00pcs./pack-

ge.\lisa or MC, no COD. Gateway Products
orporation, |-800-830-9195.

SEE OUR ad on 4-channel 2.4GHz wire-
less systems in the AdMart section on page
77. Matco, Inc.

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

RF COMPONENTS AND SPECIAL
PARTS. Power transistors, power FETs, RF
capacitors, variables (air, mica, cer), Unelco
type, silver diEped mica, gimmicks, ferrite
cores, chokes IF FILTERS: monolithic, crystal,
ceramic, ETC. Telemetry UHF boards, crys-
wl, synthesized in regular and specialr{;r
export bands (220-40& MHz) 5 watts PWR.
VHF/UHF, PC prog. RF meters, chip loads,
and much more! Since 1987 supplyin

America, Great prices! Leeward Tech. (uk]
Led. Corp. For info/quotes contact via email:
leewardusa@worldnetattnet Fax: 603-925-
2475 Latin America: see our web site:
www.leeward.com.ar

CASH PAID FOR ICs. Military or com-
mercial integrated circuits, transistors,
diodes, any semiconductors. ELECTRON-
IC SURPLUS, INC, 5363 Broadway,
Cleveland, OH 44127, 216-441-8500 or fax
216-441-8503, since 1946. www.electronic
surplus.com
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WANT TO Buy: ICs, military & aircraft
relays, diodes, transistors, connectors, tanta-
lum capacitors, electronic test equipment &
most components. Hoffy Electronic Ent, E-
Mail: Hoffiel |65@aol.com B818-718-1165,
FAX 818-341-5506.

UV LEDs, new, have only 5 narrow beam
and 5 wide beam, $30 ea. Bill 612-980-6503
or deltalight77@hotmail.com

RESISTOR KITS Kitl includes |12 each of
36 popular values (I-10Mohms @ 1/4W)
packaged in labeled resealable plastic bags
within a compact case, JUST $19.95 + $5
S&H. Send check or money order to Carlos
Tovar, PO Box 596, Alpharetta, GA 30009-
0596; email: cftovar@email.com visit

www.canvasdesigner.com/ea (US only).

MICROCONTROLLERS

WANTED: MILITARY capacitors, resis-
tors, transistors, diodes, ICs, semi’s, etc.
Please fax/E-Mail ehx:ess lists & RFQs 818-

769-1002 818-769-1084.
electmatind@earthlink.net & heepi//www.
miliarycomponents.com

ATMEL B9CXXXX programmer, IBM
parallel part, C++ source code, schematics,
$250 + S/H. E-Mail: cbanni306 | @aol.com

PIC & ATMEL PROGRAMMERS
from $17.95 and $29.95! Visit www.electron
ics|23.com for complete detils, Amazon
Electronics, Inc. Toll free |-888-549-3749.

PROGRAM PICs In BASIC. Complete
ackage to get started includes: PicBasic

compiler, EPIC  programmer, cable,
batteries, PIC16F84. $159.95.
www.elproducts.com

ANTIQUE

ELECTRONICS

WANTED: FOR historical museum, pre-
1980 microcomputers, magazines, and sales
licerature, 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 & hetpi/fwww.
miliarycomponents.com

IMMEDIATE CASH for Platinum,
Palladium, Gold, and Silver in any form (ther-
mocouple, labware, electronic, medical, gold
filled, optical, contacts). Also rare earth and
exotic metals (Indium, Gallium, Germanium,
Tantalum, Rhodium, etc.). Ship material with-
out prior notification for fast reliable service
at competitive prices. Samples welcome for
free assay and quote. No shipment too small.
Payment guaranteed and made as requested
in cash, check, or bullion. All transactions
confidential. Individual dealer. 25 years. John,
D &Y Trading, PO Box 36A, Willamstown,
NJ 08094, 609-60 | -trade, E-Mail: metals@D-
YTrading.com

WANTED: EIA] RR 1/2" color VTR.
Excellent operating condition only, please.
415-821-3359, fax 415-821-7500.

CRYSTAL SETS. Parts, plans, books, kits,
Largest source in the world. Catalog $2. B.
TURKE, PMB 270, 5030 Champion Blvd G-6,
Boca Raton, FL 33496.

Don’t miss a single ssue!
You can have Nuts & Volts
delivered right to your door every
month for only $19 00 per year
Call 1-800-783-4624

RADIO TUBES and phono. needles. 870-
347-2281.

ALWAYS WANTED Western Electric
theatre amps, speakers, horns, drivers, and
tubes. Also seeking vintage tube equip. by
Marantz, Mcintosh, and Tannoy. Chong Ong,
10223 Valentino Dr., #7304, Oakton, VA
22124.Tel: 703-255-3218, Fax: 703-255-3718.

AVIATION

ELECTRONICS

BUY, SELL trade, avionics equipment,
Collins, King, Sperry: test equipment, IFR,
Litton LTN series INUs. 941-625-3222 P,
941-625-0494 F, E-Mail: avionics@afcon.net

WANTED: MILITARY capacitors, resis-
tors, transistors, diodes, ICs, semi’s, etc.
Please fax/E-Mail excess lists & RFQs 818-
769-1002 fax 818-769-1084,
electmatind@earthlink.net & heep:/fwww.

and use your Visa or MasterCard.

E-Mail: ongktB8@erols.com

militarycomponents.com

———

1 Laser Wlndow Bounce Llstenlng System
| Powerful listening system, yet simple in operaion

| You shine a LASER af a window and intercept the ’1'

| refiected beam with our ultra-sensitive filtered OPTICN,..' e
RECEIVER. Vibrations on the window from internal o

! sounds and voices are now clearly heard. Range can

| be up to several hundred meters depanding on the
output power of the laser and optics used.

! LWB9 Pians and all Data for 3 Laser Window Bounce Systems.... . s

| LWBSK Kit of Complete 100" System with Visible Laser for Dema/Science Project

b el

DEVICES

See Our “Action” Web Site at
www.amazing1.com

ith and Construct Lasers, Pha:

Experiment w

il Control, TESLA COILS, Time Travel, Rail Guns
Coil and Sleeve Guns, Super High Gravity P

ll and Water, Antigravity, L
i Crushing, Plasma Propul , High Energy Radio Freq
(Herf), EMP, Lattice Snappil Force Fields, lon Ray Gun
Types of Electrical Pyrotechnics, Plasma and Neon Display
Blasters, Ultrasonics, Super ing, Long Range Transmitters
ammers, Personal and Property Protection, Surveilance Plus More!}

ation, Warping, Magneti

$129.95 |

f LLR30 Oplical RECEIVER with voice filter. . $99.95 LLR3K Kil of Optical Receiver.
| LLR40 Higher performance with fow noise preamp, basic oplics and delux headsels.

| CWL10 10 mw CiasslliB Invisible IR LASER for 500'... $199.95 CWL1K Kit of LASER $149.95

1 LM650P5 5 mw ClassllIA Visible Red Laser Module for up to 100'.... ..$19.96 | Full 5mw. Operates for hours from two "AAA” batteries.
_ LMB50P10 10 mw ClassllIB Visible ﬂed Laser Madule for up to 200" ..$69. 05 | cal for pricing as we will not be undersoidill11 u
—— e =y
Gravity Motor 1 Tesla Coil lon Ray Guns | 6 Easy FM Xmtr Projects! |

‘ Electrical charge reactions

Jarpalps it | Produces 30" Sparks

| graviy. You buld a modal 3;?!:; z"::ﬁf’:ﬁ;‘ . i 1 Mile+ Telephone Transmitter.
craft from simple e : | -
q pans and levitate it oy lightning. Many == Line Powered Phone Transmiter (£ I
1 with our ion power | amazing axperiments Never Needs Batteries!!
source. Battery o > | possible See in action | A Tracking/Homing Beacon Beeping B
on our web sitel! t Transmitter

115vac operation. Gre:
sciance or fascinating r&e%’l propect
includes our gravity handbook.
|| GRA3 Plans/Book......,
GRA3K Power Source Kil
| GRAJOAaaembiad Above..

BTCA Plans. $20.00 -'Q
| BTCAK kit . §799.95p -

+$20.00 § g1c40 Ready to use.,
$90.95 Smaller Version (8-10" Sparks)

--$149.95 § 5yC3 Pians. $15.00 BTCIK Ki $349.95 |

s | BTC30 Ready fo Use $440.95 COMBOX Parts Above 6 Projects......... i
TME CONTROL Usmg 1 ———————————— ;;:A:: COMBOP Pians Above § Projocts $10.00
{ 10G7K Kit/Plans. A o =
| Electronic Hypnosus{: CP?III! :le!d PEStoin | 10670 AssemblediTested.... . $149.95 | Shock Force Field Vehicle,
§ atmont Uoniot mm et peop Higher Powered Device Object Electrifier
j Bistotadents wih I0GSK KitPlans....... e $129.95 || Hand shock bails wands. Mini clrcul is sasily
high power ultrasonics. L IDGBU Assgmbludﬂ'esux! $199.95 hidden. Great payback for those wise guys.

Elecironic circulry induces hypnotic as
well as ALPHA relaxed mind states.
Placa subjects under your control

Handheld and battery
operated with all controls.

Rental unils available.

HYP2 Plans........... $10.00 N i P $800 10mw to 2 Watts of
HYP2ZK KitPlans............. $49.95, PEBIK Kﬂ;\' = 8086 | continous outputi! Incredible device Turbo charges memory,
! HYP20 Ready to Use............... $69. 958 PPPm R da! u $79.95 Use for directed beam Dfﬂeat Boost mental powers, Controls stress,
\ 20y 10 L e | lLMINGtion source for - Speeds up healing
| night vision, laser window bcrunc e precesses and Uncover

MIND2 Plans for Mind Control.$15.00
| MIND2K Kit/Plans.. .. $49.95] Amazmg Gravitron
i anzu RBady to Usa ...§79.958

== Remarkable true levilation
| Theramagneﬁc Pulser"“ | without any tethering

I Cumplal: Magnelic waves BCRKiTIl Soroes
| are claimed to produce mi ienceg;m;e;mng

i DaakD hepefis Bosrd teve! | Includes self starter

| experimental device is sol N

|| research purposes only.

;mrmm Lab Assembled... $24,95

-_..¢

 Cybernetic Ear!

Provides that "extra edge” fc

'GRV10 - Anti Gravity Top........$39.95
GRV30 - Super Levitator........ $49.95

e —

| Hover Board
| 28 pages of data related

+ 20 Hours Battery Life We Stock Parts!
i icati to the most revolutiona
| oo sotoion W | ottty S sioi0m. |'ich s ok ars O, s, 3180
| cYBEREAR lion. Cutting edge RED NSTAR10 - Ready to Use. LC7 Plans Lab CO, System 30W.....$20.00

HOVER Plans and Data

= +r =

p =

Mini TESLA Coil { Transistorized TESLA Coil

Amazing and bizarme

Lights up a 4’ fluorescent
! tube-all without any )
contact!! Yet only 3" talll \ @ ] e";’dst“”" ol rmrma]l ot
| MTC1K KitPlans..... 698 ] 20 ¥ho. Spstacuer

plasma display!! With
MTClI) Msemb‘ed . 534 95 & adiustable frequency =

-‘n control. Safe 12vdc input

TCLS Plans..$8.00 TCLSK KivPians. §59.95
H TCL50 Auzmbleu and Tested. SSB 95 Al

Tel-phone Line Grabber
' Room Listener E
| Controller and

Caill Diverter

Star Wars chhnulnuy Directs Energy

| Star Wars Technology Demonsirates Weapons
| Potantial, Forea Fields, lonMotors, Antigravity efc.

-$999.95 | projacts electric shocks without contact!!
i Conduct ¥
Handheld battery operated and easy to operate.

1 Semmond Bummg Lasers

¥ IR driver for ultra-bright green lasers.

| CWLSK KiUPlans minus diode. .. .$198,95 rﬂ'w‘";‘a""
CWL50 Assmbid minus diode........ $299.95
| LD34 CW 3/4 W 880nm dicde........5249.95 | foci e

<P- ; _—
‘? Nightstar Night Viewer
Sees in total darkness

= 35000x Light Gain

= Over 100 yds Recognition
» Built in IR luminator

+ 20 degree Field of View

Y

' Jacobs Ladder

| Pyrotechnical traveling fiery
I| plasma expands over 3"
! before evaparating into space.
Solid state circuitry with
adjustable arc control. 115/
| 230 volt operation. Uses safe |
‘| high frequency energy

JACK1 Plans
JACK1TK Supply, Mig Blks, Ladders. $149.95
JACKW Ready 1o Usa ...

$69.95
$199.95

Super Senaitive Liira Clear | Mie+
\loice Transmitior

Video/Audio Rebroadcaster 1 Mi

TVIFM Radio Disrupter.

Neat Prank!
Discretion Required -

Includes Hints Using Win es

| 6

and bizarme

$19.95

SHK1K Kll!plarl

Mmd&Bram (7cmtrolle.-r1t31W

hidden potentials.

.O

BWPLUS-APOLLO Ready to use. 5189 95
BWIl- EINSTEIN Lower cost unit...$129.95
o

-

Burning Cutting Lasers

Current and Future Weapons Syste

LAGUN2 Plans Nd,Yag, Ruby 6Kw.. $20.00
Al'l Three Pfans for only..... ...$25.001! _J

PL#CH# F"EE CARER |

Patented Moving Light Concept Defies all Logic

| as it Appears to Evaporate into Spacall
Duplicate the STAR WARS effect,

Rapiaceable Blades, Ovenide Swilch

Interactive Sound Madule

Available an Request

£8.00

Specily Color:

§249.95 photan blue, starfire red

Attentlonl High Voltage Modulu U

Ballery powered for hovercrafl, plasma ||
guns, anti gravily, force fields, pyrolach

Listen to your premises. Break in to calls
Control housshold appliances, Remote
dial long distance calls-from anywhere!!

| 3 Mi FM Voice Transmitter

——— ———

phaser grean, neon red

SAB15K - Kit 15° Display..... $29.85+$5.00 s&h

! TELCON4 Plaris $10.00 | MIMIMAX4 4KV

| Crystal clear performance. Many

$198.95 b & i
! TELCON4K KitPlans........ $120.95 | piNIMAXS 3KV, $17. 95, | applications. Easy to assemble SAB24K - Kit 24" Display.... $59.95+85.00 s&h
{[ELCONA0 Ready fo Us.... $160.95 | winimax22xv.....$14.95 LFMVIK Parts and plens.. "639.95 _\SAB36K 1 35" Dispay. $129.96+$16.00 s8h
t = ___—__ = = e o ———— S

(ntom‘latlon Unllmtted PO Box 716 Amherst N.H. U.S.A. 03031

1800 221 1705 Orders/Catalogs Only!  Fax 1 603 672 5406 Information 1 603 6734730 Free Catalog on Request

Pay by MC,VISA,Cash, Check, MO, COD. Add $5.00 S&H plus $5.00 if COD. Overseas Contact for Proforma

Write In 55 on Reader Service Card. Nuts & Voits Magazine/Sertemser 2000 63



$59 PCBs

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 shipped the next
business day
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This eccnomical collimating
lons assembly consists of
black nmdnci alumin

Lowest Dealer Price Available

Refurb. Panasonic 145
Regal w/Remote

BC4535 86 Channel

Oak Sigma 99 Channel
75 Channel Converter
Zenith ST1600 w/Remote

(550MHz)

Panasonic Converters Model-175
Six month’s warranty on this model only

5+ 10+ 20+
$45 $40 $35
$38 $35 $30
$30 $28 $25
$45 $40 $35
$18 $18 $18
$75 $70 $65
$65 $55 $45

Call us today to satisfy all your cable equipment needs!

SAM’S ELECTRONICS
1-405-631-1856

All Cable Equipment is unmodified.

IMMEDIATE CASH for Platinum,
Palladium, Gold, and Silver in any form (ther-
mocouple, labware, electronic, medical, gold
filled, optical, contacts). Also rare earth and
exotic metals (Indium, Gallium, Germanium,
Tantalum, Rhodium, etc.). Ship material with-
out prior notification for fast reliable service
at competitive prices. Samples welcome for
free assay and quote. No shipment too small.
Payment guaranteed and made as requested
in cash, check, or bullion. All transactions
confidential, Individual dealer 25 years. John,
D &Y Trading, PO Box 36A, Williamstown,
NJ 08094. 609-601-trade, E-Mail: metals@D-
YTrading.com

PUBLICATIONS

i

OUT-OF-PRINT TECHNICAL
BOOKS. www.johnsontechnical
books.com 805-525-8955. sales@john
sontechnicalbooks.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 & hrep:/fwww.
militarycomponents.com

27C010-15
27C020-15
i iodes in crevil. | | 27C040-12
Identifies NPN or PNP

i Checks all
types, small or large

e edact doches

This excifing ol
lection of elec-
Ironic projects
features experi-
ments ranging
from magnelic
levitation and lasers to high-
tech surveillance and digital

communications.

LM741N

NESS532M 55
S8HC705CEP 899 ;
8749 1799 17.09 15.38
67256010 279 245 239 | g i

| 5 B M
$81102 1.89 2816 279 245 239 183360 24.99 23.74 21 37

+ Order Line — (800) 824-3432 * Infernafional — (724) 495-1230 * Fax Orders — (724) 495-7882

¢ Technical Support — (724) 495-1231 = No Minimum Order — {Orders under $20 subject 1o § 5
charge) *UPS 3 day, Blue, Red, & Fed. Ex. Shipping Availoble (Call for charges)  PA Res. Add 7 %
Sales Tax *Open Mon-Fri 9:00 AM - 5:00 PM (EST} * Corporate Accounts / Guanfity Discounts
Available *We accept M/C, VISA, Discover & American Express with no surcharge * Call For FREE
Catalog ($2.00 Outside U.S.) E

* We Carry A Complete Line Of Electronic Components ® Email - unielect @ ool.com

Visit us on the web | www.unicornelectronics.com Unicorn Elmrnnks

1142 State R 18
FREE SHIPPING!! oneesoidorden  Aliuippa, PA 15001

offics squipment. Al cleans|
ies. Soz. can.
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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 optimize code for space and speed. |60
pages, 50 illustrations, many examples. See
http://members.aol.com/stamp2book Send
$29.95 check or money order (US funds) to
Brian Forbes, PMB 326, 19672 Stevens Creek
Boulevard, Cupertino, CA 95014-2465.

ROBOTICS

ROBOT BOOKS.COM visit our web
site for reviews of robotics books, plus robot
kits, toys, movies, and magazines!
www.robotbooks.com

ROBOTS WANTED: Dead or alive,
whole or parts. Marvin (lowa Precision),
Gemini, RoPet, Hubot, RB5X, Newton
SynPer, ComroTor, ELAMI, ITSABOX,
HeathKit (HERO JR, |, 2000, or Arm Trainer),
Androbots (TOPO, BOB, Fred, and
Androman), Rhino, Maxx Steele, Omnibots,
etc. Also looking for robot prototypes,
options, and literature, will pay cash. Please
E-Mail rdoerr@bizserve.com Call 810-777-
1313 or write to: Robert Doerr, 26308
Cubberness, St. Clair Shores, Ml 48081.

ARobot KIT from Arrick Robotics uses
the BASIC Stamp . Quality metal construc-
tion. Easy to assemble and very expandable.
$235. htp://www.robotics.com/arobot

SECRETS OF RF CIRCUIT DESIGN
From Joseph Carr, one of today's most
respected electronics authors, comes this
pragmatic, intermediate-level guide to
designing, building, and testing all types of
radio frequency circuits. Filled with function-
al projects that demonstrate the principles
of RF circuits. Only $29.95! 10% dis=
count to Nuts & Volts sub-
scribers. Call 1-800-783-4624 ro
order using Visa or MasterCard.

MOTOR CONTROLLERS, PWM, 12V,
24V, 35A, many features from
plus S5&H. Info: 570-735-5053. Derails:
htepi//divelec.tripod.com Toll free orders
(only) 1-877-679-1865.

PRACTICAL ANTENNA
HANDBOOK, by Joseph Carr. The most
popular book on antennas ever written,
widely known as "the antenna builder's
bible.” This Third Edition is a work for anyone
with an interest in antennas, from the newest
of novices to the most experienced engi-
neer. This empowering book gives you all
kinds of projects and material that explains
why what you did works.Only $49.95! 10%
discount to Nuts & Volts sub-
scribers. Call 1-800-783-4624 w0
order using Visa or MasterCard.

GEARHEAD MOTORS. 24V, 35 RPM.
Manufacturer rated 900 pounds. $10
plus S&H. Info: 570-735-5053 Details:
http://divelec.tripod.com Toll free orders
(only) 1-877-679-1865.

PLANS — KITS —

SCHEMATICS

SCHEMATIC DIAGRAMS. We have
amassed 3200+ for all kinds of electronic
devices in our years as reverse engineers.
Video items, medical, video games, automo-
tive, telephone, security, etc. Technicians mak-
ing extra bucks working on odd-oggs, or just
curious how things work, we may have the
prints you need. Check our website or send
a STAMP for our retromingent propagan-
da. BOMARC SERVICES, Box [113,
Casper, WY B82602. 307-234-3488.
BOMARC.ORG

Continued on page 85



Questione & Answene

UM

sense and good judgement!

This is a READER TO READER Column. All questions AND answers will be provided by Nuts & Volts readers and are intended to promote the exchal
and provide assistance for solving problems of a technical nature. All questions submitted are sub}ecr.m editing and will be published on a space availa
deemed suitable to the publisher. All answers are submitted by readers and NO GUARANTEES WHATSOEVER ?I%

any answer printed in this column may require varying degrees of technical experience and should only be attempted by qua!rﬂed individuals. Always use common

are made by the publisher.

of ideas
basis if
e implementation of

QUESTIONS

Does anyone know of a circuit |
can build, that will allow me to
determine the specific percentage
of pure silver dissolved in distilled
water, by electrical means?

| am trying to find the percent-
age of the processed silver for a
given amount of water, by volume,
after processing. | wish to measure
the percentage of the final colloid
silver solution.
8001 Antonio J. Anzevino

Wappingers Falls, NY

| eat in a crowded dining room
and am extremely hard of hearing.
I'm interested in obtaining informa-
tion, plans, etc., for a device to be
used as a transmitter to my head-
phones. The transmitter could be in
my shirt pocket and receiver in the
same case.
g002 Vernon A. Rodgers
Venice, FL

| have a medium-sized satellite
dish. | would like to make a parabol-
ic microphone out of it. | need plans
and information on what kind of

microphone and amps to use?
9003 Eric Hado
Hopewell Junction, NY

Does anyone have information
on how to build ferrite antennas for
the AM broadcast band and the
shortwave bands?
[004 Marvin Rosen

Baltimore, MD

Can the small bobbin-shaped
and cylinder-shaped fixed inductors
found in abundance in computer
monitors and modern day TVs be
used as "RF chokes” in radio receiv-
er/transmitter construction pro-
jects?

These small inductors (about
1/4" to 5/8" in diameter and
about 1/2" to 1" long) measure
less than 1 uH to over 15 mH [RCL
meter) and appear to be wound on
a non-metallic [ferrite?) core and
with DC resistances of milliochms to
several ohms.

With a lab full of test equip-
ment, including a research grade
@-meter, how do you test the
appropriateness of these inductors
for radio receiver/transmitter con-
struction projects?

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

CA 82879, OR fax to [808) 371-3052, OR EMail to forum@nutsvolts.com

Also, what is the purpose of the
small disk-shaped permanent mag-
nets attached to one end of some
of these inductors? | have found
that by removing the magnet, the
inductance (RCL meter) increases.
8005 Ted Roubal

Shoreline, WA

| am looking for a circuit that is
run from a 12VDC gelcell or car
battery. The application is for my
RC gas powered car. | need one cir-
cuit to be 1.5 volts and be able to
provide up to 4-5 amps. | will need
to be able to adjust the current to
the glow plug due to the change in
resistance when it is hot, and if it is
not a real big deal have a meter in
the circuit so | can monitor the cur-
rent flow and adjust it as needed.

The second circuit is to
charge the AA batteries in the con-
troller and receiver in the car. It
needs to be run from the same
12VDC.
8006 Tony Pugh
via Internet

Some time back, | bought an
Apple "clone" ... the first company
licensed by Apple, | believe. It's a
power computing corp.
"PowerBase 180" 1.2GIG HD, BX
CD-ROM, 32 meg of RAM.

| love the system, except that it
didn't come with any manuals, or
software [i.e., CD, floppies, etc.). It
has an IDE HD, with a SCSI CD-
ROM. | could live without the TMs
probably, but | really need the sys-
tem disk.
3007 Anonymous
via Internet

Please give me a source of a
wiring diagram for a DC power sup-
ply for a Hewlett Packard Laserjet
series |l printer.
9008 Leland Glenn

Fort Myers, FL

| am looking for the vendor(s)
that are producing the DIY Solar
Charge Controller/Monitor PC
board described in your April 1997
issue of Nuts and Volts. | have
already attempted to contact
Circuit Designs of Central Paint, or
the original vendor listed as a
source in the article. The phone is

disconnected and | don't hold out
much hope for a response from
their mailing address. Is someone
else producing the PC board?

Any help will be greatly appreci-
ated.
9009 James Vrzal

Holiday, FL

ANSWERS

ANSWER TO #8003 - AUG 2000

In answer to #1001 1, Jan. ‘00
regarding a schematic/SW to
allow the PC via its parallel port to
connect to a GPIB device. The reply
cited "plotgpib.zip" a shareware
product.

| have looked many places in a
lot of shareware cites [(share-
ware.com, tucows.com, etc.) and
have come up empty.

Can someone please come up
with a more definite location for
this software?

Some years ago, | found some
source code that twiddles the PC
parallel port to simulate an |EEE-
488 controller. | fixed a problem in
it, then lost track of it. But Stan
Eker reposted it on Usenet, and
even had my bugfix! So I've put it up
here in the hope that it will be easi-
er to find.

There are some limitations — it
can only drive one or two devices, it
may need a modified parallel port (I
recommend that you use a cheap
card, not a motherboard port), and
is probably rather processor speed
dependent. | last used it on a
12MHz 2B8B. | doubt that it will
work under Windows, but that
might be a blessing.

Sources and documentation
can be found in plotgpib.zip

Ed Bell
Colchester, VT

ANSWER TO #8005 - AUG 2000

I have an old DOS graphics pro-
gram that uses printer control
codes to control an NEC PC-BO27
printer. This application was writ-
ten for a DEC PDP-11 [RSX-11M]),
which runs from DOS via a Strobe
Data Osprey emulation board. The
application was written by Minato
[Japanese tester company], which

ANSWER INFO
*® Include the question number that
appears directly below the guestion
you are responding to.
® Payment of $25.00 will be sent if
your answer is printed. Be sure to
include your mailing address if
responding by E-Mail.
*® |n most cases, only one answer per
question will be printed.
*® Your name, city, state, and E-Mail
address, [if submitted by E-Mail), will
be printed in the magazine, unless
you notify us otherwise with your
submission.
® The question number and a short
summary of the original question
will be printed above the answer.
*® Unanswered questions from a past
issue may still be responded to.
® Comments regarding answers
printed in this column may be print-
ed in the Reader Feedback section if
space allows.

QUESTION INFO
TO BE CONSIDERED FOR PUBLICA-
TION

All questions should relate to one or
more of the following:

1) Cireuit Design 3) Problem Solving

2) Electronic Theory 4] Other Similar Topics

INFORMATION/RESTRICTIONS

® No questions will be accepted that
offer equipment for sale or equipment
wanted to buy.

® Selected questions will be printed one
time on a space available basis.

*® Questions may be subject to editing.

HELPFUL HINTS

® Be brief but include all pertinent infor-
mation. |f no one knows what you're ask-
ing, you won't get any response [and we
probably won't print it either).

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

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

has since been.purchased by Ando.
The printer is no longer supported
by NEC and there’s no new source
code available for the program. Of
course, it's a program that | still
need to use. Is there a hardware or
software means of translating the
printer control codes from this
printer to @ more modern one? |
thought of using an EPROM
decoder or a TSR patch.

The easiest way to run a "lega-

Nuts & Volts Magazine/Sevtemssr 2000 65



PICmicros & BASIC

PicBasic Compiler - $99.95
PicBasic Pro Compiler - $249.95

Now it's even easier to program
the fast and powerful Microchip
PICmicros. The PicBasic and
PicBasic Pro Compilers convert
your English-like BASIC
programs to files that can be put
directly into a PICmicro. True compilers for
faster, longer programs. BASIC Stamp™ 111*
libraries. For mid-range PIC12C67x, 14Cxxx,
16C55x, 6xx, Txx, 8x, 87x, 9xx and high-end
17Cxxx (PicBasic Pro only).

*BASIC Stamp is a registered trademark of Parallax Inc.

New! PIC-X1
Experimenter/
Lab Board
Assembled - §199.95

Kit with parts - §139.95
Bare PCB only - $49.95

EPIC Plus PIC Programmer - $§59.95

Programs PIC12C5xx, 67x,
14Cxxx, 16C503, 55x, 6xx,
Txx, 8x, 87x and 9xx.
Optional ZIF adapters for
DIP, SOIC, MQFP, PLCC,
Runs uﬂ' two 9-volt bn[l.s or optional AC adapter.
progs and bl

PICProto
Prototyping Boards
Get it wired quicker! High-quality
blank prototyping boards for
PICmicros. Holds PICmicro,
5V reg, caps, oscillator, DB9-25,
large proto area. $8.95 - 519.95

micro S ngineering &b, @m:

Box 7532 Colorado Springs CO 80933 d
= (719) 5205323 (719) 520-1867 fax
m ttp://www.melabs.com ._ |
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The RF Connection

213 North Frederick Ave.
Suite 11NV
Gaithersburg, MD USA
20877

RO—IAERA

htip:/hwww.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......... $3.26

N Connectors for 9913/Flexi4XL/9096

UG-21B/9913......§6.00 Pins Only......$1.50
UG-21D/9913 ... §4.00 Extra Gasket.... .75

Amphenol 83-1SP-1050 PL-259 .......... $0.90
UG-176/U Reducer RG-59/8X . .25 or 5/$1.00
UG-1756/U Reducer RG-58/58A .25 or 5/$1.00
Silver Teflon PL-258/Gold Pin ....................

....51.00 or 10/$9.00

MIL-Spec Coax Available (Teflon, PVC IIA)

New Product: Belden 9913F. 9913 with
High Density PE Foam dielectric, stranded
center cond. and Duobond Il Jacket.............
. .BO/Mt or $76.00/100ft

Also New: 9092, RG8X wi.hType Il Jacket
Intro Price ... s ...$23.00100ft

Call for Specials of the Month

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

8 Pin Mike Female ..........
8 Pin Mike Male Panel
13 Pin DIN for Kenwood.
8PinDIN forlcom ..........
8 Pin DIN for Kenwood................c.cc..

Prices Do Not Include Shipping

Orders  BOO/7B3-2666
Info  301/840-5477

FAX  301/869-3680
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cy" application such as your DOS
graphics program, is with the lega-
cy hardware it ran on. If that equip-
ment cannot be repaired, then the
next best bet is to get the code to
at least load on a new DOS sys-
tem.

If the application is a single
"EXE" executable file and is not too
big, then you could |oad it under
DEBUG and patiently trace through
its operation until you find exactly
what control sequences it is send-
ing out. It would help if you know
exactly what control sequences the
old NEC printer used; for then you
would know what to look for.

Once you have documented the
old sequences and the places in the
program where they occur, and you
have in hand the document that
tells you the corresponding
sequences for the new printer that
you want to use, then you can, in
principle, patch the code to send
out the new sequences.

If it turned out that the old
sequences and the new sequences
are exactly the same length, and
there is one-to-one correspon-
dence between what you have and
what your need, then an EPROM
translator might actually work.

If the DOS program is writing
directly to the printer port, then it is
not so obvious how you would slide
a TSR wedge in under it so as to
intercept and translate the bytes it
is sending out. On the other hand, if
it is calling DOS via Int 21H or call-
ing the BIOS via Int 17H, to send its
stuff to the printer, then a TSR
probably could handle the transla-
tion.

What typically happens in prac-
tice, of course, is that the DOS
graphics program is too big to load
under DEBUG, or it was deliberate-
ly designed to discourage any
attempt to “"reverse engineer" the
code. In that event, the remaining
easy way is to take out a clean
sheet of paper and write yourself a
nice new program that does things
the way you want them done.

Such labors, of course, will also
help you to acquire new apprecia-
tion of the Linux open source move-
ment. You really should have the
source for the programs you
depend upon. As time goes on and
Linux becomes the standard oper-
ating system, there will be far less
justification for allowing ourselves
to be locked in the "byte" you are
now in.

Jack Dennon
Warrenton, OR

ANSWER TO #8002 - AUG 2000

Does anyone have a full service
(POP3,/SMTP) bios tweak for the
Mail Statian?

There are ways to tweak the
mail station depending on which
revision you have. There is an

Internet discussion board for dis-
cussing modifications to a variety of
devices at www.kenseglerdesigns
.com/cgi-bin/UltraBoard/
UltraBoard.pl.
You'll find a link to the mail sta-
tion discussions on that page.
Doug Smith
Via Internet

ANSWER TO #80015 - AUG 2000
How can | access the Internet
over my Maotorola bagphone?

Since you refer to a Motorola
bagphone, I'm going to assume
you've got an older analog model in
the order of the 3000 series.

Moto has a small black box
called The Cellular Connection (S
193EB). Electrically, it installs in

ANSWERS TO #8007 - AUG 2000

| am desperately looking for a
way to control a residential bath
fan/light unit. It is now wired on one
switch. | am seeking a way to con-
trol them independently while using
the existing wiring which is two
wires (only one load wire].

| have seen such a unit for pad-
dle fans, but | can't locate one for
exhaust fans. None of the major
electrical manufacturers | contact-
ed were any help.

#1 You want to control more
than one electrical device with only
one set of wires. This is easily done
using X-10 or X-10 compatible con-
trollers and devices. Basically, you
leave the power on all the time.

Put a two- or four-device con-
troller (it looks like a switch] where
your current switch is and get sep-
arate power controllers for the
light and for the fan motor.

The~e are several different
models, florescent light or incan-
descent, relay [motor]), and dim-
ming.

You can see the X-10 stuff at
www.x10.com, but my favorite
place is SmartHome.Com [compa-
ny name and web site). They have a
great catalog with almost 50
pages of X-10 and many X-10 com-
patible devices. If you don't have
access to the internet, you can call
for a catalog at 1-800-762-7846,
24/7.

Randy Boettjer
Dak View, CA

#2 Having worked in a lighting
store, this is not an uncommon
question.

Most ceiling (paddle) fans can
have both the motor and light con-
trolled by the same potentiome-
ter/switch using two wires [one
load and one neutral). But the
motor speeds up as the light
brightens. So most opt for a sepa-
rate load wire and dimmer,/ switch
far the light.

series between the control head
and the radio itself. Physically, it can
be mounted under the handset
bracket, [the holes line up).

A most interesting device; it's
got an RJ-11 port that will accept a
standard telephone, fax machine,
or computer modem. The
Connection translates telephone
DTMF tones and loop signalling to
the serial data stream used by the
cell phone. It also generates "ring
battery" on an incoming call and
splits the telephone audio into the
appropriate  land-mobile  and
mobile-land paths for the radio cir-
cuit.

Ideally, you would unplug your
computer modem from the wall
jack and plug it into the Connection.
Your modem would go off-hook,

To control each individually with
one load wire, a transmitter and
receiver with two channels is need-
ed. It would work much like an X10
unit, or use RF. | can imagine it
working with an exhaust fan, but
have not tried it.

A more commmon approach [for
short distances) is to fish a new
load wire through the ceiling and
down the wall to the switch box,
replacing the single switch with a
dual switch. If there is no attic, the
wire can jump into the room
around the ceiling/wall corner and
then back into the wall, fitting into a
groove that will be plastered and
painted. This method can also be
used if the joists block a direct
path. An electrician is usually able
to find a method to do this. The
wire can also be hidden using
moulding. Fancy moulding can
spice up a plain bath!

A common approach is to add
a pull chain switch to the light/fan
cover for the fan, which won't run if
the light is off.

Another method uses an X10
module and wall switch or con-
troller unit. This gets a little maore
complicated since X10 doesn't
have a relay module that responds
to lamp on/off that | know of [and
needed).

Or, a special relay can be put in
the fan/light that cycles each time
the wall switch if flipped on: light,
then fan, then both. A different ver-
sion has the relay with off as a forth
position, and replacing the wall
switch with a normally open push
button, but works only if both
switch wires run back to the
fan/light.

And then there are the wire-
less switch products where the
switch has a battery and gets
attached to the wall while the
(motor rated/relay) receiver gets
put into the housing to control the
fan.

Rick Detlefsen
Austin, TX
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hear dialtone, DTMF out the num-
ber of your ISP and establish a ses-
sion as usual.

We've found, though, that the
quality of the cell call has a big influ-
ence on the throughput of the ses-
sion. You will need to be stationary,
with a very good cell signal or your
session may collapse.

The Cellular Connector works
only with the older Moto phones,
but there is (or was), a similar sys-
tem put out by Telular that inter-
faced to a number of non-Moto cell
phones.

However, if you're doing a lot of
mobile computing, you might con-
sider Cellular Digital Packet Data.
CDPD is a service offered by a num-

ANSWERS TO #8008 - AUG 2000

LM3808 is an LED blinker
chip, it is being discontinued.
Jameco sells them for about
$5.00 a piece now. Does anyone
know of any replacement LED
blinker chip that sells for a reason-
able price? RadioShack no longer
carries LM3S083. (I do not have a
computer.]

#1 The LM3808 is available for
$0.99 each from the nice people
at:

B.G. Micro
555 N. 5th St., Suite 125
Garland, TX 75040
1-800-276-2206
972-205-9447
http:/ /www.bgmicro.com/
it would be a good idea to
stock up since  National
Semiconductor no longer makes
this part.

David DiGiacomo
San Francisco, CA

#2 | too needed to refill my stock
of LM38089 flasher chips, and was
surprised to find it discontinued. |
would have been happy if | found
1.5 volt flasher LEDs, but the clos-
est was almost three volts.

An Internet parts search indi
cated that many vendors had

ber of cellular service providers
that provides Internet access
directly over the cellular system.
One or more channels in each cell
site may be dedicated to the ser-
vice or the system may use a "sniff-
ing and hopping" technique to send
a guantity of data on an idle voice
channel, then quickly hop to anoth-
er idle channel when a voice call
comes up, and resume sending
packets.

CDPD-only modems are avail-
able in PCMCIA form factors, as
well as a combination cellular
voice/cellular modem/fax/CDPD
unit.

Rusty Schwarz
River Vale, NJ

almost 5000 available, but how
accurate is that? | went down my
list of suppliers that listed the part,
only to be told it was no longer
available. | then tried Unicorn
Electronics that at least said 'back
ordered.! They arrived about a
week later. They cost $1.08 each
at the time (plus shipping and any
tax). So I'm set.

Another method offered in
Nuts & Volts [March 2000 issue
page 74], was to use an ICL7660
voltage doubler chip to run a
threewolt flasher LED, or use two
to run a sixvolt flasher LED. For
twice the current price, this will
work. Using the SMD version will
make for a tiny package.

Some say this chip is obsolete,
but it's just discontinued as noth-
ing better is available to replace it
(the word obsolete needs to
become obsolete!]. Nothing
matched this chip in voltage, ver-
satility, parts count, and price. |
think only the 555 had more arti-
cles and circuits published. | have
projects that run on 1.5 volts and
this chip was ideal. | may use the
voltage doubler in the future and
save this chip for its many other
uses,

Rick Detlefsen
Austin, TX

Subscribe to
Nuts & Volts
today!

Not only do you get a
great magazine each
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HOT NEW PRODUCTS!!!

Phone Manager - Reverse Caller [D. Now you
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In Part 1 of this arti-
cle, we examined how
disassemblers work,
describing the basic func-
tions needed to disassem-
ble Intel INHX8M Hex
files for the PIC 16C84.
We examined what is
possible with multiple dis-
assembly passes.

In Part 2, we'll actually
write code to implement
the functions we
described in Part 1. So,
let’s fire up our source
code editors and get to
work!

The very first thing to do is
choose a language and there is no
shortage to choose from. Selecting
one can be difficult. | adopted the
following criteria for my choice:

+ Very low. cost or free.

+ Very easy to learn.

= Has a future.

» Well-supported with lots of
free code and documentation.

= Has an active online
developer community.

« Has solid development and
debugging toals.

« Multi-platform.

- Powerful.

Surprisingly enough, this leaves
a number of contenders still stand-
ing. But among them is one very
special language: Python.

Python, created by Guido van
Rossum and named after Monty
Python, is a language that everyone
will be hearing about in the next
few years. It meets or exceeds all
my criteria, as well as bringing some
additional strengths to the table.
Python is fully object-oriented.
Python is amazingly easy to main-
tain; the very structure forces differ-
ent programmer's code to look simi-
lar. This makes it very easy to look
at someone else’s code and reuse
or support it — a major problem
with other popular languages.

Python is used by some very
large companies who describe their
use of Python as a major competi-
tive advantage. Industrial Light and
Magic — the special effects
wizards behind Saving

Part 2

A PIC 16C84 Disassembler
in Python

Python can be used at a variety
of levels. You can develop in it using
classes and methods, taking advan-

. tage of object-orientation (00). You
&€ can use it like a non-00 language,
¥ taking advantage of modules in

hierarchically separated files. Or, you
can write simple programs in it as if

- it were a script file.

To keep the usage as straight-
forward as possible for readers new
to Python, | am keeping all of my
code in a single, non-00 file. | do
take advantage of functions within
the file and standard library mod-
ules (one of the major reasons for
using Python), but all of the disas-
sembler code resides in one place.

Designing a Disassembler

To define what we want to
build, it helps to start with require-
ments. These should describe —
from the point of view of the prob-
lem not the solution — what we
want the program to do.

1. We want the program to
read Intel INHX8M Hex files.

2. We want the program to
turn the hex file into readable
assembly language.

3. We want the program to
translate register addresses into
readable names.

4. We want the program to
translate jump targets from address-
es to readable names.

5. We want the program to
insert the jump target names as
labels in front of the target lines
referred to.

6. We want the program to cre-
ate a symbol table.

7. We want the program to out-
put the results somewhere easy to
use.

This is a good high-level set of
requirements. Now we need to
design some ways to accomplish

these goals.

Python has some powerful
internal constructs which we will
take advantage of. Two of these are
dictionaries and lists. A list is an
ordered set of data elements. An
example list could look like:

['A, 123, 'fred']

These data elements can be
strings or numbers or even other
lists. To use terminology from other
languages, a list is an array. We can
access the elements within the list
using their index.

A dictionary is an unordered set
of data elements comprised of a key
and a value. The key can be any sin-
gle data element; the value can be
any element or set of elements such
as a string or a list. An example dic-
tionary could look like:

{‘john":[14, 'blond’, 78704},
‘lisa”:[27,'brunette’, 32501]}

Other languages refer to dictio-
naries as hash tables or associative
arrays. Items within dictionaries are
accessed by their keys.

We need some structure to
store the data we derive from the
hex file. This structure should sup-
port the activities we want to per-
form. We can use a dictionary very
easily for this purpose.

Each entry in the dictionary will
represent one line from the assem-
bly code. The key to each dictionary
entry will be the address of the line.
The value will be a list of the addi-
tional fields we want associated
with. that address. Lists in Python
are surrounded by square brackets
and dictionaries are surrounded by
curly brackets. A colon separates the
key from the value.

Our structure for holding the
disassembly data looks like this:

{lineaddr:[hexval, labelname,

ISBN: 0-73570-901-7

Private Ryan and Star Wars
Episode 1 — The Phantom
Menace — are one of the
companies who believe that
Python makes them dramati-
cally more productive.

Python is also easy to
learn. It has been chosen as
the language for a major
new government program,
“Computer Programming for
Everyone” (CP4E), that
intends to teach script level
programming to middle-
schoolers in the next few
years.
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Python Resources

A brief selection of Python books

Python Programming on Win 32
By Mark Hammond, Andy Robinson
O'Reilly & Associates
ISBN: 1-56592-621-8

The Quick Python Book
By Daryl Harms, Kenneth McDonald
Manning Publications
ISBN: 1-884777740

Python Essential Reference
By David Beazley
New Riders

Python on-line
All things Python — www.python.org

PIC Resources
Microchip — www.microchip.com
The PIC archive — http://come.to/
thepicarchive

Microchip Net Resources —
http://www.geocities.com/SiliconValley/
Way/5807/

Source code URL
http://www.vex.net/parnassus/
apyllo.py?i=4259607 1



1 #1/usr/local/bin/python
2 HHHHHH AU BB R ERHH R R BR  R R B R
3 # PIC16_disasm.py
4#V03
g # 9/99 - Tim Deagan

#
7 #  Disassemble an intel hex file for a PIC 16Cxx microcontroller. Listing 1 —
84 : o ; A PIC 16C84
94 asmlist format: {lineaddr:[hexval,
104 abelname, disassembler
114 mnemonic, written in
124 arg_one, Python.
134 co%n_ma, o
14 # arg_two,
154 comment]}
16 #

17 AASH R R R R A
13 import os,string,sys # import the modules we'll need throughout
1

20 Dbug =
21 code_| Fm:l- Ox1fff
excode =

# set to 0 to turn off additional debug output
# upper range in memory for code

22 h =} # init some global data structures
23 asmllst =(}

24 # setup the register lookup table

25 reglist={

26 0x00:"INDO",

27 Ox01: "TMRO/RTCC/OFTION'

28  Ox02:"PCL",

29  Ox03: "STATUS'

30  OxD4:"FSR",

31 Ox05:"PORTA/TRISA”,

32 Ox06:"PORTB/TRISB",

33  Ox08:"EEDATA/EECON1",
34  0x09:"EEADR/EECONZ",
35 OxOA"PCLATH",

36  OxDB:"INTCON"}

38 # asmlist ]fffmat {lineaddr:[hexval,labelname,mnemonic,arg_one,comma,arg_two,
comment]

39 # setup variables as their indices for readability in some functions

40 hexval = 0

41 labelname = 1

42 mnemonic = 2

43 arg_one =3

44 comma = 4

45 arg_two = 5

46 comment = 6

47

A8 HHAH AR AR BRI R RRREEH CREH R R A R R
49 def hexlineparser(line):

50 "Parse an Intel Hex File line into a dictionary”

51 hexlen = line[1:3] # number of data bytes on the line

52  hexaddr = line[3:7 # starting address of data on line

53 he = line[7:9 # 00 - data, 01 - eof

54  hexdata = line[9:-2] # data (use words for the 14 bit PIC instructions)
55  hexcrc = line[-2:] # arc of line

56

57 linelen = hexish(hexlen) # decompose line length

% lineaddr = hexish(hexaddr) # decompose starting address
60 if hextype != ‘01" # if not eof
61 for i in range(0,linelen,2): # grab each data word
22 hexcode%llneaddt +i] = hexdata[i*2:i*2+4]  # populate dict. with addr:data
64 BHIFHBRERIR IR R RS R R R R R
65 def f hexcodeparser. _pass1(|)

“Parse a dictionary of machine hex into Assembly language”

67 hexval = hexcode ijj2:4] +hexc0de[|][0 2] # flip LSB,MSB to MSB,LSB
68  hinibble = hexishi| m’lO}) #get 2 bits (

69 lineaddr = i/2 # make byte addresses into word addresses
70 labelname = *" # initialize values

71 mnemonic = **

72 arg_one=""

73  comma="" g

74 arg_two =""

75 comment = *"

77  if lineaddr <= code_limit: # make sure we're parsing within the code space
78 # for comment readability I'll number the 14 relevant bits of the 16 bit word

79 #0 - 13 with 0 being the least signficant bit

80 if hinibble == 0: # one major group starts with 00 as bits 12,13

81 znibble = hexish(hexval[1]) # get bits 8- 11
82 de_zero = (hexish(hexval[2]) >> 3) & 0x01 # get bit 7
83 fi_zero = hexlsh(hexvallz ]) & Ox7% # getbits0-6
gd de_print = ["W*,"F" # setup target names
5
86 if znibble == 0: # subgroup of instructions based on bits 8-11
87 if de_zero: #if bit 7 is 1 then
83 mnemonic = “MOVWF" # it's MOVWF
89 arg_one = reglistiookup(fi_zero) # resolve the address
90 else: #bit 750, s0...
91 zero_ops = [“NOP","?" 7" "SLEEP","?" " 1DATA?" " 7",
92 "CLRWDT' 'RETURN" "RETFIE"]
93 # it's one of these instructions. | used question marks since there
94 # are no operands for those indexes and | wanted to use a simple list
a5 Ib_zero = hexish(hexval[3:]) # check bits 03
96 mnemonic = zero_ops|lb_zero] # use result as index to instr.
97
98 elif znibble == 1:

# Check ne:]ﬂ value of bits 8-11

99 zero_ops = ["CLRW","CLRF # setup instruction list
100 mnemonic = zero, ops[de zero| # choose instruction based on bit 7
101 if de_zero: #ifbit7 =1

142

143
144
145

arg_one = hex(fi_zero)

# there is an arg., get its hex value

elif znibble >= 2: # check next value of bits 8-11
zero_ops = [“SUBWF","DECF","IORWF"," ANDWF"," XORWF",
"ADDWF","MOVF"," COMF", "INCF' "DECFSZ'
“RRF”,“RLF","SWAPF” “INCFSZ" ] # setup instruction list
mnemonic = zero, ops]znlbble 2] # usg value of bits 8-11 minus 2 as
index
# use bit 7 to get "W’ or ‘F as 2nd arg.
comma = # put a comma between arguments
arg_one = reghsﬂookup(ﬁ zero) # resolve the address

elif hinibble == 1: # check the next value of bits 12-13
one_ops = [*BCF”,"BSF”,"BTFSC","BTFSS”] # setup the instruction list
op_one = (hemsh(hemaln ]) >>2) & 0x03 # turn bits 10-11 into index

arg_two = de_pnnt[de_zem]

mnemonic = one_ops[op_ol et the instruction
fi_one = hexish{hexval[2 4]) & ox7f # bit number to test is bits 7.9
arg_one = reghstluokup(fmne) # resolve the address
comma = ", put a nice comma between args
arg_two = hex((he:ush{hexval{'l 3]) > 3) & 0x07) # file to test is bits 0-6

elif hinibble == 2: # check the next value of bits 12-13
two_ops = [“CALL",“GOTO" # setup the instruction list

op_two = (hexish(hexval[1]) >> 3) & Ox01
mnemonic = two_ops[op_|

ad_two = hexish(hexval) & Ox7ff
arg_one = hex(ad_two)

elif hinibble == 3; # check the next value of bits 12-13

# this one is extra fun%<_¥| since there are a buch of ‘don’t care’ bits among the

# distinguishing bits. They are all least significant bits, so | use a greater

# than or equal statement to find them. | used two lists instead of a dictionary

# to skip the xxx.keys(), xxx.sort() and xxx.rev() steps, since | needed them to

ff to be sequenced in my specific order rather than a sorted order.

three_ops = ["ADDLW","SUBLW",“XORLW","ANDLW",
"IORLW","RETLW","MOVLW"] # setup instruction list

three_keys =[14,12,10,9,8,4,0] # setup values to map to instructions

op_three = hensh(hexval[T]{ # distinguishing bits are bits 8-11

arg_one = hex{hexish(hexval[2:])) # literal is bits 0-7

for  in three_keys: # walk through the k

# index is bit 11

# get the instruction

# jump address is bits 0-10
# cleanup the jump target

values

if op_three >= j: # if the distinguishing bits >= key
mnemanic = three_ops[three_keys.index(j)]  # grab the instruction that
maps
break # jump out of this loop

asmiist{lineaddr}=[hexval, labelname, mnemonic,arg_one,comma,arg_two,comment] #
create dict entry

146
TAT WA R A R BRI R R R R
148 def hexcodeparser_pass2():

149
150
151
152
153
154
155

156
157
158
159
160
161
162
163
164
165
166
167
168

9

“Second pass Disassembly parser, replaces CALL and GOTO args with labels”

ta;get_hold - { ] # init place to hold targets
get count = i start with a O target count
rlist = asmllst Sedys() # get addresses from the first pass dict.
for test_addr in addrlist: # walk the addresses

test_list = asmlist{test_addr]

# get the details for the test address
if test_list{mnemonic] == ‘GOTQ’ or test_listfmnemonic] ==

'CALL" #Iookfor

mps
test_target = string.atoi(test_list{arg_one], 16) # turn the target address into a key
target_list = asmlist[test_target] the details of the target
if not target_hold.has_key(test_target): # we haven't done this target...
target_count = target_count + 1 # inc the target count
target_hold[test_target] = target_count # add a target dict entry
target_list[labelname] = “TARG_" + slr&target_munt) # a unique label for target
asmlist{test_target] = EtargeLInst hexval # rebuild target dict entry
target_list{labeiname]+":"
1+ target_llst{rnnemonvc 1
test_list[arg_one] = target_list[labelname] # change the test line’s jump to label
smllst[test_addr] = test_list # rebuild the test dict entry
if Dbug: print “. # rf debu ging, pnnt a timing dot
return target_hold ck the list of targets

16!
V70 HEfHEHHHERE R AR R R R R

171 def pnnt_llstlng()

172
173

174
175
176
177
178
179
180
181
182
183
184
185
186
187
188
189
190
191
192
193
194
195
196
197
198
189

ut pretty disassembly and symbols”

ea = # init some variables
bdbmak
confi ghreak 0
eeprombreak = 0

int listing from hex info

acPr rlist = asmlist.keys() # get address list from dict
addriist.sort() # order it
for addr in addrlist: # walk it

if addr <= Ox1fff and codebreak == 0;
# layout header
print "\nASSEMBLY CODE"

print *———

prlnt ADDR WORD LABEL OPERAND ARG1,ARG2"
P == —
codebreak = 1

elif addr >= 0x2000 and addr <= 0x2003 and idbreak == 0:
# layout header
print \n\nCODE ID{S)"
print *
print ADDR WORD
print "— —
idbreak =1 # don't print header again

elif addr == 0x2007 and configbreak == 0: # address is the config word?
# Iayout header
print \n\nCONFIGURATION WORD"
print *—M

# address in code space?

# don’t print header again
# address is code ID?

Continued

Nuts & Voits Magazine/Sevtemssr 2000 69



200 cfg = configworddecode(asmlist{addr][hexval]) # decode configuration word 245 # S B R R e
201 wids = cfg.keys 246 def regl:stlookup[targafﬂe)

202 for wd in wds: print cfg|wd] # output configuration data 247  "translate hex to register name if appropriate”

203 print \nADDR WORD 248  if reglist.has_key(targetfile): # determine if targetfile is a known address
204 print *— —* 249 return reglist[targetfile] # if so, use the nice name(s) for it

205 _configbreak = 1 # don't print header again 250 else:

206 elif addr > 0x2007 and eeprombreak == 0: #t address is eeprom data? 251 return hex{targetfiie) # otherwise use the hex value

207 - # layout header 252

208 print \n\nEEPROM DATA" 253 ###############H##########H####H##ﬂ########k##ﬂ#######Nﬁ###ﬂ#ﬁ##ﬂ#
209 print * 254 def configworddecode(cfgwd

210 print ADDR WORD“ 255 "translate the config word into list of flags”

21 prin 256  cigwdh = hexish(cfgwd) # turn ascii into hex

212 eeprumbreak =1 # don’t print header again 257 if (cfgwdh >> 4) & Ox01:cfg = “CP=on,” # Code Protection

213 # Setup some comments 258  elseicfg = “CP=off,

214 if addr == 0x0000: # test for restart vector 259  if (cfgwdh » 3} & 0x01: cfg = cfg + “PWRT=0n,” # Power-up Timer Enable
215 asmiist{addr][comment] = “;Restart Vector” # setup comment 260 else: cfg = cfg + "PWRT=off,

216 elif addr == 0x0004: # test for interrupt vector 261 if (cfgwdh » 2) & Ox01: cfg cfg + "WDT=0n,” # Watchdog Timer Enable
217 asmlistjaddr][comment] = *;Interrupt Vector” # setup comment 262 else: cfi wg = cfg + “WDT=off,

218 263 i cfgwdh & Ox03 == 0: cfg = cfg + “OSC=LP" # Oscillator Selection

219 # Output the line 264  elif cfgwdh & 0x03 == 1: cfg = cfg + “OSC=XT"

220 print "%04X %s %085 %-06s %s%s%s \t%s" % tuple([addr,] + asmliist{addr]) 265  elif cfigwdh & 0x03 == 2: cfg = cfg + "OSC=HS"

221 266 elif cfgwdh & 0x03 == 3: cfg = cfg + "OSC=RC"

222 print symbol table header and info 267

223 print "\n SYMBOL TABLE" 268  return cfg # return the decoded values

224 print " 269

225 pl'lnt "ADDR SYMBOL 270 #######N#######ﬂ####h‘###ﬁ#######################ﬂ######ﬂ#ﬂ###

226 print'— — 271 # main entry to the pro

227  # print labels
228  reportlist = target_hold. keys()

reportlist.sort()
for item in reportlist:

231 print "%04X %s%:-125" % (item, TARG_'

232 # print registers
233 portlist = reglist keys()
234 ist. )

235  for item in portlist:

236 print “%04X %-17s" % (item,reglist[item])

23573
23 int “\n*
539 ™

# get list of target addresses
# order them
walk them
target_huid[ltem]} # output address and
label

# get list of known register labels
# order them
# walk them
# output address and label

# end with a blank line

280 HEHNHHERAREREEER BRI R R R R R SRR

241 def hexish(tohex):
242

“Change an ascii hex string to a hexadecimal integer”

243 return string.atoi("0x” + tohex, 16)
244

mnemonic, arg_one, comma,
arg_two, comment] }

where lineaddr is the address of the
line, hexval is the hexadecimal value
of the instruction (opcode and
operands), labelname is a label if
the line has one, mnemonic is the
instruction name, arg_one is the
first argument, comma is a delimiter
we’ll use in printing if there are two
arguments, arg_two is the second
argument if one exists, and com-
ment is a place to store comments
we generate.

The PIC 16C84 microcontroller
uses 14 bit instructions that contain
an opcode and an operand. The
opcode is the instruction name and
the operand is the argument or
arguments. Each instruction has a
specific format of bits representing
the opcode and the operands. To
determine which instruction a given
hex value represents, we must sort
through the bits to first identify the

instruction and then derive the argu-

ments.

Most of the instructions are
grouped together as blocks of simi-
lar bits. This allows a simple set of
nested if statements to sequentially
sort through the bits to arrive at the
decoded instruction. Once the cor-
rect instruction has been deter-
mined, code unique to that instruc-
tion decodes the arguments.

We also have to be careful to
only decode the values that are at
addresses within the range defined

as code for the microcontroller.
Values outside this range represent
items stored in EEPROM memory or
system flags. We want to do a
straight decode of these without
trying to turn them into instructions.

We want to be able to read
through the code and get a pretty
good idea of what registers are
being interacted with. The PIC
16C84 uses multiple banks of regis-
ters. Different registers have the
same address, determining which
register is being used requires know-
ing the state of a register bank
flag.

To really know which bank is in
use would require writing a micro-
controller simulator. That's beyond
the scope of this article, so we'll
dodge the issue by returning a
string with the names of all regis-
ters using that address. This will
provide the end-user with some
help without implying more than
the disassembler is really capable
of.

When we find an instruction
that has a register as an argument,
we do a quick lookup of the
address against a list of register
name strings. We return the string
found and replace the hex value
with it.

Many possibilities exist for the
final output structure. | have cho-
sen to emulate the Listing file pro-
duced by assemblers. This format
shows addresses, hex values, code,
and symbol table info all on the
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272 BHUBHHEEH Y ##ﬂ################ HHEFIHE R R R

273 if _name__=="__main_":
274 for filename in sys.argv[1:): # do each passed file

275 print "\n“+filename # output file name
276 file = open(filename, ‘r’ # open file

277 for line in file.readlines(): # grab each line from the file
278 hexlineparser(line) # decompose into address:data
Zgg file.closef) # dlose the file
2

281 addrs = hexcode. keys()
282 addrs.sort{

# grab keys (addr.) from line parser output
# sort them

# walk addresses
# perform 1stpass disassembh

y
285 target_hold = hexcodeparser_pass2() # perform 2ndpass disassembly (label jumps)

283 for i in addrs:
284 hexcodeparser_pass1(i)
%gs | ()
7 rint_listing|
288 ﬁexcode =[]

289 asmiist = { )

same page. A different output for-
mat could be designed which you
could feed right back into an
assembler. Readers can easily modi-
fy the output to meet their needs.

The easiest place to output the
disassembled file is to the screen
(or stdout.) This allows a quick
view, or allows the output to be
piped to a file directly. Using com-
mand line pipes and-filters (such as
>' and ‘more’) saves a great deal
of coding on an initial effort like
this.

The Program Flow

1. Read the file.

Python looks for a section in
the code (see Listing 1) that is test-
ing for the __name__ variable (a
special Python name for an internal
variable) called *__main__" (line
273) and starts execution at that
block. In our code, this section ini-
tially reads the file to be disassem-
bled (lines 274-279) and sends it,
line by line, to a subroutine called
hexlineparser(line).

2. Create a data structure.
Function hexlineparser(line)
uses a powerful Python mechanism

to break the line from the hex file
up into its constituent parts. Python
allows substrings of strings (and its
other sequence data types, lists,
and tuples) to be accessed via ‘slic-
ing operators.” A slicing operator
looks like: s[izj] , which returns

# output usable code to stdout
# reinitialize storage

everything in s that has an index
greater than or equal to i and less
than j. Given the statements:

A = “howdy world”
C = AJ0:6]

C is now equal to “howdy".

Once we have carved up the
hex line into its parts using slicing
operators, we have to take care of
some conversion issues between
ASCIl and hex. When we read a
hex value from a string such as ‘6A'
we want the program to deal with
this as a number, not two charac-
ters. To address this issue, we've
created a function called
hexish(tohex).

Function hexish(tohex) is
passed the string we want to con-
vert and returns the result of
‘string.atoi("Ox" + tohex, 16)". This
call concatenates “Ox" and the
ASCII string passed to it (in our
example, we would then have a
string “Ox6A".) “0x" is the prefix
that Python uses to identify hexa-
decimal numbers. The command
string.atoi then does a translation
of ASCII to integer on the string we
created using base 16. We now
have an integer data type with the
value of our hex number.

After all the pieces have been
parsed out and we have trasmuted
to hex the strings we need, we
then proceed to populate a simple
dictionary with the addresses and
data values (lines 60-62). Line 61



WORD LABEL OPERAND
1683 BSF

0000
0001 3000 MOVLW
0002 0086 MOVWF
0003 3000 MOVLW
0004 0085 MOVWF
0005 1283 BCF
0006 3000 MOVLW
0007  O00AA MOVWF
0008 3010 MOVLW
0009  00AB MOVWF
000A 3002 MOVLW
000B  DDAC MOVWF
000C OAAA TARG_1 INCF
000D  1DAA BTFSS
000E 2811 GOTO
000F  01AA CLRF
0010  DAAA INCF
0011 082A  TARG_4: MOVF
0012 072B ADDWF
0013 0086 MOVWF
0014 3010 MOVLW
0015 07AB ADDWF
0016  1FAB BTFSS
0017  281A GOTO
0018  01AB CLRF
0019  Q0AB MOVWF
001A 0828  TARG_3: MOVF
0018  072A ADDWF
001C 0086 MOVWF
001D  O0AAC INCF
001E  1DAC BTFSS
001F 2822 GOTO
0020 01AC CLRF
0021  0AAC INCF
0022  082C TARG_2: OVF
0023 0085 MOVWF
0024  280C GOTO
0025 0063 SLEEP

SYMBOL TABLE

ADDR SYMBOL

000C  TARG_1

0011 TARG 4

001A  TARG_3

0022 TARG_Z

0000  INDOD

0001  TMRO/RTCC/OPTION

sets up our loop using the built-in
range function. Here we use range
to start at 0, run for as many loops
as the linelen (number of data
bytes in the hex line), and count by
twos. This allows us to process the
line in words (two bytes), not single
bytes.

In line 62, we chop out words
from the set of data bytes and
stuff them into our dictionary. We
are still storing ASCII strings of the
data at this point even though we
translated some of the values we
needed to determine the data byte
count and addresses.

3. Perform the first pass.

We now proceed to our first
pass of disassembly (lines 281-284.)
The first thing we do is grab all of
the addresses out of our dictionary
using the .keys method and then
use the .sort method to organize
them sequentially. This allows us to
retrieve the data bytes in the order
that they are addressed. Python dic-
tionaries do not maintain the entries
in any sequence, so you have to
manually declare a sequence or sort
order if you want one.

ARG1,ARG2
STATUS,0x5
0x0
PORTB/TRISB
0x0

PORTA/TRISA
STATUS,0x5
0x0
0x2a
0x10
0x2b
0x2
0x2c
0x2a,F
0x2a,0x3
TARG_4
0x2a
0x2a,F
Ox2a,W
0x2b,W
PORTB/TRISB
0x10
x2b,F
0x2b,0x7
TARG_3
0x2b
0x2b
0x2b,W
0x2a,W
PORTB/TRISB

;Restart Vector

sInterrupt Vector

Listing 3 —
The output
from the
disassembler.

0x2c,F
0Ox2c,W
PORTA/TRISA
TARG_1

PCL

STATUS

FSR
PORTA/TRISA
PORTB/TRISB
EEDATA/EECON1
EEADR/EECON2
PCLATH

INTCON

The first pass of disassembly
occurs in hexcodeparser_pass1(i)
where i is the address of a data ele-
ment in our initial dictionary. Right
away we have to take care of some
housekeeping and flip the data
bytes. Intel Hex stores these values
as least significant byte first and
most significant byte second. We
need to reverse this order. Line 67
takes care of this using our slicing
operators.

Line 77 starts our sieve to find
the instruction that this hex value
represents. The first thing we do is
verify that the address in question
is within the code space of the PIC
16C84. Otherwise, we could crash
our sieve by attempting to decode
some data stashed in EEPROM that
would be illegal as an instruction.
We then start testing various bits
from the hex value to see if they
match groupings of instructions.
Lines 104-111 demonstrate a good
example.

In this example, we've deter-
mined that bits 12-13 are equal to
zero (line 80) and that bits 8-11 are
equal to or greater than 2. We then
build a list of instructions that fall

Listing 2a Listing 2b
STATUS ~ equ 03 :100000008316003086000030850083120030AA007D
PORTA  equ 05 :100010001030AB000230ACODAADAAA1D1128AA01B8
PORTB  equ 06 :10002000AA0A2A082B0786001030AB07AB1F1A2834
TRISA equ 05 :10003000AB01AB002B082A078600ACOAAC1D2228B6
TRISB equ 06 :0C004000AC0TACOAZ2COBB5000C28630001
RPO equ 05 :00000001FF
LEDIREG equ 02;
LEDZREG equ 02 bt
LED3REG equ 02¢ Al;i‘s;I:sge:‘bw
toff language
Wit and hex
bsf STATUS,RPO ;init ports output
moviw 00 example.
movwf TRISB
moviw 00
mowwf TRISA
bef STATUS,RPO
moviw 00 ;init led*reg
movwf LED1REG
moviw 010
movwf LED2ZREG
moviw 002
movwf LED3REG
loop incf LED1REG ;inc led1reg
btfss LED1REG,3 ;skip next if >= 8
goto led1 ;jump
cirf LED1REG ;clear led1reg
incf LED1REG Jledregl =1
led1 movf LED1REG,w ;move led1reg to w
addwf LEDZREG,w. ;combine with led2reg in w
movwf PORTB ;output on portb
moviw 010 ;setup w with increment
addwf "LED2REG,f ;inc led2reg (high nibbble)
btfss LED2REG,7 ;skip next if >=8
goto led2 Jump
clrf LED2REG ;clear led2reg
movwf LED2REG Jledreg1 = 0x10
led2 movi  LED2REG,w ;move leereg to w
addwf LED1REG,w ;combine with led1reg in w
movwf PORTB ;output on porth
incf LED3REG ;inc led3reg
btfss LED3REG,3 :skip next if >= 8
goto led3 Jjump
clrf LED3REG ;clear led3reg
incf LED3REG Jled3reg = 1
led3 movf  LED3REG,w ;moveled3reg t
movwf PORTA ;output on porta
goto  loop ;do it all over again
sleep
END
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TEKLAB INC.

BUYING $10 MILLION DOLLARS
WORTH OF TEST EQUIPMENT!

Hewlett Packard ~ Rohde&Schwarz Fluke
B8562E....$20,039  AMIQ.......$6,747
B8563E....$22,677 CMDS5...$14,947
B564E....$31,629 CMD57...$11,363
8565E....$44,070 CMDE0...$17,965
85718B....$1,000 CTS55......$4,054
B85719A.......$689  FSEA20..$10,940
8590L.......$3,540 FSEA0..$21,776
8591C......$6,198  FSEB20..$19,452
B591E......$5,667 FSEB30..$29,732
B593E....$10,047 FSEK30..$39,453
B5Q4E.....$7,228  FSEM20..$17,601
B595E......$7,880  FSEM30..$25,649
B596E......$9,141  SMEDS......$9,659
B643A......$3,404 SME0S..$15612 MS46238.$17,069
B8644B....$11,655 SMIQO3B.$10698 MS3710B.$18516
B8645A....$13,637 SMT03....$5,487 MT8801B.$13,825
B64BA......$2,139  SMTO06...510,564 Wiltron
8648B......$3,518 SMY01....$1,914 67xx..........5call
8648C.....$4,363 SMY02....$2,537  6BxxX.........5call
;é"ggg"" fg'g?gg Check Out These
B8B63A....$15,639 BUY PRICES!
B8664A....317,260 | Options pay even more
8665A....$15,154 Tekironix Tektronix
8665B....$24,718  2712.......$2,682 TDS784D.$10901
8713C.....$5623 11801B..$10,338  TDS7MD..$22.207
8714C.....$6,795 11801C...$11,223
; 8714ES..$13329  1502C......$2,428
¢ 8720D....$31,990  370A.....$14,313
8720ES..$33,243  371A.....$16,135
4142B.....$3784 B133A...$21733 8722D...$45912 AM503B.......$560
4156A.....$17,276  81530A....51,681 B722ES.$43823 AWG2021..$5185
4156B.... $23,723 81531A...$1,214 B7512A...$1,088  AWGS10...$7,305
4 , 8753D....$15,237  AWG520.$14,904
8753E....516,922 AWG610.$17,147
8753ES..$18,232  CSABO3C..57,462
8757D.....$3750 CTSB850...$7,773
.....$30, 8920B.....$8,237 DG2020A..$4,203
4395A.....511,478  83480A...$5253 B8322P...$18516 (GB1400..$35,116
43961A....$1,109 83484A...$6480 8922S...$14610 HFS9003..35,658
43968....$14772 83485A....$6,028 8924C....$26,190 P6245........5446
53131A........ 83640A..$18273 B89431A..$13062 PS2520G...5400
53181A........ 836408...522,311  89441A..$34986 SD22......$2,561
53310A... 83650B....$30,680 8970B.....$4,515 SD24......$6,346
5347A.......$3, 83711B....$9,333  8990A.....$7,972 SD26.......$4,054
5348A...... 83712B..$11,609 8991A....$6,473 ST112.....$8,849
5350B....... B83732B..$18492 E3631A.....$474 STP400A $22,047
E373A.. $10503 8A7EA. $11.842 E3632A.. $407 TDS220....§382
54520A....$4921 83752B..$11,854 [E3633A...$657 TDS3032..$1,392
54602B.......5786 8449B....$4,622 [E4402B...$7,374 TDS3034..82,850
54610B...... g TDS3054...85,149
54615B...... TDS340.......8573
54645D..... TDS350.......$880
54845A...... TDS360...$1,492
B010A...... TDS380....$1,941
B015A..... TDS460A...53, 164
6030A.......$1 TDS510A.$3.376  600OA......$4,691
6031A....... TDS520D..$4.016  BOOOFT.....$4,057
TDS5408..$3,168  FBS0OP.....$4,027
TDS540C..$5592  TBERD1000$3,131
i TDS540D..57.466  TBERD209A$1921
..$4075 TDSB40A. $2610 TBERASPSRTH
...38661 TDS684B..$8,138 TBERD220952201
...89,528 TDSB84C..$9,193 TBERD224.$2,498
E7405A..$17,069  TDS694C$22,748
EB2B5A..$32,424  TDS754D..$8,591

E4419B...§2.223
GUARANTEED PAYMENT
WITHIN 15 DAYS

Check out the updated list at: www.teklab.cc

email: sellnow@teklab.cc
Phone: 561-334-0600 FAX: 561-334-0655
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within this grouping (lines 105-107).

The value of bits 8-11 minus 2
provide the index which picks our
target instruction from this list (line
108). We can then determine the
second argument by looking at bit
7 and determining if it represents
‘w' or ‘' (line 109). Since these
instructions all have two argu-
ments, we know that we will need
a comma to separate them (line
110.) and finally, we use our list of
registers to convert the first argu-
ment to a readable register name
(line 111.). Once we've passed
through this sieve, we populate our
main data structure, ‘asmlist’, in
line 145, If the address was outside
the code space, the hex value
alone is stored in asmlist.

4. Perform the second pass.

We now want to enhance our
disassembly by labeling all our
jumps and jump targets. We do
this by executing
hexcodeparser_pass2(). This func-
tion (lines 148-168) walks through
the addresses in asmlist and looks
for GOTO or CALL instructions (line
155.) When it finds one of these, it
then converts the argument of this
GOTO or CALL into a readable
address (line 156) and looks up the
details of that address from asmlist
(line 157.)

If we haven't already discov-
ered this target within some other
instruction (line 158), we then
increment our count of jump tar-
gets and make a note of it (lines
159-160.) We then proceed to give
it a unigue name based on the
count and replace the jump target
in the calling instruction. We also
replace the label name in the tar-
get instruction with our unique
name (lines 161-166.) We return
the list of targets for use in printing
the symboal table later.

5. Create the output.

The last major thing to do is
output the disassembly (line 287.)
We do this with the print_listing()
function in lines 171-238. Each
address in asmlist is handled in
sequence and a structure of if-elseif
statements (alas, Python does not
have a ‘case’ statement, but this
works exactly the same) determines
the proper response.

The if statements serve to
carve up the addresses into the dif-
ferent spaces such as code, code
ID, config word, data etc., and pre-
pares an appropriate header the
first time one of these types is
encountered.

Lines 214-217 add comments
to lines that have a known func-
tion. Line 220 actually prints out
the asmlist details using a format-
ted print statement. The formatted
print statement requires a tuple,

which is a list that cannot be inter-
nally modified. We create a list out
of the address and the asmlist
details for that address. We then
use the tuple command to turn it
into the format needed by the print
statement.

Running the Program

Let's take our new tool for a
spin. Using a simple PIC 16C84 pro-
gram written in assembly (see
Listing 2a) that sequences some
LEDs on PIC port pins, we will feed
its hex output (see Listing 2b) to
our disassembler. The command
line to print to a file would look
something like

‘c:\python PIC_dis.py test.asm
> dis_test.txt’

depending on where the various
files were installed. It is often con-
venient to run this without the ">
dis_test.txt’ redirector so that the
output goes to the screen for quick
debugging.

The output from the disassem-
bler (see Listing 3) looks both simi-
lar and different from our original.
The layout we have implemented in
this version produces something
that looks a lot more like the
Listing output from an assembler
than an .asm file. The code is cer-
tainly much more readable than the
hex file was! We can determine the
major registers in use, we can iden-
tify jump targets, and we can view
a symbol table. This output is great
for learning how problems have
been solved in code, or as the basis
for running code simulators or In-
Circuit Emulators.

What Else Could You Do?

There are a number of exciting
features that could be added to the
disassembler. It would expand the
usefulness of the tool to expand it
out to assure compatibility with the
entire set of PIC 14-bit instruction
microcontrollers. Adding additional
print formats to allow the output to
be used directly by assemblers
would be very handy. With a bit of
work, a lot more comments could
be added to the output, as well.

It would be an excellent exer-
cise, for readers so-inclined, to turn
the code for this article into a class
for disassembling PIC 14 bit instruc-
tions, or even a generic 00 disas-
sembly class. Python also has a
number of excellent parsing class-
es; it would be worth examining
them as candidates for enhance-
ment. The code for this article is in
the public domain for anyone who
would like to take it in that direc-
tion or make any other modifica-
tions desired. NV
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ALABAMA

2717 5. 18th St
Birmingham 35209

ARIZONA
Batteries Plus #330
3014 N. Dobson
Chandler 85224
Batteries Plus #334
1155 5. Power Rd. #108
Mesa 85206
Batteries Plus #331
2404 E. Bell Rd.
Phoenix 85032
Batteries Plus #332

Phoenix 85051

Batteries Plus #333

1829 E. Southem Ave.
Tempe 85282

Elliott Elecironic Supply
1251 S. Tyndall Ave.
Tucson 85713

Tower Records

JE 9th St

Tempe 85281

AUSTRALIA
DonTronics

P.O. Box 595

29 Ellesmere Cres.
Tullamarine 3043
www.dontronics.com

CALIFORNIA
Ablefronics

9155 Archibald Ave. Unit E
Cucamonga 91730
Advanced Computer
Products, Inc.

1310 "B E. Edinger Ave.
Santa Ana 92705

All Electronics

905 5. Vermont Ave.

Los Angeles 90006

14928 Oxnard St.

Van Nuys 91411
Alltronics

2300-D Zanker Rd.

San Jose 95131
Centerfold Infemational
716 N, Fairfax Ave,

Los Angeles 90046

Del Amo Books & News
3758 Sepulveda Bivd.
Torrance 90505

Electro Mavin

2985 E. Harcourt St.
Rancho Dominguez 90221
Ford Electronics

Buena Park 20621
Harding Way News
113 W. Harding Way
Stockton 95204
Harold's Newsstand
524 Geary St,

San Francisco 94102
Hi-Fi Doctor

1814 E. Ball Rd,
Anaheim 92805

HSC Electronic Supply
4837 Amber Ln.
Sacramento 95841

3500 Ryder St.
Santa Clara 95051

Littie Professor Book Center

3415 W. Glendale Ave. Ste. 4

8431 Commonwealth Ave.

5681 Redwood Dr.
Rohnert Park 94928
Hyait Electronic Surplus
371 N. Johnson Ave.

El Cajon 92020

JK Electronics

6395 Westminster Ave.
Westminster 92683
Lion Electronic Labs
4948 E. Townsend Ave.
Fresno 93727

Mar Vac Electronics
2001 Harbor Bivd.
Costa Mesa 92627

12453 Washington Bivd.
Los Angeles 90066

4747 Holf Bivd.
Montclair 91763

2000 Outlet Center Dr, Ste. 150

Oxnard 93030

1759 Colorado Bivd.
Pasadena 91106

2537 Del Paso Bivd.
Sacramento 95815

5184 Hollister Bivd
Santa Barbara 93111

Op Amp Technical Books
1033 N. Sycamore Ave.

Los Angeles 90038
Panorama Elecironics
8761 Van Nuys Bivd,
Panorama City 91402
Roger's System Specialists
24895 Ave Rockefeller
Valencia 913556

Sandy’s Electronics
Supply, Inc.

20655 Soledad Cyn. Rd. #15
Santa Clarita 91351
Sav-On Electronics

13226 Harbor Bivd.

Garden Grove 92643

Sierra Madre Newsstand
55 N. Baldwin Ave.

Sierra Madre 91024

The Red Bam

Hwy. 299

Bieber 96009

Tower Books

211 Main St.

Chico 95928

7840 Macy Piaza Dr.
Citrus Heights 95610

1280 E. Willow Pass Rd.
Concord 94520

630 San Antonio Rd.
Mountain View 94040

1600 Broadway
Sacramento 95818

2538 Watt Ave.
Sacramento 95821

Tower Records/Video
220 N. Beach Bivd.
Anaheim 92801

5703 Christie Ave.
Emeryville 94608

‘ectory dealer directory dealer directory dealer directory dealer directory deale

JIRECTORY

6310 E. Pacific Coast Hwy.
Long Beach 90803

3205 20th Ave.
San Francisco 94132

2525 Jones St.

San Francisco 94133
871 Blossom Hill Rd,
San Josa 95123

Video Electronics
3829 University Ave
San Diego 92105

CANADA
Cody Books Lid.

139-3000 Lougheed Hwy.
Westwood Mall

Port Coquitiam, BC V3B 1C5

Com-West Radio
Systems Lid.

B171 Main St.
Vancouver, BC V5X 3.2
Emma Marion Lid.

2677 E. Hostings St.
Vancouver, BC V5K 125

Muir Communications Lid.

3214 Douglas St.
Victoria, BC VBZ 3Ké

COLORADO

Centennial Elecironics, Inc.

2324 E. Bijou

Colorado Springs 80909
Tower Records/Video
2500 E. 1st Ave.

Denver 80206

CONNECTICUT
Archway News

64 Bank St.

New Milford 06776

DELAWARE
Newark Newsstand
70E. Main St.
Newark 19711

DISTRICT OF

COLUMBIA
Tower Records

2000 Pennsylvania Ave.
Washington 20006

FLORIDA

Alfa Elecironic Supply
6444 Pembroke Rd.
Miramar 33023

Astro Too

6949 W. Nasa Blvd.
West Melbourne 32904
Clarks Out of Town News
303 S, Andrews Ave.
Fort Lauderdale 33301
Mike's Electronic
Distributing Co.

1001 N.W. 52nd St.

Fort Lauderdale 33309

Skycraft Parts & Surplus, Inc.

2245 W. Fairbanks
Winter Park 32789
Sunny’s Af Sunset, Inc.
8260 Sunset Strip
Sunrise 33322

HAWANI

SolarWorks!
525 Lotus Blossom Ln.
Ocean View 96737

Tower Records
4211 Waialoe Ave.
Honelulu 96816
611 Kesourmnoku
Honolulu 96814

IDAHO
Current Source
454 N. Philipp! St.
Boise 83706

ILLINOIS

Tower Records/Video/Books

383 W. Army Trall Rd.
Bloomingdale 60108
2301 N. Clark St, #200
Chicago 60614

1209 E. Golf Rd.
Schaumburg 60173

iNDIANA
Harbourtown Sales
108 Park 32 W. Dr.
Noblesville 46060

KANSAS
Hollywood At Home
9063 Metcalf Ave.
Overland Park 66212
Loyd's Radio &
Electronic, Inc.

220 W. Harry S5t
Wichita 67213

LOUISIANA
Lakeside News
3323 Sevemn Ave.
Metairie 70002

MARYLAND

Tower Records/Video
2566 Solomons Island Rd.
Annapolis 21401

1601 Rockvilie Pike #210
Rockville 20852

MASSACHUSETTS
Newsbreak, Inc.

579 G.AR. Hwy. Rt. 6
Swansea 02777

Little Professors Book Center

22174 Michigan Ave.
Dearbom 48124

Purchase Radio Supply, Inc.

327 E. Hoover Ave.
Ann Arbor 48104

MINNESOTA
Radio City, Inc.

2633 County Road 1
Mounds View 55112

MISSOURI
Accurate Instruments
11201 E. 24 Hwy.
Independence 64054
Electronics Exchange
B&44 St. Charles Rock Rd.
St. Louis 63114

NEVADA

Amateur Elecironic Supply
1072 N. Rancho Dr.

Las Vegas 89106

House of Drake

3129 5. Carson St.

Carson City 89701

Less Busler's Electronics
2930 N. Las Vegaos Bivd
VSTG-22

North Las Vegas 89030
Radio World

1656 Nevada Hwy.
Boulder City 89005
Tower Records/Video
4580 W. Sahara Ave.

Las Vegas 89102

6450 5. Virginia
Reno 89511

NEW YORK

All Phase Video
Security, Inc.

70 Cain Dr.

Brentwood 11717
Ham Ceniral

3 Neptune Rd.
Poughkeepsie 12601
Hirsch Sales Corporation
219 Cailifomia Dr.
Williamsville 14221
Tower Records/Video
105 Old Country Rd.
Carle Place 11514

350-370 Route 110
Huntington 11746

1961 Broadway
New York 10023

383 Lafayette St.
New York 10003

OHIO

Bank News

4025 Clark Ave,
Cleveland 44109
Compustuff

241 Great Oaks Td
Wadsworth 44281
Footsteps

4925 Jackman Rd. Store #58
Toledo 43613
Hosfelt Electronics, Inc.
2700 Sunset Bivd.
Steubenville 43952
Keyways, Inc.

204 5. 3rd St.
Miamisburg 45342
Leo's Book Shop
333 N. Superior St.
Toledo 43604
Powermanxx, Inc.
1587 U.S. Route 68 N.
Xenia 45385

Steve's Books & Magazines

2612 5. Harvard

Tulsa 74114

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

OREGON

News & Smokes
1060 S.E. M St.
Grants Pass 97526
Norvac Electronics

7940 S.W. Nimbus Ave. Bidg. 8

Beaverton 97005

960 Conger
Eugene 97402

1545 N. Commercial N.E.
Salem 97303

The dealers listed below carry the latest issue of Nuts & Volts, for your convenience.

Tower Books
1307 N.E. 102nd Ave.
Portiand 97220

PENNSYLVANIA
Bedford St. News

308 Bedford St.
Johnstown 15901

Tower Books

425 South St
Philadelphia 19147
Tower Records

340 W. Dekalb Pike

King of Prussia 19406

TENNESSEE
Tower Books

2404 W. End Ave.
Nashville 37203
Tower Records
6§04 Opry Mills Dr.
Nashville 37214

TEXAS
BDL News, Inc.
809 Pierce

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

VIRGINIA

Tower Records/Video/Books
4110 W. Ox Rd. #12124

Fairfax 22033

1601 Willow Lawn Dr.
Richmond 23230

B389 E. Leesburg Pike

Vienna 22182

WASHINGTON
A-B-C Communications, Inc.
17541 15th Ave. N.E.
Seattie 98155

Oasis Hobby Shop

4171 Wheaton Way Ste. 8
Bremerton 98310
Service Request

3304 W. Rowan Ave.
Spokane 99205
Supertronix

16550 W. Valley Hwy.
Seattie 98188

Tower Books

10635 N.E. 8th 5t.
Bellevue 98004

20 Mercer St.
Seattie 98109

WISCONSIN
Amateur Electronic
Supply, Inc.

5710 W. Good Hope Rd.
Milwaukee 53223
Greenfield News & Hobby
6815 W. Layton Ave.
Greenfield 53220

Cudahy News & Hobby Cir.
4758 Packard Ave.

Cudahy 53110
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by Joseph ). Carr
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Let’s Be Radio/Electronics Safe ... Pleasel

Every now and In In another case, a friend of mine
then sornething 1 sujft_areg sl;rio)u;e injuriesh (afm‘ll. cI’eg.
and pelvis broken) because he failed to
. happens to heed warnings about the difficulty of
rem'nd me that installing deep fringe area all-channel tele-
radio and elec- yision antennas in a windy seashore location
tronics can be ... and was blown off a roof. Antennas —
a dangerous even television antennas — have a huge “sail
hobby. area.” That means they weigh more under
Sometimes | even a slight breeze than they do under zero
wind conditions.
read about Finally, a friend of mine was a profes-
some chap Who  sional electronics technician who worked
is electrocuted on very large AM BCB and shortwave
erecting an  transmitters (50 KW) for the Voice of
antenna or work- America in the 1950s and 1960s. The
. . transmitters he worked on were not in
e plece of cabinets but in metal "rooms.” One
equipment. day, he opened the access door and
In one case, | Was  walked into the high voltage cage.
present in a broad- Someone had disabled the interlocks
casting station that prevent accidents, so they could
when an electri- work on the live circuits. To his horror, he
. . saw his companion about to throw the
cian working on wall switch level that would energize the
the three-phase transmitter, unaware that my buddy was
440-VAC panel jnside the cage.
feeding the Fortunately, he was armed with a large
transmitter was adjustable end wrench, which he threw with
electrocuted dreat force against the wall just above the
by workin 9 switch panel. Startled, the rogue turned and
noted with dismay that he damn near electro-
i thf panel cuted his fellow warker. After that, only tem-
hot” and @ porary interlock jumpers were permitted, and
wrench a padlock was placed on the power panel
slipped and he switch handle ... and the only key would be
became — shall inside the cage with the worker in danger.

we be crude —
a 200-ampere
“biological
fuse.”

Antenna Erection Safety

Safety is not a “given” where antennas
are concerned. Antennas are inherently

dangerous
to erect if
certain pre-
cautions are
not fol-
lowed. It is
not possible
to foresee all
of the situa-
tions that
you might
face in erect-
ing an anten-
na. | would
like to give
you all possi-

ble  warn-

ings, but that is not even possible. You're an
your own, and must take your own responsi-
bility when installing an antenna. | can, how-
ever, give you some general safety guidelines.
Knowledge of what you face, some hard-
nosed sound judgment, modulated by com-
mon sense, are the best tools on any antenna
job.

One rule that is an absolute is that no
antenna should ever be erected where either
the antenna, the feedline, or any part thereof
crosses over a power line or can fall into the
power line (“pole pig”) transformer (Figure 1).
EVER! This is a “no kidder” — don't do it!

Power lines look insulated, but there are
often small breaks or weakened spots (espe-
cially a couple days or more after original
installation) that can bring the antenna into
contact — lethal contact — with the hot power
line. Every year or so, we hear about an SWL,
scanner/monitor buff, or ham radio operator
being killed by tossing an antenna wire over a
power line. Avoid making yourself into a high
power resistor!

And the same rule applies to situations

where the antenna can fall onto a power line
if it falls down or breaks. You have to examine
the situation with a critical eye to see if there is
any possible way for that antenna, or its sup-
port structure, to fall onto a power line if it
breaks in any way whatsoever.

On my lot in Virginia, | have a 23-foot

mast erected on the back of the house. When .

I installed it, | made a scale drawing of the
back yard showing the path of the power line.
The 23-foot fall radius of the antenna was plot-
ted for several possible antenna locations. It
should not intersect either the power lines or
the cable TV line when it falls. It should also
not be in a position to fall over a pedestrian
path, a place where children play, or across a
public walkway or street (lawsuits are messy).
Or, as one chap found out the hard way, it
should not be in a position to fall through a
window!

Anather caution is that you be physically
fit to do the work. While the on-the-ground
portion of the work is not usually too strenu-
ous, any climbing at all, even on ladders, can
be taxing for some people. Antenna materials
are deceptively lightweight on the ground, but
when you get up on even a small ladder, they
are remarkably difficult to handle.

Attempting to manhandle a 22 foot verti-
cal once wiped my back out, and | consider
myself fortunate that the pain hit me after I'd
dismounted the ladder. Besides, if you could
see me, you would wonder why a man my size
was on any ladder in the first place.

Before using a ladder, learn how to use a
ladder. A lot of homeowners, whether putting
up antennas or painting the upstairs windows,
fall off ladders that were being used incorrect-
ly.

If the wind blows even a few miles per
hour, the danger is magnified considerably.
The friend | mentioned previously — who is a
large, strong bear of a man — attempted to
install a 26-element television “all channel
antenna on the roof of his second story house.
It is located on the Chesapeake Bay (at the
point where the bay, Hampton Roads, and the
Atlantic Ocean converge).

The antenna was easily handled with one
hand on the ground and with no wind blow-
ing, but up on the roof, it was a different story.
He was on the peak of the roof, when a gust
of wind came up suddenly and caught the
antenna. It acted like a hang glider, and pulled

SURVEILLANCE Catalogues $5.00

Room Transmitters. . . . . from $30.00
Telephone Transmitters . from $29.00
UHF Pen Transmitters. . . . .. $299.00
Crystal-Controlled

Transmitters. . ...... from $75.00

UHF Telephone Transmitter
& Receiver & Recorder. . . $299.00

And much more — too much to list here!

E-Mail: BitzTechnology@Compuserve.com Ji
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rol receiver, Quik

" UNIVERSAL

REMOTE CONTROL
'V A/B SWITCH

v CONTROLLED WITH ANY REMOTE CONTROL!
YRUNS A YEAR ON 2 AA's, NEEDS NO A.C.!
¥ 100% SOLID STATE, NOTHING TO BREAK!
¥ SUPER-HIGH ISOLATION AND SHIELDING!

switch between A & B video sources! Switching is done simply by holding down any button on any infrared remote for
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Next Day Shipping - 30 Day Monay Back Guarantee - One Year Warranty
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OR SALE OR LICENSE*
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Let’s Be Radio/Electronics Safe ...

him off the roof, plunging down two stories to the patio
below; he fractured his pelvis and busted both a leg and an
arm. Expensive TV antenna, | reckon. Be careful!

One good rule is to always work under the buddy sys-
tem. Ask as many friends as are needed to safely do the
job, and always have at least one assistant even when you
think you can do it alone. Erecting a large antenna — and
some small ones — without help is just plain stupid. At least
have someone around who can call 911 if you mess up.

Always use quality materials and use good work prac-
tices. | generally prefer commercial kits, even for simple
wire antenna. Antennas — being potentially dangerous —
should always have the best of both goods and workman-
ship in order to keep quality high. Complex antennas have
a lot of metal fittings and fasteners. Make sure that all are
tightened properly. This is easy to overlook because some
of those fasteners are usually left “finger tight” until the
antenna tuning adjustments are made. It is not just the
electrical or radio reception workings that are important,
but also the ability to stay up in the air and safe.

When planning the antenna job, keep in mind that
pedestrian traffic in your yard could possibly affect the
antenna system. Wires are difficult to see, and if an anten-
na wire is low enough to intersect someone’s body, then it
is possible to cause very serious injury to passershy. In
World War |l, saboteurs and the Resistance — according to
the movies — knocked Nazi motorcyclists off their bikes
(and to their doom) using a bit of wire stretched across the
road. Even when the person is a trespasser, the courts may
hold you liable for injuries caused by an inappropriately
designed and installed antenna. Take care for safety not
only of yourself, but also of others

One necessary reminder is that your local government
might have some interesting ideas — legal requirements,
actually — concerning your antenna installation. The elec-
trical, mechanical, and zoning codes must be observed.
There is a great deal of similarity between local codes
because most of them are adaptations from certain nation-
al standards. But there are enough differences that one
needs to consult local authorities. Indeed, you may need a
license or building permit to install the antenna in the first
place.

violated an electrical, mechanical, building, or zoning code.
That clause may be overlooked by an enthusiastic antenna
builder, but it could prove to be a costly oversight if some-
thing happens.

Tower Safety

Still another friend of mine — a chap | worked with in the
1960s — is a professional tower and antenna rigger. His main
work is broadcast and commercial towers, but he also does
some 100-foot amateur radio towers as well. He is normally
quite a conservative fellow when working (except for the
time in his youth when he dropped his trousers and defecat-
ed from the 1,020-foot level of a local TV tower!), and had
some tips to pass along.

First, don't even think about working a tower without
using an approved safety belt ... and inspect it before each
use to make sure it is in good repair. My friend uses two safe-
ty belts. One is the standard type, and the other is one
designed to simply hitch him to the tower, and is used as a
backup in case the regular one fails.

Second, wear an approved motorcycle crash helmet. It's
amazing how many things fall off antennas and can hit work-
ers below in the head.

Third, tether tools with strong twine or small rope. If you
drop a tool, the guy below you will need the crash helmet.

Fourth, don't work when tired, or when it is either too
hot or too cold for reasonable comfort. It is better to come
back another day than to make the kind of mistakes that
fatigue produces.

Fifth, wear appropriate comfortable clothing (including
shoes or boots).

Finally, if you work on a slip-up tower, then use a safety
bar (Figure 2) to prevent the inner section(s) from slipping
down while you are on the tower. The safety bar is a hard-
ened steel bar, and is held in place with light but strong
chain. It prevents “guillotine” action that severs hands and
feet.

After hearing about one situation, | would also suggest
keeping one person on the ground as a-safety observer. A fel-
low | read about had a minor heart attack while up on a
tower. Use a handheld

One problem that SWLs and scanner monitors
in the USA face is that their antennas are not pro-
tected by the FCC as are ham antennas. Local gov-
ernments in the USA have limited rights to regulate
ham antennas, only “reasonable” mechanical and
electrical standards can be imposed, so it may be.ille-
gal to install any antenna.

About 30 years ago, a friend of mine in a radio
club found out that his county had an ordinance
that said an outdoor antenna must be double its
own height plus 50 feet from the nearest property
line. He received a summons after a complaint from
a neighbor. In a county full of quarter acre home
lots, however, that was a ridiculous law. Very few
outdoor TV antennas met that strict requirement!

So Hal went to the court house and asked for
50,000 complaint forms. Using a local county direc-
tory, he proceeded to fill out the same complaint as
he'd received against every homeowner in the area.
The county board repealed the law during the next
meeting.

Save all paperwork regarding your building per-
mit, including inspection decals or papers, and the
original drawings (with the local building inspector’s
stamps). If a casualty occurs, then your insurance
company may elect to not pay off if you have

radio to keep in contact. If
remote, equip the ground
observer with a cellular
telephone to call for help
in case you are injured or
become ill.

| was tempted to call
this section “having a safe
erection,” but something
told me it wasn't appro-
priate.

(

Hearing Safety

Another safety issue
regards your ears, or more
specifically your hearing.
It is a bit less dramatic
than electrocution or
falling off roofs, but it is
nonetheless quite impor-
tant. | never have a quiet
day. Why? Because my
right ear has a constant,
never-ending ringing that
sounds about like a 4 KHz

=
-

Figure 2

par on slip-up tower.
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Z q-ze‘az‘ Boaka
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mediate-level pide to gnlng.build—
ing, and testing all types of radio fre-
quency circuits. Filled with functional
projects that demonstrate the princi-
of RF circuits, this revision of a
ller also provides a handy parts
list and sources of components.

T'i'lis'!'hiﬂn.‘l'l:';:ii-tionusa»\'t:.»rkforn'qvh
one with an interest in antennas, from
d\enewestufnovloesmtl'lemost

experienced engineer. aﬁ
bookgivuyou:llldn&ofpfbim
mterhldntwhimwhywh:youdﬁ

“PRACTICAL
ELECTRONICS FOR
INVENTORS”

ritten by Paul Scherz, an inventor

and electrical hobbyist, this refer-
ence provides beginning hobbyists and
inventors with an intuitive grasp of the
theoretical and practical aspects of elec-
tronics — just the kind of insight you
need to get your projects up and running

Order Today From The
Nuts & Volts Bookstore

Send check or money order to Nuts &Volts,
430 Princeland Court, Corona, CA 92879,
Include a complete shipping address (no PO.
Boxes, please). Shipping & handling $4.50.
CA residents add 7.75% sales tax. Or, call
our toll-free order-only line at 1-800-783-
4624 and use your MasterCard orVisa. ALL
ORDERS MUST BE PREPAID.

10‘-"‘ nflthe I\sr prurr !
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Let’s Be Radio/Electronics Safe ...

sinewave. The ringing started about two years ago. It
wasn't constant at first, but over several weeks it got
real darn annoying. So | went to the doctor who, in
turn, referred me to an ENT (“ear, nose, and throat,”
aka “Otolaryngologist” when he wants to impress
himself or charge more money) doctor.

The ENT doc sent me to an audiologist who ran
a simple audiogram and found rather bad high fre-
quency hearing loss in that ear. She next ran an
evoked potentials test called an “ABR." In this test,
they measure the patients EEG (brain waves), while
repetitively providing the same tone to each ear in
turn for several minutes. When the EEG waves are sig-
nal averaged, the component due to the sound
emerges and the rest is filtered out. It was abnormal.

The ENT doc next sent me to have a magnetic
resonance imaging (MRI) scan of the brain to rule out
an acoustic neuroma tumor. Now that's an experi-
ence! It doesn’t hurt, but MRIs are aggravating as all
get out. The test came back normal. The ENT doc told
me “I've got good news and bad news. The good
news is that you don’t have a tumor.” So | asked him
about the bad news: “... you don't have a tumor. If
there was a tumor, then there’s something | could do
for you. Without the tumor, you'll just have to live
with it."

We discussed my audio history. In many people
my age, the cause of ear ringing is 1960s vintage rock
music, which we heard live. But that was not the case
because | have disdained post-1960 (or so) rock music

“for many, many years and have never voluntarily lis-
tened to it for more than a few milliseconds {I'm a

bluegrass and 50s rock fan). And | never listened to it
loud. After further questioning, the doctor believes
that my problem is due to my shortwave listening and
ham radio hobby.

Yep! Radio! The problem stems from the late
1950s and early 1960s when | was operating every
day for several hours instead of doing homework
{(which explains my high school record!). With the
gain up high, listening for a weak signal through ear-
phones, | would frequently tune across some guy
who was about a gozillion decibels stronger than sig-
nal | was copying. Either that, or the clown across
town running a 2,000-watt loudenboomer RF power
amplifier into a high gain bandbuster antenna settled
right on my frequency without listening first (rude!).
| can remember some of those events causing an
(almost pleasurable) buzz in my right ear. Those expe-
riences caused damage to the cochlea structure of
my inner ear.

| normally don't like to share personal things with
my readers, but this story is a “lessons learned” tale
that hopefully prevents you from having similar prob-
lems. Earphiones put a high audio power density into
your ear. Even though communications receiver audio
output stages tend to be low power (<1 watt in many
cases), the power density is high because of the con-
fined area provided by earphones. The high power
density makes 40-meters CW like being too close to
the bandstand at a rock concert. Avoid using the ear-
phones in a manner that assaults your ears!

| asked the ENT doc how this problem could be
prevented. His advice was three-fold:

1. Wear “shooter’s earplugs” under the ear-
phones. These ear plugs are used by target shooters
to prevent ear damage. They have a little piston
plunger inside. The plunger stays open at normal
sound levels, so you can hear what's going on around
you, but snap shut when a high amplitude sound (like
a pistol shot or loudenboomer signal) is received.

2. Wear the earphones a little forward of the
ears, so that the ear is not fully covered.

3. Ride the volume control so you can instantly
knock down the signal level if it gets louder sudden-
ly.

That second piece of advice struck me Hard. It
was one of those “slap-palm-of-hand-on-forehead”
experiences. My ham radio mentor, the late Mac
Parker (W4ll), told me exactly the same thing when |
was 14 years old. In addition, a number of profes-
sional merchant marine radiotelegraphy operators,
and a former boss (who was a Chief Radioman in the
World War Il US Navy) gave me the same advice. But,
dumb kid, 1 didn't follow it.

When | left the ENT doc’s office, | asked him: “If
you can't get rid of the ringing, will you at least tune
it to the bluegrass station?” NV

Connections ...
I can be reached by snail
mail at

P.O. Box 1587,
Annandale, VA 22003, or via
E-Mail at CARR]J@AOL.COM.

FOR EDUCATORS

to share my experience with you.”

¢ TEACH
ELECTRONICS

EASILY AND EFFECTIVELY

KITS o COURSES © LABS
MODULES o COMPONENTS o VIDEOS
o FREE TECH SUPPORT

“Thousands of teachers across the US are currently using
these materials. If you need ideas for your program call me
— With over 25 years in electronics education, 'll be happy

— Gary Gibson, President

Gibson Tech Ed, Inc.

TECHNOLOGY YOU CAN BUILD ON

1-800-422-1100

(email:) brad@littlefishcommerce.com — (fax) 1-800-470-1606
www.GibsonTechEd.com

ONI
LABS
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jﬁpﬂ“ 800-255-5545
X Quality . 7= 20345

DC Adjustable Power Supplies
$50

UPS, 250va to 3 kva, functional and
nonfunctional email for list

Power Conditioners, Oncac, TLC,
Teal, Sola, various sizes ...email for list

BMI, Dranetz, and RPM
Power Quality Monitors ......$750 & up

www.powerqualityinc.com

Email:info@powerquality.org

CUSTOM PLASTIC PARTS

= MODELS (WOOD AND
RESIN). TO EVALUATE
YOUR PARTS BEFORE
YOU COMMIT TO
MANUFACTURE A MOLD

= MOLD DESIGN AND
BUILDING ]

= PRODUCTION OF
INJECTION MOLDED
PARTS. NO ORDER
TOO SMALL OR TOO

I

« VERY COMPETITIVE
ON HIGH LABOR
PARTS

‘We can also inject your parts on manual low pressure
machinas for very small runs or prototypes of paris up to
2 oz. Al surprisingly low price.
USA Office: V&V Mach. And Equip. Inc.
Tel. (281) 397-8101, Fax. (281) 3‘37-6&0
Please send blue prinis or sample

ech. S.A. Alamo 93, 4 Plsn Sta. Monica,
Tial. Edo. De Mexico 54040 Tel. 011 (525) 361-3351.
Fax, 011 (525) 361- 5995 ATTN: VICTOR M. MENDOZA

PLEASE VISIT OUR WEBSITE
WWW.VANDVMACHY.COM

3VDC/MO0OMA ....CX099 ....$0.75
6VDC/100MA .... CS039 .... $1.45/
9VDC/100MA .... CR314 .... $1.45
12VDC/200MA .... CS033 .... $0.99
13.5VAC/400MA.- CR574 ---- $1.29
24VDC/500MA ---- CR174 ----$3.40

Min 1000/type — Call for other types

SURPLUS TRADERS

PO Box 276
Alburg, VT 05440
Tel: (01) 514-739-9328
Fax: (01) 514-345-8303
http:/Asnanw. 7 3. comiw

L
FRREE CATALOG!

#O8 UP 10 17 S,

NEW! G
SERIAL LED MODULE

-’WMW display- super officient
with LCD 2x16dispiay

Y Sl RS 252 g G wieriscs — l‘l_—'
+ BOmm wide x 36mm high (3.16°x 1.47)  BUS)
VLa-m less than an LCD display with bacidight
priced- $29 in 100's $43 each In singles
w&dt-hbdwhwmm
hitp:/fwww.Trexon.com
emall: speff@trexon.com
Trexon Inc. 905-271-4477 Fax: 905-271-9838

629 ICE Tech Micromaster LV

459 Xaltek SuperPro F
419 Needham EMP-20

1085 EETool TopMax W/8XGang
689 Needham SA-20 8X Gang
529 EETool MegaMaxdG 4XGang

General Device Instruments |

Sales 916-393-1655 Fax 916-392-4949
Order Only Toll Free 800-760-3820
WWW.GENERALDEVICE. com

WWW.LABTOOL.COM

256K Cache Modula/Pentium
SPECIAL CONTROLLER
ATBOSE5154PC . . :

We also stock EPROMSs, CPU, UPGRADE KITS
for other name brand computers and printers.

Visit our website for more details or order by
calling directly to our toll free 1-800-586-4900
www.lapazelectronics.com

La Paz Electronics Inhsmational. Ltd
PO Box 261095 San Diego, CA 92
Phone (858) 586-7610 Fu (858) 533 1482

N SmartcCardsinBASIC

PROGRAM SMART CARDS IN BASIC!
Complete system! Program your own smart
card applications in easy to use BASIC!
Smart Card Tool Kit $78.00

Security Systems, Time Cards,
Emulation, Access Controll for
Home, Office, Auto, Computers,
Robotics ng. Interface
with any apphmhun'

Tool Kit comes complete with:

* CyberMouse SmartCard Reader/Writer
* Developer Software Package

* Documentation on CD-ROM

» Technical manual in printed form

* 3 Blank Smart Cards Ready to Program

$29.95

$29.95

CAR STEREO SPEAKER

PROJECTS ILLUSTRATED

20 COMPLETE PROJECTS FOR
EVERY TYPE OF VEHICLE

AUTO AUDIO

CHOOSING,
INSTALLING,AND
MAINTAINING

CAR STEREO by Dan Ferguson

SYSTEMS

SECOND EDITION ant to almost phone in ultimate, high-
by Andrew Yoder end, custom auto speakers? Talk about

simple — this heavily illustrated, step-by-step
guide puts leading-edge auto speakers within
anyone's grasp. Speakers are, of course, the pivotal ingre-
dient in any sound system, and this book makes it possible for you
to create the ultimate custom sound to enhance your ride.Written by Dan Ferguson,
the author of two previous books and many articles on speaker-building, this clear, com-
plete guide removes the confusion from building your own auto speakers, while adding
more fun. This book helps you:

ne of the bestselling car
stereo books ever, this
is the be-all, end-all guide to maintaining a com-
plete automobile audio system.VWhether you're a serious audiophile
or tinkerer, and whether your dream is a boombox on wheels, or
just a serviceable car stereo system that sounds good, this book has
all the answers. In this fully illustrated, break-it-down-to-basics guide,
one of America's most popular consumer electronics writers shows

you how to: * Plan the ultimate speaker system for your particular vehicle

= Design, build, and install speakers that put recording-studio-quality sound on the road
= Save serious bucks on custom car speakers

* Follow fully illustrated step-by-step instructions at every stage of the project

« Learn where to get high-end tools and parts

= Sit back with pride and enjoy fantastic sound while driving

= Even create your own custom, personalized speaker faceplates!

» Save hundreds of dollars on car and truck audio equipment selec-
tion, purchase, installation, upgrade, maintenance, and repair

* Design and install a better-than-professional system customized to
your tastes

+ Create your own plan or duplicate one of numerous case studies
+ Tweak your system for peak performance

+ Avoid mistakes and discover solutions with real-life stories

* Simplify finding and correcting problems with an indispensable
troubleshooting guide

For more great titles, check out the Nuts & Volts Book Store
ad on page 50! Plus, find out how you can get a 10% discount!
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2.4 GHz Wireless
Transmitter & Receiver

$89:9159

Per pair

* Microwave 2.3 GHz to 2.5 GHz

* NEW! 8 Channel Version

+ Audio, Video (NTSC + PAL)

+ Frequency Development Kit Available

Telecom Hardware/Software Developers
STOP using your phone lines to tes! and demonstrate
your telecom devices. Our aflordabla telephons line
simulators offer authentic USA dial tone, busy signals
and rlnnlnﬁ Supports high speed analog modems too!

YT Rimng-It! Terco Smuiator

* $325 (§169.95 kh avall)
PARTY-LINE Terco Simuraton

* Six Extensions
= Caller-iD
* Distinctive Ringing
* CPC Disconnect
= 3425 ($199.95 uuv'lll
Digital Prodwcts
EEEERRERD

134 Windstar Circle
Folsom, CA 95630 USA
Tel: 916-985-7219
Fax: 916-985-8460

digitalproductsco.com

PC BOARD
SERVICES

PCB Das!l%n Layo ole

Mumla er
PCB FABRICATION

In-house Prof ?e

Single and Double Side

Plate Thru Hole
ASSEMBLY

Thru Hole

Small Project Specialists

Serving En‘gmears and Hobbyists
for 16 Years

MIDLAND TECHNOLOGIES
800-726-8871 Voice
406-586-0300 FAX

Fast / Economical / Easy

“CIRCUIT BOARDS

As- -As’

. PerLot
* Next Day Delivery
«2-Sided, plated thru
* Order over the

Internet

For Complete Details and - -
Instructions Log on:

www.pchexpress.com

S

13626 South Freeman Rd., Mulino, OR 87042
(503) 829-9108 Fax (503) 829-5482

Build Your
Electronics
Library
At A Price You
Can Afford!

Check out the
Great Deals at the
Nuts & Volts Bookstore!!

(See ad page 50.)
As a paid subscriber, you’ll

get 10% off the listed price!!

PRINT toVIDEO!

generates video automatically. Fast
2.4-19.2kbps RS-232 serial interface.
Simple to control; like a printer. Many
powerful applications:
Home Automation - MATV
Video Inspection & Testing
Surveillance - CCTV - ATV
Remotely Piloted Vehicles
Gaming - Racing - Sports
Process/Experiment Monitor
Robotics - Electronic Signs

DECADE ENGlNEEH"\G
Il Il 5504 ValViow Dr. SE, Tumer, OR 7382
oo S83184 - Fex: 5007402008

New!
ActiveWire™USB
Simple USB Interface

Imemat Browser Script-able

24 MHz CPU core with USB
Firmware downioadable via USB
16 bit paraliel I/0

Expandable add-on boards

New firmware and scripts
avallable from website

$59 plus shipping
ActiveWire, Inc.

‘www.activewireinc.com

ph(650) 493-8700  1x(650) 493-2200

$209.95 s ss5058

"5.6” COLOR LCD TFT
NTSC VIDEO MODULE

Commercial quality,
completely self con-
tained video display.
5.6" high resolution
display can be view-

inputs. Accepls
standard compos-
ite video from any
camera or VCR,
Overall module size:
6.6" x 5.8"x 1.2" Active
screen area 4.5" x 3.3" Resolution is 960 (hor.)
x 234 (ver.) = 224,640

Miller Engineering, P.O. Box 282,
New Canaan, CT 06840-0282
Tel. (203) 595-0619 Fax (203) 322-6116
www.microstru.com/led. html
Visa/MC accepted, personal checks must clear first

J\. mc2000-074
/
.‘\‘,f www.vestatech.com

8k or 32k E°PROM
22DI0 /5 AL s5g @ q
2 x RS232
RTC
Timers =
Interrupts= [E=)) Keypad
- HHitil Battery pack
" and-Carrier board

Fast, compiled Basic w/lDE
easy O & resident debug

(303) 422-8088 . -

GetToner.com
Ink Jets - Toners - Fax Ribbons

Guaranteed Lowest Prices on
Compatibles or We'll Match the
Price and Give you 10% Additional
Compatibles for:

*HP * Lexmark
«Canon - Brotlher

*Epson  +Apple
b and MORFEP
FREE SHIPPING * NO MINIMUM
www.GetToner.com
1-800-933-8211

#1 Source for Electronic Kits

Great selection of Hi-Fi AUDIO Kits,
PSUs, Transmitters, Oscilloscopes,
PIC Programmers, and much more.

Toll Free Order Line:
1-888-464-5487
Secure On-Line Ordering
www.qgkits.com
Call 613-544-6333 for free catalog
North American Kit Distributor

49 McMichael 5t., Kingston, ON
K7M 1M8, CANADA

c-ble TV Remotes
Blow-Out Sale

We carry all models
10pec. 50pc. 100pc.

$3.75 $3.50 $3.25

300pc. 500pc. 1kpe.
$3.00 $2.75 $2.50

Rebelion-3 125¢h. Converter
12pc. 50pc. 100pc.

_$50.00

$48.00 $46.00

Globaltech 1-(800)-582-5116
View Our On-Line Display Catalog at:
www.globaltechdistributors.com

SWITCHES — LEDs — MOTORS —
SPEAKERS — POWER SUPPLIES —
CONVERTERS — CHEMICALS — WIRE —
OTHER ELECTRONIC PARTS — All types —
All sizes — Commercial to Spec Grade

Full Sze Toggle Switch, 1/2° Dia., as low a5 36¢

Mini Toggle Switch, 1/4” Dia., as low 8s ........0icrcoere.. 308
Sub-Mini Toggle Switch, 1/8" Dia., as low as . 3
Rocker Switches, as low as 4 ierivemsitind BOW
Slide Switches, as low as.......... csarorpsraisssr 2D%
Push Button Switch, 1/4° Dia, 3 IOWES o 296
Surplus Small and Mini Motors, as low as e 904
Mini Speakers, a5 low as.......... ‘,,..5! 00
3mm LED — Red, Green, Yellow, &5 Jow a5 ...... 15¢
Smm LED — Red, Green, Yellow, as low as................ 15¢

Let usquote on your spedfic LED needs
AC-DC Converters, 7 outputs, 1000 MA...........ccorve $4.00

Chemicals, see catalog
WIRE: Hook-Up, Lead, Speaker & Telephone

CALL OR FAX FOR QUOTES
OR CATALOG

DEMAR ELECTRONICS
P.O. Box 7215, Algonquin, IL 60102
Toll Free 877-655-6433
Fax 847-854-4434

Press-n-Peel |
Transfer Film

PC Boards in Minutes

8.5" x 11" Shis. 1. LaserPrint*
* Or Photacopy 2. Press On**

“* U tandard
household iron i

Use Standard Copper Clad Bnard
20 Shis $30/ 40-Shts $50/ 100 Shts $100
VisalMC/PO/CkIMO $4 S&H/Foreign Add §7

Techniks Inc.
P.0. Box 463, Ringoes NJ 08551
ph. 908.788.8249 fax 908.788.883T
www.techniks.com

Vist Our E-Store On-Line!

RS485/422/232/TTL

$45 Converters .l
Repeaters
Fiber Optics
i Digital VO
Multidrop RS232
. Custom Units
Auto TX Enable

RS232 “Extension Cords”™
Up to 115.2 Kbps, 4000 ft.++
Large Multidrop Networks.
Isolated Units. Smart Units.
Remote Relay “Extension Cords™
Call the RS485 Wizards at:

(513) 874-4796

RES=RES

WIW W S48 Jeo

SURVEILLANGE

UHF TRANSMITTERS

+ ROOM Battery & Mains « TELEPHONE
+ RECEIVERS * TELEPHONE RECORDER
+ VEHICLE TRACKING SYSTEM

DISPLAYS ON WEB SITE
PRICE SURVEILLANCE

P.0. BOX 6856, TALLAGH,
DUBLIN 24, IRELAND

Tel +353-1-451-7653

Fax: +353-1-451-7706
E-Mail: crystal@pricesurveillance.com

www.PRICESURVEILLANCE.com




PCB EXPRESS, INC.

*PROTOTYPE TO PRODUCTION®
S/SIDED: 5-days, 10 Pcs. $275.00
D/SIDED: 5-days, 5 Pcs. $300.00
E)/SiDED 5- days 10 Pes. $350.00

ys. 5 Pcs. $750.00

$850.00

- : ; $950.00
6-LAYERS: 7- days, 10 Pcs. $1,175.00
(Up to 30 sq. inch each, includes Tooling)

*SERVICES" — UL Approved
SMOBC, LP1 mask & Legend
Photoplotting, Electrical Testing
Thru hole/SMT, Gold/Nickel Plating
Routing and Scored Panel, Instant Quotes

PH: (888) 427-2920, Fax (847) 427-1949
E-Mail: cir1920@aol.com
LOWEST COST & FAST DELIVERY

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.
ey A.R.C., P.0O.Box 802-G23 5
Carlisle, MA 01741 s
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
A/D and D/A
Contract Assembly
High-Speed Fuji Surface Mount
Through hole
Tum-key or Kit
Run sizes one through thousands
Test and bum-in available
Bilocon Corp.
800-736-5927
425-353-2276
www.bilocon.com

CABLE CONVERTS
TV86/3  86/CH  TVB6/3V/A
TRIVISON 550/3 $37.95
VIEW MASTER 2600

125 CHANNEL UNITS

TRI 860/3 I0LOT  $49.95
TRIB603V/A 10LOT  $59.95

V/MASTER  3800/3V/A
FOSS WAREHOUSE DIS
289 SCHENCK ST
N TONAWANDA NY 14120

800-473-0506
800-488-0525 FAX
716-694-6400 716-693-4322 FAX
E/M FOSS@BUFFNET.NET
WEB PAGE: WWW.FOSSW.COM

NO DISCRAMBERS ONLY CABLE CONVERTS

VIDEO PRODUCTS

SX-800

$79

CNL-100 BX-120-P

$49 $59

» 430 TV Lines Resolution

+ 9-14 VDC Operation

+ Infrared Sensitive

+ SX-800 has Audio Output

+ A300 Camera Enclosure also available

MATCO, INC.
Schaumburg, IL
1-800-719-9605 * 1-847-619-0852 FAX
E-Mail — info@mat-co.com
Website — www.mat-co.com

% SINGLE SIDED

T
*9¢ PER SQUIN, $100 SET UP,
SMOBC, ONE OUNCE COPPER,
PC 75, 1/16", ONE SOLDER MASK
AND ONE SILK SCREEN.
PHOTOPLOT §50.

10&14 Hour Telephon
Flecorders s.ma.sﬁgmm

- & 120 Thpe included!
Aummanmf!}iwmrh recording when the
phone is picked up and stops when you hang

up. Records both sides of the conversation!
Printed catalog $3 (free with order)

Visit our Online Catalog
www.mscelectronics.com

MSC Electronics

PO BOX 461 Jessup, MD 20794
(301) 497-1600
FAX (301) 497-1925
No Checks + US & Canala Oul

DOUBLE SIDED
PCBS

*14¢ PER SQUIN, $150 SET UP,
PTH, ONE OUNCE COPPER,
FR4 1/16*, TWO SOLDER MASK
AND ONE SILK SCREEN.
PHOTOPLOT §75.

LOWEST PRICE IN THE INDUSTRY FOR PROTOTYPES
DELIVERED IN 5 WORKING DAYS.

PLEASE VISIT OUR WEB SITE FOR MORE INFORMATION AND TO
34

S APF’L( Df LY ¢

OTHER PRICE EXCEPTIONS WWW .VANDVMACHY.COM

A\ \\YTT

V&V MACHY AND EQUIP. INC. (HOUSTON TX. OFFI
MARKETING TECH. S.A, (MEXICO PLANT) PH. 01

Stereo Microscopes
Surface mount Assy. & inspection.
All sizes of PC boards & instruments
Photo & Video adapters for many.
New with 5 year warranty.
Catalog available.

¥

Seabird Technical Ph 650/ 367-8320
3580 Haven Avenue
Redwood City, CA 94063
Jiittle@netwizards.net

GPS Units from
Communications Surplus

Trimble SVeeSix-CM3

6 Chan Differential Module &
Magnet Mt Antenna $49.95

Rockwell MicroTracker LP
5 Chan NMEA Differential OEM

Module $59.95

Call 713-526-8000 Or

1-877-878-8GPS Or Fax 713-522-8300

Email @ commsurplus@evi.net
or www.commsurplus.com

CONTROL - MEASURE - INPUT

MODEL 40-$109
+ AS-232 interface e e
+ 28 linas digital /O ol T
« Eight analog inputs
» PWM output

« Three stepper ports

MODEL 100-$279

» 12-bit 100KHz A/D - Four analog outputs
+ Three timer countars - 24 digital I/0

PRAIRIE DIGITAL, INC.

920 SEVENTEENTH ST, INDUSTRIAL PARK
PRAIRIE DU SAC, Wi 53578
TEL: (608) 843-8590 - FAX: (608) 643-6754

~ DEGREE ON
A DISK!

EM FORMULARY

500+ formulas, conversions,
and tables. Electronics,
science, math. Practical,
educational, and easy to use.
Internet Special $19.95 +
tax/ship. Order online, more
info and sample screen at
our web site.

ELECTRO SCIENCE APPLICATIONS
(562) 989-1190
www.esap.com

2708 270210
27C512-80  27C010

STATIC RAM PROCESSOR
HM628128 8255
62256 8254

80C31

D-RAMS
2264
HE * Many more parts in stock
= All major brands
* All guaranteed
E-Mail: eproms@aol.com

TEL: (818) 774-9444 - FAX: (818) 774-0822
WE BUY EXCESS INVENTORY

PIC MICRO TOOLS

PROGRAM PIC’S IN BASIC |
B2 compatible! Plus can be used within
MPLAB IDE. Includes FREE Proto board!
Pic n’ Basic Pro Compiler $128.00

ALLPIC Plus Pro;rlmmst
Program PIC - Scen. imel
Serial EEPROMS Oaly $99 00
g[C zﬂ@‘| tn
easier
PIC & Scenix rmr.m‘- than any ouser
prototyping

'!Sl-w'tmzntlsl-)ﬁ

New! Experimenter - Lab Board
Several models aval]nhls' Built in
Gnghu: LCD, Serves, Button Matrix,
EEPROM, Solderless Bread Boarda.
From Beginners to Professionals! PIC

&Smnix[ Kils Starting at $49.95

TOGGLE SWITGH
SUPERMARKET
WHOLESALE
PRICES

FERTIK’S

5400 ELLA ST., PHILA., PA 19120
LARGE VARIETY » FREE LIST

prrax 219-455-2121

SMARTCARD

DEVELOPMENT KIT
INCLUDES: UNIVERSAL
PROGRAMMER, POWER
SUPPLY, DB9 CABLE
DEVELOPMENT SOFTWARE,
4 BLANK BASIC SMARTCARDS.
KIT $200.00 + SHIPPING
EXTRA CARDS $20.00 EACH
OR 8/$100.00
SOFTWARE INCLUDED.
POSSIBLE APPLICATIONS INCLUDE:
IDs, COMPUTER SECURITY, SECURE
DATA, MEDICAL RECORDS, ETC.
NOT FOR USE WITH DSS TV

Call TONY at
WIZARD ENGINEERING
1-419-385-3100
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Got
something
to sell?

TYPE or PRINT your ELECTRONICALLY RELATED ad copy CLEARLY (not all
caps) on a separate piece of paper. Spell out words when submitting handwritten copy.
Calculate the number of words and multiply it by the appropriate rate (see RATE PER
WORD section). Include any charges for bold and/or CAPPED words, any artwork costs
that would be applicable, and/or costs for boxing your ad (explained below). Choose the
appropriate classification for your ad(s) to appear in (see below). If no classification is indi-
cated, it will be placed in Misc. Electronics or wherever we deem most suitable. Enclose
your name, address, phone number, and Nuts & Volts account number from your
mailing label (if available) for identification purposes. Include full payment — CLASSI-
FIEDS RUN ON A PRE-PAID BASIS ONLY — and mail your completed order to:
NUTS & VOLTS MAGAZINE, 430 Princeland Ct., Corona, CA 92879.

RATE PER WORD

The ad rate for current PAID subscribers is 60¢ per word. All others pay $1.20 per
word. There is a $9.00 minimum charge per ad per insertion.

WORDS IN BOLD AND/OR ALL CAPS

Words to be set in bold or CAPS are each 10¢ extra PER WORD. BOLD CAPS are 20¢
extra per word. The first two words of each ad are bold capped at no charge. Indicate bold
words by underlining.Words normally written in caps (e.g., IBM) and accepted abbreviations
such as VAC or MHz are NOT charged as all cap words. Use a two-letter abbreviation for
states.

PHOTOS, DRAWINGS,AND BOXES

A photo or drawing may be run at the top of your classified ad for an additional $10.00 (1"
depth max.) for camera-ready art. No wording is allowed in this area. To BOX your ad,
include an additional $50.00 for copy-only ads, or $75.00 for ads with art or photos.

FAXING INAD COPY

You may fax in ad copy or changes before the closing date (5:00pm on the 5th) at 909-371-
3052 using MasterCard or Visa. Include credit card expiration date, the name that appears
on the card, a daytime phone number, and your Nuts & Yoits account number. Ads without
credit card information will not be listed as received until payment is received in ful. WE
DO NOT CALL OR FAX BACK VERIFICATION OR QUOTES OF FAXED-IN
ADS. For verification of faxed-in ads, please call 909-371-8497.

DEADLINE

Prepaid ads received by 5:00pm on the closing date (5th of the month) will appear in
the following month’s issue.Ads postmarked through the 5th, but received after the closing
date, will be placed in the next available issue. No cancellations or changes after the 5th.
Cancellations and changes must be submitted in writing.

IMPORTANT INFORMATION

All classified ads are running copy only. No special positioning, centering, dot leaders, extra
space, etc. is allowed, All advertising in Nuts & Volts is limited to electronically related
items ONLY.All ads are subject to approval by the publisher.We reserve the right to reject
or edit any ad submitted.We do not take ad copy or changes over the phone.We do not bill
for classified ads. Repeat ads or ads run in multiple classifications within the same issue are
allowed. Paid subscribers may run ads at the 60¢ rate only through their subscription expi-
ration date. NO REFUNDS. Credit only. No credit for typesetting errors will be issued
unless you clearfy print or type your ad copy.

10. Ham Gear For Sale 120. Components

20. Ham Gear Wanted 125. Microcontrollers
30. CB/Scanners 130. Antique Electronics
40, Music & Accessories 1 35. Aviation Electronics
50. Computer Hardware 140. Publications

60. Computer Software 145. Robotics

1 50. Plans/Kits/Schematics

1 55. Manuals/Schematics Wanted
160. Misc. Electronics For Sale
170. Misc. Electronics Wanted
175. BBS & Online Services

70. Computer Equipment Vanted
80. Test Equipment

85. Security

90. Satellite Equipment

95. Military Surplus Electronics

100. Audio/Video/Lasers 180. Education
110. Cable TV 190. Business Opportunities
115. Telephone/Fax 200. Repairs/Service



Product/Category

[(FOond] swwihatt
woul hEeEd)

FAST

AMATEUR RADIO & TV

Alitronics
Communications Surplus
Engineering ....
Gat Electronics, Inc.
Gibson Tech Ed Inc. ........
Lemos International Co., Inc. ..
Motron

The R
Ten-Tec Inc.

ASSEMBLY SERVICES

Connection

BATTER!ES/CHARGERS
Cunard i
& Co,

INDEX

BUSINESS
OPPORTUNITIES

BUYING
ELECTRONIC SURPLUS

C and H Sales Co
Earth Computer Technologies
Metric upmemSaieg;,iI::c...

%’ﬁe s & ssupr;cu:j e S
oS
Worldwyde 77,79
CB/SCANNERS
USI Corp. 40
CCD CAMERAS/VIDEO
Circuit

94
.78

USI Corp. 40
CIRCUIT BOARDS

am Circuits Corporations.... :g
ECD 78
ressPCB 64

B , Inc. 79
Pulsar, Inc. 22
V&V Mach. & Equipment, InC. ......cicenees 77,79

' COMPONENTS

Chicago Circuits Corporation -

Communications Surplus .........cc...ceceeeeenes 79 Lynxmotion, Inc. 92
gié%uil Etching Techrrlpmls ............................... 27% KITS SuperCircuits 26
EIBGITONIX EXPIOSS »rovovmerrmrrmmerssoreeressmererns 1 AHFONICS v 57
BES e 79 CA&S Sals, inc 27 SATELLITE
Fertik’s ...... ...79 Digital Products Company .. 78
La Paz Electronics International .................77 Eﬂ;glrgnl?;ﬂ ;ﬂer;::ﬁmﬂ‘ogi : Baylin Publications 7
ymngaé;.?xcs?ems o ;g EMAG, Inc. p ‘40 Worldwyde 77.79
Skycraft Earts & I‘S:;lrplus gg g?é:g: aEclhectmﬂE s, Inc. -gg SECURITY
Unicorn Electroni ; il !
Visitect, Inc. ....... 58 }G-l lgouﬂ'lwegt
iller Engineering..... : -
COMPUTER Qualty Kls.......... B“”Sﬁ“é;';.‘-’%a e 7
Scott Edwards Electronics, Inc Fusion Electronic Secu 87
Hardware Ten-Tec Inc. Information Unlimited ... 63
ActiveWire, Inc. - 78 USI Corp. ... .13
Allison Technology COrp. ........cc.cuememeacsensend B3 Velleman
Corporate Systems Center ... ..2,95 Weeder Technologies . 19
Earth Computer Technologies ... 61 Worldwyde J7, 79
Electro |Ma\«'in : .18
eneral Device Instruments .....
Halled Specialies Co. ... - LASERS
I ics Internation: 3
Roger's Systems Specialist Information Unlimited
Shreve Systems
Techniks, Inc.
The End Connection ............ismmm.
Software , All Electronics Corporation ...
Electro Science App C and H Sales Company
Electronix Corp. ............. Communicati
Gilobaltech Distributors . Demar EIBCIroniCs ..........c.cmmmmsissansns
Matrix Multimedia ...... EPS 79
Pioneer Hill Software ... Gateway Electronics, ING. .......o...coovrvrererenesed 60
GetToner.com 78
Microcontrollers /1/0 Boards [laled Specltes Co v
Abacom Technologies Linéar Systems 13
Advanced Transdata Corporation ..........36, 59 PCB Express, Inc. .. .79
EMAC, Inc. ... 40 Picard Industries 10
Intuitive Circuits LLC » Power Quality, Inc. . i
La Paz Electronics International Resources Un-Ltd .31
microEngineering Labs Shreve s;glems ................. A7
Micromint Skycraft Parts & Surplus, InC. .....coovinanenes 40
e Gt S Z
ax, Inc. ......... over Timeline
Prairie Digital, Inc. 9 Unicorm EIBCIONICS ......co..conrimmisiemsssnisissassnns 64 TEST EQUIPMENT
w%;?&oﬂc Racers .. g:g?ct SYstems International ...........cceveeiee ;_'g IR &
LE. , Inc. n ., S
Scott Edwards Electronics, Inc. Weeder Technologies ... rssreumesminses 19 BNC/Telulex Div. 23
S CE S 7
T 77 PROGRAMMERS Ciruit Specialiss, . ... %
sta NOIOGY, IN0: oo itseviasssisrissanive esignNotes.com
Worldwyde 77,79 mm T'aﬁnmtrih Crtotion = 36, 59 Eiggm Products Company ...... E
. romeda Research.............
Printers/Printer Supplies General Device Instruments ... L“lvrx‘ﬂf I'“" g
GetToner.com 2 78  Intronics, Inc. st Lam;cn i
:"J]e ?go ﬁg‘m%lélter 2 TTT T 2 ; MaL Ee"’ga"""'ﬁ“ e Metic Equip Saica o i
nl Wi microEngineering Labs .............euennd ment =t
Workhondo co Pionser Hil Software . 4
DESIGN/ENGINEERING N
SERVICES PUBLICATIONS =
Bilicon Corp. 79 Antique Radio Classified ... Teklab, 72
Chicago Circuits COMp. ........rueuusersesssersesees 76 Baylin Publications...... Equi
DesignNoLes.com ............. ...18  Mouser Electronics ...
Eleciro Science Applications 79 Worldwyde
ExpressPCB.........cccnena: 64
Midland Technologies .. ;g TOOLS
m;:ﬁ:g‘m. M i i e n RF THANSMIWERSI
NAVIMGCt- S Eamet i ot e RECEIVERS Advanced Transdata Corporation .........36, 59
C &S Sales, Inc. 2
EDUCA’T[ON The RF Connection ..............ccimmssised
Secul 78
A T e  — WIRE/CABLE
Matrix Multimedia B4
ROBOTICS & CONNECTORS
Roger's Sy Specialist 86
EVENTS’{SHOWS Lemos International Co., INC. ..cccevvnrerincersennes 13  The RF Connection .........ecessessscessnssaseans .66

Nuts & Volts Magazine/SEPTEMBER 2000 81



Newsbytes inued from page 19

control that is very easy to use. An optional steering
wheel mounted remote control is available to operate
both the navigation system and a Blaupunkt car audio

Blaupunkt's TravelPilot technology has been
proven in over 300,000 car navigation systers already
sold by Blaupunkt and under license by several of the
world's most respected auto makers.

The new DX-N is both flexible and expandable.
With optional interface modules, it can be connected to
on-board VCRs, DVD players, and video games.
Additional video displays can also be mounted for view-
ing maps or video by rear seat passengers. [The ulti-
mate accessory-for the back seat driver.]

Like all TravelPilot systems, the DX-N uses a clear,
pleasant-sounding voice to provide precise turn-by-turn
directions to the driver over the car audio system. The
video display supplements the voice guidance system by
displaying directional symbols, a moving-map display,
and additional information like estimated time of arrival,
and distance to next tumn. It is also used to display set-
up and system functions.

Destinations can be entered for a town center,
street address, or intersection, or selected from a large
list of points of interest, such as gas stations, restau-
rants, airports, hospitals, parks, theaters, shopping cen-
ters, etc. In addition to programming a single destina-
tion, the driver can program "tours" of multiple destina-
tions — perfect for a salesperson. When faced with traf-
fic or road work, the driver can press the "congestion”
button, and the DX-N will suggest an alternate route.

The Blaupunkt TravelPilot DX-N uses an advanced
32-bit RISC processor for fast access speeds, rapid
route calculation, and outstanding graphics display. Its
navigation resources include an integrated eight-channel
GPS receiver, directional gyroscope, and speed sensor
input. With map matching plus the speed and gyro
inputs, the system is accurate to within 15 feet. It
allows the DX-N TravelPilot system to continue navigat-
ing when GPS satellites are blocked by buildings, ter-
rain, or trees, and to negotiate closely spaced turns

The route guidance software considers the type of
road and probable speeds in planning a route. The dri-
ver can chose the fastest or the shortest route, and
select a stopover point. The driver can also effect the
route selection by noting known blockages. Points of
interest can be selected by name, by category, or by dis-
tance from either the current location or from the cur-
rent destination. For example: 'find the nearest restau-
rant,' or 'find a restaurant near the destination.'

The Blaupunkt TravelPilot DX-N has a suggested
retail price of $1,999.00. Maps and travel data for the
entire US are provided on nine regional CD-ROMs
which cost $229.95 each.

About Blaupunkt

Blaupunkt, the mobile electronics division of The
Robert Bosch Corporation, designs and manufactures
high-quality and high-performance car audio and navi-
gation products for sale worldwide. For Blaupunkt deal-
er locations and product information, call 1{800) 950-
BLAU [2528] or visit the company's web site at
www.blaupunkt.com.
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Print Visual Basic Source in Color

and Export it to Word Processors
n-Software has released VBcodePrint v, 6,13, a
Microsoft Visual Basic add-in that saves system devel-

opment and maintenance time and money by enhanc-

82 Serremser 2000/Nuts & Volts Magazine

ing source code printing. VBcodePrint's main window is
a dockable floating toolbar that integrates fully with
Visual Basic, and can be used to set options, preview
source code, print it without previewing, export the for-
matted output to Rich Test Format (RTF) ready to be
incorporated into word processors, or view the help

file.

VBcodePrint's color-coded printing lets users speci-
fy the font attributes and colors for comments, identi-
fiers, keywords, line numbers, strings, procedure head-
ings, and page headers and footers. This color coding,
combined with source code indenting and line number-
ing, make it quicker and easier for software developers
to write and maintain Visual Basic programs.

Using an Explorer-like selection control, you can
print any combination of procedures, components, and
projects. These selections can be saved and restored for
later printing. The program's WYSIWYG preview
screens let you look at the formatted source code with
unlimited zooming, multi-page thumbnails;, and side-by-

Users have total control over page layout, including
paper source, orientation, borders, margins, headers,
and footers. You can even print in multiple columns.
Line spacing can be set to .5, single, 1.5, or double-
spacing. With the proper printer drivers, the output can
be scaled, and print quality can be adjusted from draft
through high quality.

Contract programmers can reduce clients' mainte-
nance costs by using these more informative printouts,
and they can reduce clients' down-time by being more
speedy when responding to service calls. Companies
with in-house programming staffs can save training time
because the easy-to-read printouts make it easier to get
a new maintenance programmer up to speed. Cross-
training becomes simpler and less costly, and communi-
cations between programmers and system analysts are
facilitated.

VBcodePrint requires Visual Basic 6, costs $25.00

_ (US), and may be purchased securely online at www.jn-

software.com. Earlier versions of VBcodePrint, support-
ing earlier versions of Visual Basic, are available.
VBcodePrint and SQLPrint may be purchased together
for $39.00 (US). You can download a fully-functional,
30-day trial version of either program from the same
web site. For more information, contact

Jn-Software
PO Box 3139
Wokingham, Berkshire, RG41 2FZ England.
Phone: +44 118 9780421 '
Fax: +44 118 9780421
E-mail: jnahil@jn-software.com
Internet: www.jn-software.com

Links to sample screen shots, as well as a preview
of the VBcodePrint output, are located on
www.jn-software.com/

About Jn-Software
UK-based Jn-Software specializes in marketing
development tools that increase the productivity of
Microsoft Visual Basic and SQL Server developers. In
addition to VBcodePrint, Jn-Software offers SQLPrint,
a Windows development tool that makes it easy to pro-

duce professional looking documents for Microsoft SQL. -

Server dictionary objects. Later this year, Jn-Software
will release VBAPrint, a program that offers the same
functionality as VBcodePrint for programmers who
develop applications using VBA in Microsoft
Office2000.
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specified.

The amplifier in Figure 3b is very
interesting. The Darlington input
stage has a reasonable current
(10mA) through Q2, and the emitter
follower configuration has negative
feedback to reduce distortion. The
second stage (Q3), however, is a dis-
aster. First, its bias current is one-
tenth that of Q2 and there is no neg-
ative feedback, so Q3 will distort sig-
nal levels that are faithfully repro-
duced in Q2. Q3's bias current should
be at least Q2's. Second, the stage
has no power gain. Its voltage gain,
when driving a 50 ohm receiver, is
only 2. The reactance of C10 at
160kHz is 10 kilohms; the input
impedance of Q3 is about 2.5 kilo-
hms. Thus the input coupling attenu-
ates the input voltage by a factor
between 4 and 5, and the whole sec-
ond stage looks like a voltage attenua-
tor. When impedance levels are con-
sidered, the story is much worse. The
impedance mismatch between the
first stage (whose output is a few
ohms) and the input to the second
stage (10 kilohms) produces an addi-
tional 30dB mismatch loss.

The second (500kHz) broadcast
band filter is not very effective for low
BCB stations. A seventh order 0.1dB
Chebyshev filter has about 40dB of
attenuation at 1.5 times the band-
edge frequency (if the bandedge is
specified at 0.1dB). The first
(300kHz) filter will provide at least
40dB of attentuation for all frequen-
cies above 450kHz, but the second
filter has less than 20dB of attenua-
tion at 540kHz. Most interference fil-
ters use zeros to get good close-in
supression. The column also switches
millihenries and microhenries in some
places, and the Toko part numbers
are actually Digi-Key's catalog num-
bers for the Toko parts. The filter val-
ues depend not only on bandedge fre-
quency, but also on the impedance
level, which was not specified. The
impedance level must be matched at
both the filter input and the filter out-
put; any mismatch alters the res-
onator Q (as in the signal generator
example above) and affects the filter's
performance. Even if the impedances
match, some filters cannot be cascad-
ed.

On another note, Carr's band
definitions are loose. The band defini-
tions have precise decade ranges: LF
is 30kHz to-300kHz, MF is 300kHz
to 3MHz, and HF is 3MHz to
30MHz. In fact, there is a whole
series of systematically named decade
bands that goes from ELF (3Hz to
30Hz), SLF, ULF, VLF, LF, MF, HF,
VHF, UHF, SHF, to EHF. [ think
these definitions were set in a 1959



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

saxize. $99.00

Same size as 2x16 text LCD
Editable font(s) in 4 sizes
Up 10 6 screens in EEPROM
Easy terminal protocol

(32x14in)

| 128x64-pixel LCD
1 "99_00 BGX-128L-1

Large, sharp LCD

Editable font(s)

Up to 14 screens in flash
Separate text, graphics layers
DB9 connector built in

AC adapter jack built in
Easy terminal protocol

Digital Storage Oscilloscopes

From $99.00

ATC modules turn your PC =
into a full-function DSC, |*
spectrum analyzer, logger, & k=
DVM. Units DC to 50MHz. =
O-Scope II now in Windows ||}
3.1,95/98, NT and DOS. —

0-Scopelp $189.
O-Scopell | $349.
Specialty probes  call.
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/
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ATC is a stocking distributor “* ==
for Pico Technology LTD which

offers scope modules to :

v CE s 100MSPS, resolutions from 8 to -

Al pi€ 16 bit. o A D
v ﬂ_gﬂf Pico offers PC based data loggers from 1 to 22
," ; channels, 8 to 16 bit and the Enviromon

environmental monitoring system.
Pico products - call

The DFA-5, low cost differential amplifier, cuts through
common mode noise problems to reveal low voltage signals. With NEW
gains from 1X to 1000X and band widths from 20KHz to 1.2MHz,
DFA-5 is the test accessoryto help you work with signals from DFAS

Write in 66 on Reader Service Card.

5Volts to 5 microVoltes. Only $129.00.
Serial Port Problems ? ? ?
Check out Serial ! ! Our
lowcost serial channel
analyzer only $99.00.

Allison Technology Corporation
2006 Finney Vallet Rd., TX. 77471 U.S.A.

800-980-9806 or 281-239-8500

http:/fwww.atcweb.com atc@accesscomm.net

Geneva radio convention. Modern usage tends
to refer to the top of the UHF band and above
by microwave band designations (such as L, C,
and K). Practical usage also merges the bottom
bands. A VLF receiver should cover at least
something in the 3kHz to 30kHz band, but
lower frequency receivers are usually referred to
as ELF-VLF receivers. The moniker may be
short for the range ELF-SLF-ULF-VLF, or it
may reflect the limited utility of the SLF and
ULF bands — too much power line noise, too
difficult to radiate, and too little bandwidth. The
military likes the ELF band (which is below the
power line frequencies) because it reaches sub-
merged submarines, and the military can justify
huge transmitting antennas and small band-
widths in the interests of national defense.

In spite of the above comments, | enjoyed
both articles. The design issues are subtle, and
many commercial products have similar flaws.
None of these problems prevent the designs
from working, but they do impact the design's
performance or its reproducibility.

Gerald Roylance
Mountain View, CA

Ir¢resistor”ble Program at
Electronix Express Web Site
Dear Nuts & Volts:

As a subscriber to Nuts & Volts, | wanted to
pass along something really helpful I found at
the web site of one of your advertisers.

Electronix Express has a Tech Tips section,
and in there I found a nifty little program for
picking 1% resistors to set the gain in op-amp

cise system, in your Aug. 2000 issue.

It seems, however, that the major concept
was missed in the text. That is, with the TV
Pedaler, you have to keep pedaling or the TV
screen gets scrambled.

There is also a PC Pedaler that works the
same way, but with your computer. If you stop
pedaling, the screen gets scrambled, but no data

Point of Patent-Pending is lost. This is the motivating concept of the
Pedaler is Powering Picture system. Our toll free number is 1-877-602-
Dear Nuts & Volts: PEDAL.

Thank you very much for presenting our

new product, the patent-pending Pedaler exer-

circuits. It may not sound like much, but if
you've ever tried-finding the best pair of 1%
resistors by trial and error, vou'll appreciate how
useful it is.
You can download the program from:
http://www.elexp.com/t_find_r.htm
Jim Stewart

David Delman, MD
D Squared Technologies, Inc.

ctical Electronics for Inventors gives you information you need, in
format you can work with. Packed with hand-drawn illustra-
tions, this learm-as-you-go guide shows you what a particular
device does, what it looks like, how it compares with similar
devices, and how it is used in applications.Written by Paul Scherz, an inven-
tor and electrical hobbyist, this reference provides beginning hobbyists and
inventors with an intuitive grasp of the theoretical and practical aspects of
electronics — just the kind of insight you need to get your projects up and
running. Starting with a light review of electronics history, physics, and
~ math, the book provides an easy-to-understand overview of all major
electronic elements: Basic passive components * Resistors, capacitors,

L = s inductors, transformers * Discrete passive circuits * Current limiting net-
$ .r works, voltage dividers, filter circuits, attenuators = Discrete active devices
. v » Diodes, transistors, thrysistors = Microcontrollers « Rectifiers, ampli-
NV subs(l'lbe fiers, modulators, mixers, voltage regulators. Along with coverage of inte-
PriC e\ S (s 95 grated circuits (ICs), digital electronics, and various input/output devices,

Practical Electronics for Inventors takes you through reading schematics,
building and testing prototypes, purchasing electronic components, and
safe work practices.You'll find all this — and more — in the guide that's
e destined to spur you on to new levels of creativity.

Order Today From The Nuts & Voits Bookstore
Send check or money order to Nuts & Volts, 430 Princeland Court, Corona, CA 92879. Include a complete shipping
address (no PO. Boxes, please). Shipping & handling $4.50. CA residents add 7.75% sales tax. Or, call our toll-free
order-only line at |-800-783-4624 and use your MasterCard or Visa. ALL ORDERS MUST BE PREPAID.
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Software for learning
& designing

This new range of products, from [
Matrix Multimedia in the UK, F
includes resources and tools to
help you leam about elecironics
and helping you to design
|efectronic products and systems

A complete course in
electronics: Made up of 3 CD g
ROMs: Electronic Circuits &
Components, Digital Electronics,
and Analog Electronics.

A complete course in
programming the PICmicro
series of microcontrollers: the
PiCtutor CD ROM and
development board.
Comprehensive tutorials, &
assembler / send package, and o
fiexible development board. *

A course n Filter design: Filters
CDROM.

A complete Electronics CAD
suite: CADPACK includes
software for schemalic capture,
circuit simulation, circuit
animation and even PCB layout.

A scalable digital logic H—H
simulator: Digital Works allows dlglltral :
compiex digallogic circuts obe W 1
arewars availa

bullt and lested on-screen for e ity ol
learning logic design and

Student Institution 10 user
|each program / CDROM  $50 $09 $300

PiCtutor CD +
developmentboard $149  $300

CD ROMs now available from all Velleman
| distributors
Complete product descriptions available at

| www.matrixmultimedia.co.uk
or order immediately at:
6540 Cedarview Court, S—
Dayton Ohio 45459-1214

Bright Future
Tel: (937) 438 5373 Fax: (937) 438-3229

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

VOLTAGE-
CONTROLLED

H

sy Figure 1

FLASHER

by Dennis
Eichenberg

meters available to provide accurate voltage meas-

urements. But oftentimes, a very simple visual volt-
age indicator is all that is required. The voltage-controlled
flasher shown in Figure 1 performs this task admirably.
The LED is off when the input voltage is 0 volts and flash-
es progressively faster as the input voltage is raised until
the LED is on continuously. A quick glance to the LED
will indicate the relative voltage level.

The heart of the circuit is the 331 voltage-to-fre-
quency converter U1. It is very linear, extremely stable,
operates on a single supply, is very efficient, and inex-
pensive. The output frequency of U1 is Vpin7/2.09 x
R4/R3 x 1/R5C2. A voltage divider comprised of R1 and
R2 is used to scale the input voltage as desired for U1.
R2 can be adjusted to precisely provide the desired flash
rate. The output of U1 is divided by the 4020 binary rip-
ple counter U2. A division of 2™ was found to be appro-
priate for this application. The output of U2 drives LED1
via current limiting resistor R7.

-I-here are certainly abundant analog and digital volt-

A Murata PKB5-3A0 piezo-electric alarm AL1 can be
connected to the output of U2 as shown if an audible
indication of voltage level is desired. NV

VOLTAGE-CONTROLLED

FLASHER PARTS LIST

No. Description

U1 Voltage-to-Frequency Converter, 331
u2 Binary Ripple Counter, CMOS, 4020
LED, Red, RadioShack No. 276-041
R1,6  Resistor, 10K 1/4 watt

R2 Potentiometer, 10K, 1/4 watt

R3 Resistor, 100K, 1/4 watt

R4 Resistor, 15K, 1/4 watt

R5 Resistor, 4.7K, 1/4 watt

R7 Resistor, 1K, 1/4 watt

C1 Capacitor, 0.68 uF, 25 WVDC

c2 Capacitor, 0.01 uF, 25 WVDC

Turn Your Multimedia PC into a Powerful
Real-Time Audio Spectrum Analyzer

Metric

800-432-3424

= Time Series, Spectrum Phase,
and 3-D Surface plots

* Real-Time Recording and
Post-Processing modes

Applications

= Distortion Analysis

* Fraquency Response Testing
= Vibration Measurements

= Acoustic Research

System Requirements

= 486 CPU or greater

« 8 MB RAM minimum

= Win. 95, NT, or Win. 3.1 + Win.32s
* Mouse and Math coprocessor

= 16 bit sound card

Pioneer Hill Software
PHS 24460 Mason Rd
A AMF  Poulsbo, WA 98370

a subsidiary of Sound Technology, Inc

Priced from $299

(U.S. sales only — not for export/resale)

DOWNLOAD FREE 30 DAY

www.spectraplus.com

S
EBSspectra Plus

TRIAL!

Sales: (360) 697-3472

Fax: (360) 697-7717

e-mail: pioneer @telebyte.com
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Write in 129 on Reader Service Card.

Equipment Sales, Inc.

€ wi i\
= buy your surplus equi?

Fax: 510-264-0886
www.metricsales.com

S

e

Scopes, Meters, Analyzers, Power Supplies, Signal
Generators, Counters, Recorders and more

Hewletl-Packard, Tektronix, Fluke, Dranetz, TTC, Anritsu,

Wavetek, Keithley, and more

Test & Measurement Instruments

Over 7000 Models * 6-Month Warranty
Save 30-90% ¢ 5-Day Free Trial

Write in 131 on Reader Service Card.



Continued from page 64

' PCB Milling
N

CIRCUIT BOARDS. Low-cost, preci-
sion-made PC boards from your CAD pro-
gram files (no photoplots required). Single
and double-sided with contour routing. Ideal
for RF/analog/digital prototypes. Full details
at heep/fwww.pebmilling.com  E-Mail: feed
back@pcbmilling.com FAX: 703-818-0071.

TEST EQUIPMENT kits. If you liked
Heathkit, you will love Technology Systems, 4
Prospect Pl., Torrington, CT 06790.

200+ ELECTRONIC PROJECTS. Secure
WEB ordering @ www.matcopublish
ing.com/plans | .htm or send $| (refundable)
for catalog. MATCO-5A, POB 509, Roseville,
MI 48066-0509.

SMART CARD applications CD-ROM
$50. Blank smart cards $20 or 8/$100.Tony
419-385-3100.

MANUALS —

SCHEMATICS WANTED

MY TEKTRONIX oscilloscope 2445
needs repair. Who can supply me the service
manual or photocopies! Fax 011-590-52-
0289.

MISCELLANEOUS
ELECTRONICS FOR
SALE

SOLAR-POWERED FAN HAT.
Baseball type hat with solar powered fan.
Great for sports fans, golfers, etc. Available in
red or blue. $19 plus $2.00 shipping. CA res-
idents add 7.75% sales tax.
Visa/MC/Disc/Amex OK. H.T. Orr
Computer Supplies, 249 Juanita Way,
Placentia, CA 92670. 714-528-9822, 1-800-
377-2023, FAX 714-993-6216.

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, Nj 07704. Telephone
or fax 732-758-8388. E-Mail:
wltv@compuserve.com

ANAHEIM WIRE PRODUCTS. DIS-
TRIBUTOR OF ELECTRICAL WIRE
AND CABLE since 1973, ltems available
from our stock: Hook up wire, Automotive
primary wire, GXL, SXL, Plenum cable, Teflon
wire, Multi-conductor cable, Irradiated PVC,
SO-CORD, Mil-Spec wire, Building wire,
Welding cable, Battery cable, Telephone wire,
Shrink tubing, Cable ties, Connectors. Wire
cut & strip to specs. If interested, please call
1-800-626-7540, FAX: 714-563-8309.
Visa/MC/Amex. SEE US ON THE INTER-
NET: htep://www.anaheimwire.com OR E-
Mail: info@anaheimwire.com

NUCLEAR ELECTRONICS (NIM,
CAMAC), PMTs, optics, high vacuum, and
high voltage components and equipment.
Guaranteed quality at reasonable cost. OE
Technologies, Box 703, La Madera, NM
B7539. Ph: 505-583-2482, Fax: 505-583-9190,
E-Mail: oetech@newmexico.com htep://
www.oetech.com

FREE FLYER on DBS, cable TV, phones,
credit cards, schematics, health items. Bill I-
B00-879-9657.

HARD-TO-find parts: big screen screens,
keypads, picture tubes, flybacks, tuners, CRT
sockets,” & modules for all TVs. 912-272-
6561, Scarborough TV, 1422 Old River Road,
East Dublin, GA 31027,

TUBES $2.98, surplus electronic compo-
nents. SASE brings list. DNF, 6690 7 Mile Rd.,
South Lyon, Ml 48178, www.dnfnet.com

MISCELLANEOUS

ELECTRONICS
WANTED

WANTED: BALANCING machines &
vibration analyzing equipment manufactured
by the following: Spectral Dynamics,
Hofmann, Bentley Nevada, Schenck, IRD
Mechanalysis, Gishott. Contact Mike Park at
ET. Balancing, 12823 Athens Way, Los
Angeles, CA 90061.310-538-9738, FAX:310-
538-8273.

WANTED: TI55A Sci. calculator in good
working order, will pay. Hugh M. Adams,
hughmadams@msn.com 1011 Hondo Ave.,
Apt. D, Fort Walton Beach, FL 32547-3823,
B50-864-2414,

WANTED: TUBES, radios, transmitters,
receivers, gyros, bearings, connectors, relays,
lamps, synchros. Hyness Company, 7098
Delair Road, Monroe Twp., NJ 0883 1. Phone:
609-395-1116, FAX 609-395-1117.

CASH PAID FOR ICs. Military or com-
mercial integrated circuits, transistors,
diodes, any semiconductors, ELECTRON-
IC SURPLUS, INC, 5363 Broadway,
Cleveland, OH 44127, 216-441-8500 or fax
216-441-8503, since 1946. www.electronic
surplus.com

Special Quantity Purchase
Nickel-Metal Hydride
AA “Flat-Top” Cells

Panasonic # HHR-11AAQ

1.2 Volt, 1100 mAh “flat-top" rechargeable
AA cells for use in battery packs. Nickel-
metal Hydride cells have approximately dou-

ble the capacity of Nicke! Cadmium cells and

can be charged and discharged up to 500
times (under idea! conditions). These cells
are specifically for use in packs; they do not
have the raised button found on most
replaceable batteries. 0.55" diameter X 1.95"
long. Large quanlity available. Two styles:

Plug-in-wall regulated
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

138" UL, CSA, CE. CAT # PS-1225

12 Vdc 90 mm High-
Efficiency Fan with

lntegmted Heat Sink

Panaflo # FBAOBA12H
Designed for hi-
efficiency CPU
cooling, this
beautifully engin-
eered 12 Vdc
brushless fan is 7
built into a circular @
aluminum
heatsink. -

The heatsink and mounting plate are milled
from a single block of aluminum with many
slots and holes creating lots of surface area
for maximum heat dissipation. The unit is
3.55" in diameter x 1.6" high. The muummg

cat#crrs S22,
ORDER TOLL FREE

MAIL ORDERS TO:

ALL ELECTRONICS CORP.
P.0. BOX 567 » VAN NUYS, CA 91408-0567

NO MINIMUM ORDER = All Orders Can Be Charged to Visa, Mastercard, American Express or Discover « Checks and Money Orders Accepted by Mail =
Orders Delivered in the State of California must include California State Sales Tax * NO C.0.D « Shipping and Handling $5.00 for the 48 Continental United
States - ALL OTHERS including Alaska, Hawail, P.A. and Canada Must Pay Full Shipping = Quantities Limited = Prices Subject to change without notice.

REGULAR-
FLAT TOP (0} i) $ 1 0 10 for $9.25 each
CAT # NMH-110 each 100 for $8.50 each
50 [40pes $1.25 « 120pcs $1.00 : e
s “each 800pcs 85¢ each l Modular CD Hac_ks_ I
SOLDER- o Organize your CDs or CD
TABBED = —-’g ROMSs with these high-
y impact, black plastic
CAT4 Nat-110T ﬂ L CD storage racks. Slots
$ 75 |40pcs $1.50 « 120pcs $1.25] | for 12 jewel cases.Each
“each 800+ $1.00 each 12 CD module can inter-

lock vertically and
horizontally with other
modules. Can be free-
slanding or wall mounted.

CAT# CDR-3

10 for $17.50 $

QUALITY Parts
FAST Shipping

DISCOUNT
Pricing

Ora Electronics # MP-700
Protects modem, fax and voice

transmissions from interruption. <

Prevents eavesdropping of

phone conversations. The first

device to answer or access a

line secures the line. All of the others are
denied access until the first device hangs-up.
Easy to use. Installs in seconds between
phone line and wall jack. Note: You need one
unit for each instrument sharing a line.

CAT # TLM-20
10 for $12.50
$ %g: . 100 for $90.00

Control Voltage: 3 - 8 Vdc
Load: 25 A, 24-280 Vac
2.25" x 1.75" x 1" melal-
backed epoxy package.
Screw terminals. Back-to-back
(dual) SCR output for severe inductive
loads. False turn-on immunity and positive tum-
off at high dv/dt. Removed from equipment.
“Like-new" condition. Although input is marked
3-8 Vdc, will operate at 12 Vdc. UL, CSA, CE.
CAT # SSRLY-2503U

1 1 each

I 10 for $100.00

Accurate and easy to use for short and long
distance leveling. Center the bubble, and any-
thing that intersects the beam is at exactly the
same height. Use it to match heights in large
rooms or across buildings. Set and align electri-
cal and plumbing fixtures, cabinets and shelves.
Rugged, black anodized aluminum housing with
pocket clip. Locking push button switch to pre-
vent unintended acluation.

$163

Includes two AAA batteries.
CAT #LL-1

each

|40 RPM 115 Vac Motor |

Cramer Co # 105VA150-E

40 RPM, 115 Vac gear motor.
1.83" diameter x 1.18" body.
Mounting ears on 2,1" centers.
0.25" diameter x 1" long shaft.
Prepped with a 1.25" long pin
through the hole in the drive
shaft. Pin is removable.

4" long pigtail leads. UL, CSA.
CAT # ACM-108

$29&t:h

1-800-826-5432

Shop ON-LINE www.allelectronics.com

FAX (818) 781-2653 « INFO (818) 904-0524
E-MAIL allcorp@allcorp.com

Write in 57 on Reader Service Card.
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WANTED: AVIONICS test equipment,
IFR, 600A, 401L, others, Collins, King, Sperry,
North Aclantic, Litton INUs LTN series, rate
and tilc tables, air data test sets, 941-625-
3222 P, 941-625-0494 F  E-Mail:
avionics@afcon.net

WANTED: MILITARY capacitors, resis-
tors, transistors, diodes, ICs, semi’s, etc.
Please fax/E-Mail excess lists & RFQs BIB-
769-1002 fax 818-769-1084.
electmatind@earthlink.net & http:/fwww.
militarycomponents.com

WANTED: EXCESS ELECTRONIC
COMPOMNENTS, BOARD-LEVEL
COMPONENTS; MILITARY COM-
PONENTS; ICs, MEMORY, TRAN-
SISTORS, DIODES, CAPS, RELAYS,
ETC. CALL LPS 562-439-2453
FAX 562-439-0453.

IMMEDIATE CASH for Platinum,
Palladium, Gold, and Silver in any form (ther-
mocouple, labware, electronic, medical, gold
filled, optical, contacts). Also rare earth and
exotic metals (Indium, Gallium, Germanium,
Tantalum, Rhodium, etc.). Ship material with-
out prior notification for fast reliable service
at competitive prices. Samples welcome for
free assay and quote. No shipment too small.
Payment guaranteed and made as requested
in cash, check, or bullion. All transactions
confidential. Individual dealer 25 years. john,
D &Y Trading, PO Box 36A, Williamstown,
NJ 08094. 609-601-trade, E-Mail: metals@D-
YTrading.com

Subscribe to Nuts & Voits 1800 783-4624 | www.nutsvolts.com

(800)366-0579
(661)295-5577
fax(661)295-8777

Computer o Telecommunications

24895 Avenue Rockefeller
Valencia California 91355

“ We Have Great Connections

Network e Audio e Video

Roger’s Systems Specialist

Place an Order on
our Newly Updated
WebSite
and receive a
FREE mouse !

wWww.rogerssystems.com

( PRINTER CABLES )

Bi-Directional Shielded
Used to attach printers to IBM
compatable PCs

CC-PRE-1284 (BfL).....ccorcercercn $4.50
CC-PR1-1284 (10f.)....coccoeerreen
CC-P15-1284 (15ft.)..
CC-PR2-1284 (25tt.)....

|EEE 1284 DB25 male to Centronics 36 male

(USB CABLES )

CC-USB-6...(6ft.) USB (A - AMM)....

CC-USB-ABS...(6tt.) USB (A - B M/M).... ss.oo
CC-USB-AB10...(10ft.) USB (A - B M/M).$6.00
CC-USB-AB15...(15ft.) USB (A - B M/M).$8.00
CC-USB-X6...(6ft.) USB (A - AM/F)........$6.00
CC-USB-X10...(10f) USB (A - A M/F)....$6.00

A . CC-USB-PP $25%
USB to Parallel Printer

(IEEE—1394 Fmewms)

$5”

6ft Bpin x 4pm$5

FW-6X4-6
FW-4X4-10 10ft 4pin x 4pin....$12%
PCl to 1394 Card
Driver = 6pin to 4pin cable -
MGI Softare included &
$89.00 10-100
- $20.00 min. Order required

Add $4.50 shipping for prepaid orders
Prices subject 10 change without notice
All major credit cards accepted
Special offers only valid on items in stock
Call for quantity discount

No out of stte checks accepted

S-VGA Extensions J(

UusB HUB

male/female ﬁ -
black coloredpve 4. S
ST Y
CC-VGA-4C 6FT.... ....$6.00
CC-VGA-5C 10FT.

CC-VGA-25CX  25FT.
CC-VGA-50CX  50FT....
CC-VGA-100CX 100FT...

(S-VGA Switch Box Cable)

male/male
black colored pvc
CC-VGA-3C BFT....
CC-VGA-9C 10FT.
CC-VGA-11C 25FT...
CC-VGASOMM S0FT...
CC-VGA100MM  100FT...

These premium VGA cables are mada wnh 75 ohm

coaxial cables. They are triple shielded to support
y high bandwidth and

against interferance.. Furthermore, our premlum cables

are Plug-N-Play ready and are compatible with the

latest technology.

(ADD ON CARDs]

4-port USB hub with power & cable

Full compliance w/USB spec. Rev 1.0.

LED indicator for fault or dummy USB port.
Transmission for 5 meter cable segment.
Plug & Play capability for outside
peripherals.

Support UHCI and OHCI spec.

One year factory warrantyl $39m

TM-USB-4HUB

00 N
(Electronic CPU Switch
A

DS-102-KMMPS

$99"w

Call for more information
on any of these cards!!

CAPPGAS1 PPGA Celeron CPU Siot 1 adapior. $10.00
10308 ISA 8bit Single Paraliel IEEE Card...$12.00
10400 PPCI 32bk Single Parallel IEEE Card...$33.75
SD884 16bit 1SA Sound Card ESS Chip...$14.00
Usa-PCl USBxPCl AddonCard...527.00
VD466 S-VGA SIS4MB PCI Video Card...$31.00
VD488 ‘Savaged 2MB AGP 12bt 3D Video Card_$99.00

( Multi-PC Controller )

w/keyboard & mouse emulation

it Easy to select by push button

HD15-S-VGA
PS/2 KEYBOARD

Free PC booting

No extemal power required
Works virtually with any operating system
Fully hot plugable

( SLOT FAN

Extends your computer life.
Ball Bearing
Takes up only one of the PCI/ISA slots.
Special designed turbine fan gives you
great performance and quietness.

$12"

TM-FAN-SLOT

PS/2 MOUSE

C-PS2-VGA6 Cable Ki
with this Item $12%

DS-HD2-66EM  2-WAY $49%
DS-HD4-66EM  4-WAY $69™

CPU’s-Motherboards-HardDrives
Memory -SCSI Adaptors -SCSI Cables
CD burners -CD’s & Rewritable CD’s

And Much Much More!!!!!
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DEC EQUIPMENT WANTED!! We
are buying DEC systems, boards, terminals,
drives and peripherals. Also Scientific Micro
Systems (SMS), DSD, Databilicy, Dilog, other
DEC compatibles, and Computer Output
Microfilm (COM) units. Please call for a
quote or fax us your equipment list. We buy,
sell, and trade. KEYWAYS, INC,, 937-
847-2300 OR fax 937-847-2350.

BBS & ONLINE

SERVICES

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

MAGICIAN IS available to solve your RF
problem. | will teach you in my laboratory
how to do it Young e ngmeers and technl-
cians are welcome, SMT prototyping u
3GHz for customers., Minaret Radio,
Horvath ph: 909-943-3676.

hn

BUSINESS
OPPORTUNITIES

WANTED: MILITARY capacitors, resis-
tors, transistors, diodes, ICs, semi's, etc.
Please fax/E-Mail excess lists & RFQs 818-
769-1002 fax B818-769-1084.
electmatind@earthlink.net & http:/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
catalog call: 1-800-732-5000.
HTTP/IWWW.SPY-CITY.COM

REPAIRS — SERVICES

PRINTED CIRCUIT design by profes-
sional with 30+ years: conventional, multilay-
er, downhole, fine line. Prototype and pro-
duction fabrication. Reverse engineer exist-
ing 2-layer board. Toll free B77-236-
3223. www.circuit-applied-tech.com

(E)EPROM PROGRAMMING done
quickly and economically. One day turn
around typical. Simple copy $3 per device.
Also prototyping, design, and consulting ser-
vices available. Call or send SASE to: Luzer
Electronics, 4023 North
Bayberry, Wichita, KS 672216.
316-687-2127, FAX 316-687-
3103.

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:/lwww.
militarycomponents.com

CIRCUIT BOARDS for projects, proto-
types, short runs. From your artwork. Low

rates. Atlas Circuits  704-735-3943.
www.pcbatlas.com
WELD ALUMINUM WITH

PROPANE! EZ, INEXPENSIVE, STRONG.
DETAILS: WEEKS, 36 CAROLINA ST, TAY-
LORS, SC 29687. 1-B00-547-WELD(9353)
FAX 864-244-6349. hup:/iwww.durafix.com




CAMATEUN UDUTIN ]

by Robert Nansel

Planes, Trucks, and Ferries

x ull

this

y journey to
year's

GEAR began

ETh

further from
Seattle than
that of any-

one else, all the way from Pittsburgh,
PA. Shoshana, Yonatan, and | first
flew to Bozeman, MT so my folks

could get their twiceyearly fix of
their grandson. We spent a pleasant

week in their log home on the
Jefferson river. just outside of Three

Forks, and gathered our strength for

the marathon of driving to come.
Aside from our normal luggage and

baby support paraphenalia, |

had

brought with me on the plane Jiffy, a
camp stove, a mug, a lantern, and a

lapto

GEAR.

p computer

ous family members.

The trip from Three Forks to

— just part of the
bare minimum to survive camping at
| borrowed the rest (tent,
sleeping bag, ice chest, and a pickup
truck to haul everything) from vari-

Seattle is an easy 11 hours, but | had
never driven it with an 18-month-old

baby and a pregnant wife, and we

weren't driving directly to Seattle,

anyway. | wanted to swing south-

west to Portland first to-see Marvin
and Coreen Green. Marvin is a good

friend,

a gifted amateur robot

builder, and an old GEAR stalwart,

but his anniversary vacation plans

wouldn’t allow him to attend this
year.

I've also got relatives near
Portland who haven't met my son
and wife, plus a couple of writer
friends | would like to catch up with.
And | could go to Powell's Technical
bookstore, too. Any ane of these
was good enough reason to drive to
Portland. A no-brainer.

More like brainless.

It was a 14-hour drive with just
two rest stops between Coeur
d'Alene, ID, and Portland, The three
of us were crammed in the front of
the pickup, and the person driving
could shift gears only if the passen-
ger held Yonatan's legs out of the
way. (Yonatan liked to amuse himself
by kicking the gearshift, which was
okay when cruising, but potentially
disasterous when driving in town.)

Murphy Strikes

It is a well-observed thermody-
namic phenomenon that the entropy
(some say perversity) of the universe
tends toward a maximum, at least in
the parts | visit, so | should not have
been surprised that both entropy
and perversity stalked us the whole
trip. When | arrived in Portland, |
called Marvin's number only to dis-
cover from Coreen that he'd been
called away at the last minute on an

Bill Harrison of Sine Robotics brought this Hexapod II
(Professional Edition), a sharp looking kit with excellent
performance from Lynxmotion (www.lynxmotion.com).

emergency to Minneapolis to nurse
an ailing web server.

We had a short visit with
Coreen, saw everyone else we
intended, and paid our respects to
the Pacific Ocean and Powell’s,

The Seattle segment of the trip
started well enough, if a little frenet-
ic: Thursday afternoon stop at REI to
get more camping supplies, zip over
to Jam Juree to eat Thai food with
more writer friends, head north to
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—  NOTEEBOOK

Doug Kelly examines one of Bill Harrison’s small robots.
This ‘bot is made mostly from hobby shop plywood. It uses
rubber bands and plywood pulleys for speed reduction.

Gene Elliot is ramming up the drag half of a sand mold, the
first step in the process of casting aluminum — right in the camp
ground! He's using Petrobond, an oil-based casting sand that's

much easier to use than ordinary “green” (moist) sand.
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.Ieff-Bronk and his daughter

Anna look over Bill's robot. This view shows

the triangular bumper used for wall following,

Echo Lake to stay the night with one
of those friends, swoop back down-
town for a mid-morning meeting the
next day, back north at noon to buy
food for GEAR, then get lost in
Seattle traffic on the way to the
Mukilteo ferry, Somewhere in all this
it began to rain, though it was sup-
posed to clear up by Friday evening:

We had to wait an hour and a
half to catch the ferry, so it was after
dinner by the time we got to South
Whidbey Island. Bill Harrison of Sine
Robotics had arrived the day before,
and the rest of the campers arrived
that afternoon; | was the last one to
show. | unpacked the truck and set
up camp while Shoshana kept
Yonatan from finding too many mud
puddles. Since Shoshana was four
months pregnant, and Yonatan was
adept at finding mud and as exuber-
ant about it as a puppy (with about
as much common sense), we had
decided ahead of time that
Shoshana and the boy would not be
camping — not this year, at least.

i,

They were to head back to Seattle to
stay with a friend of hers.

An important note for next year:
Be sure to check that the tent | bor-
row has its rain fly and stakes; | got
all the way to South Whidbey Island
before | discovered these things were
missing.: The stakes | could live with-
out (there was barely a breeze), but |
looked up at the clearing sky, pon-
dered the probabilities, and bor-
rowed a tarp to pinch hit as a rain fly.
Thus weather-proofed, | waved as
Shoshana and Yonatan drove away.

High GEAR

Aside from BIll Harrison and his
wife and two daughters, that first
night we had as fellow GEAR
campers Ron Nucci and his wife
Nancy and their son Peter, Jeff Bronk
and his daughter Anna, Doug Kelly
(from whom | borrowed the tarp),
and Gene Elliot and- his wife Val.

Bill brought a trailer and Gene
came in a Winnebago. The two of

Here Gene is striking off excess sand from the drag. The pattern being

molded is a medallion made especially for GEAR The resulting casting
will be awarded to the best robot built during the campout.



them spent most of that first night at
the picnic table talking about the
funny-looking jeep Bill uses to tow his
trailer. It was an antique called a
“Willy,” though this particular one
was special because it was a two-
wheel drive rather than the more
common four-wheel-drive (and, thus,
impossible to get parts for).

The rest of us were gathered
around the campfire trying to get
our minds into camping mode, but
most of us were still mentally at
work and spoke of |POs, stock
options, difficult co-workers, and
software development management.
(This last sounded like an oxymoron

‘to me since | hear managing pro-
grammers is like herding cats; maybe
it should be called software develop-
ment survival,)

That first night, GEAR seemed
different to me. First of all, it was
going to be shorter — we were start-
ing on Friday rather than Thursday. In
the Seattle Robotics Society, the pur-
pose of GEAR had always been to
tear us away from our quotidian
world of jobs, telephones, and com-
puters, to let us connect in ways we
could not during the brief SRS meet-
ings on the third Saturday of every
month. | was newsletter editor for
the SRS in the early 90s, when the
SRS was growing rapidly. | always
had a bunch of annauncements to
make at meetings, and after the
‘ If you have suggestions,
questions, or comments about

amateur robotics topics or, if you

‘ want to come to High GEAR, you

‘ can reach me at:

; Robert Nansel
‘ Box 228
Ambridge, PA 15003

|
E-Mail:
t bnansei@nauticom.net

Bill Harrison and his daughter Isa demonstrating a no-solder servo modification.

meetings, when | really wanted to
talk more in depth with folks who'd
presented some cool ideas or gad-
gets, I'd be besieged with other peo-
ple wanting more information or to
give me their membership dues.
GEAR was supposed to give us
time to relax and just be Human
Beings instead of Human Doings, to
loosen our creativity. This time, aside
from the talk of work, there were cel-
lular telephones and laptops at
GEAR. | worried we might never get
to a relaxed state of creativity in just
two nights, and the phones and lap-
tops only increased my apprehension.

Are We Relaxed Yet?

As the sky darkens, we slip into
the right groove. Jeff Bronk begins to
talk about the ‘332 SIG of the SRS.
leff is a member of the quadrumvi-
rate that has labored for more than a
year to produce hobbyist-friendly
68332 boards. | will be reviewing
these boards in depth in this column
in coming months, but let me just
say now that I'm really excited about
the work of the '332 SIG. Their pro-
fessed goal is to make available
boards with the power and flexibility
of a 32-bit processor, but with the
simplicity and low cost of an eight-bit
processor. Marvin Green's BotBoard
Il is their inspiration.

Jeff is keen on wooing amateur
roboticists into using high-level lan-
guages such as C++ for their robots.
With their ‘332 hardware, they stand
a good chance, since efficient free-
ware compilers are readily available
for the '332. With its TPU — a sort of
super-duper programmable timer |/O
unit — the ‘332 is a robot builder's
dream chip, and if anything can
wean us gearheads from assembly
language, it's this.

| drink my beer and finish my veg-
gie sandwich, as leff and the others
talk about the possibilities of the

Preparing the cope half of the mold. The sprue hole
has been cut, and Gene is cleaning up the pour
hole on the opposite side. Note the white parting
powder on the drag. The clay pattern has already
been removed.

Bill and Isa demonstrating an experimental method of
molding a silicone rubber tire on a robot wheel.
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NOTEEOOK

The drag and cope clamped together for the pour, Gene
pours the molten aluminum from his miniature crane ladle.
On the right is the home-made crucible furnace he used to

melt the aluminum, and on the ground is the lid to the
furnace. The stubby pipe projecting from the furnace is the
tuyere, the air inlet to which is attached a hair dryer. The

furnace burns nothing but plain old charcoal, and the
whole setup is quieter and cleaner than any of the camp
fires in the campground.

Bill Harrison checking out the brains of Catalina, the robot
Isa and he built entirely at GEAR.

‘332. Then there is a spirited discus-
sion of the merits of machine vision
systems, with Ron Nucci leading the
charge for non-traditional vision. He
believes we should think of video
cameras more as fine-resolution sen-
sor arrays than vision systems. He is
also excited about work he's doing
with RAD Robot, in particular, a sort
of brain transplant board to convert a
RAD from an RC toy into a serious
experimental robot. | relax into the
lawn chair and smile. This is the stuff
| came for.

Ron and | talk into the night, long
after the others have all gone to bed.
As it turns out, we are both stay-at-
home dads, and we both aspire to
make a difference in amateur robot-
ics. Ron tells me mare about his RAD
Robot plans, about a robot navigation
approach using semething called LPS
— Local Perceptor Space. | know little
about this, but it appears to be a
faster and less memory-intensive way
of keeping track of obstaces and
landmarks than occupancy grids. In a
lull in our conversation, Ron nudges
one of the logs with his boot, sending
a flurry of firefly sparks skyward and
drawing my gaze up to the blazing

=

stars above. Ron says, “Cod
Demo Day

Saturday. Between them, Bill and
Gene have worked out a schedule of
alternating tech demonstrations
throughout the day. Bill shows a sim-
ple no-solder servo hack, then Gene
demonstrates how to ram up a sand
mold for casting aluminum, Gene had
earlier (anonymously) called park
ranger Richard Ambrose to see if
there would be any problem if Gene
were to operate his charcoal-fired cru-
cible furnace in the park.

This wasn't a question that had
ever arisen before, but it must have
given Ranger Rick nightmare visions of
choking clouds of black smoke and
rivers of molten metal running down
the Hobbit trail, so he politely refused
to allow such activity. This only means
that the casting demo will be done
covertly, disguised to look as innocent
puttering around a campfire (of which
there are many, all much smokier than
Gene's demo turns out to be).

While Gene stokes the furnace,
we head back to Bill's table where he
has assembled the two servos he and

: o e | After filling the medallion mold, Gene pours the excess aluminum into ingot
e i . - &/ | molds. "You always melt more aluminum than you need, so you gotta have
i S f i someplace safe to pour what's left over.”
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his daughter Isa have just hacked into
the beginnings of a robot. Bill has
been inspired by my Jiffy design, and
though he doesn’t have any peanut
butter jar lids, he has a whole bunch
of Gator-Aid lids. He and Isa will use
these — along with tape. oversized
pipe cleaners, a BASIC Stamp clone,
and tongue depressors — to build a
robot caterpillar,

Back at Gene's campsite, the
metal is hot enough to pour. The fur-
nace is quiet, barely audible beyond
the bushes shielding Gene's site from
the ranger's eyes. No visible smoke.
The big moment comes when Gene
removes the crucible from the fumace
and quickly makes his pour. In a few
minutes, the casting solidifies and
cools enough to shake it out the sand
mold.

The petroband sand, smokes just
a little from the heat, but even this
quickly dissipates. I'm impressed. This
is much less work than | remembered
from casting aluminum in green sand
in college. | recall we spent most of
our effort then getting the sand to just
the right moisture content, but with
the oil-based petrobond sand you just
don’t have to worry about this. The
sand is ready to go whenever you are.

The casting turns out great. It's a
commemorative medallion Gene
designed especially for GEAR, and he
awards it to Bill and Isa, the only ones
who built a complete robot during
the campout. | designed Jiffy for just
this, but decided I'd have a better
time talking to folks rather than build-
ing a robot, so no medallion for Jiffy.

To finish off the afternoon, Bill
gives a demo of a different kind of
casting process, this time with silicone
rubber, He shows how to make sim-
ple, cheap robot wheels. First, you
use a hole saw to cut disks of hobby
shop plywood or expanded PVC (sold
under the “Sintra” brand name), then
you put them in home-made molds
(also made of plywood) to mold sili-
cone tires onto the rims of the disks.
The pracess works, though some of
the tires delaminate in spots. Bill goes

right to work roughening up the rims .

of the next batch of wheels so the sil-
icone will adhere better

Is it Time to Eat?

More people have shown up for
the traditional GEAR Saturday potluck
dinner. | greet old friends from the
SRS: Frank Haymes, Dick Martin, and
Ron Provine, and meet a couple new
people. There's a buzz about
GameBoy video cameras, which are
being remaindered at Toys-R-Us for

$10.00.

Ron Provine shows me
one he's just picked up. This
coming year, there will be
many more attempts at inte-
grating video cameras with
robots, to which | say,
“Bully!"

Ron Provine also speaks
with ‘me of his interests. in
educational robots and kids.
He's worked with a lot of
grade school and middle
school kids and. is very high
on Atmel processors since
they give good performance
and don't cost much.

Dick Martin, when he
isn't making cryptic com-
ments about “fuzzy hyper-
cube phase space mapping”
(I'm not making this up),
enthuses about the prospects
of using byte-code intbrpreter
languages like Python and
{Python (Python written in
Java) for robotics. | know a lit-
tle about Python but haven't
tried it. Dick says Python pro-
grams read more like good
pseudocode than C. | figure
it's worth looking at.

A couple hours before
dinner, | retire to my camp-
site to chop onions, toma-
toes, peppers, and garlic for
a pot of vegetarian chili
Randy Carter shows up and
we chat about his latest pro-
ject, a giant scoreboard for
Robot Sumo events, while |
wrestle with my campstove.
The stove works great for
bailing water, but it appears
to have-only three settings:
"too hot,” "hotter still,” and
“call Gene quick, it's time to
melt metal.” | manage to
keep the chili from scorching
by turning the stove on for
just @ minute or so at a time
(and repeating this process
about 20 times).

More Casting!

After dinner, Gene gra-
ciously conducts another alu-
minum casting demo, prov-
ing it really is as simple as it
seemed the first time. While
the casting cools, a group of
us head down the Hobbit
trail to the beach to catch
sunset over Puget Sound. |
bring Jiffy along so | can see
how well it does on wet
beach sand (no problem).

Dick Martin (right) discusses the finer Eoints of “fuzz

hypercube phase space mapping” with Fran

Haymes (left).

I have no idea what the heck Dick was talking about, but |
swear it was about fuzzy hypercubes. Or something.

The drag has been removed, revealing a perfect casting.

W 8, ot . e o

The hot casting just after shaking it out of the mold. The protruding wires
on top and bottom show where vent holes were poked in the sand to allow
gasses to escape while the molten metal was poured. The sprue, still attached
to the left side of the medallion, provided a reservoir of liquid metal to feed
the casting, keeping it from shrinking away from the mold and
producing voids. With a little hacksawing and filing to remove the sprue
and flashing, the medallion will be done.
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Jlffy makmg tracks in wet sand on the beach at twilight.
Just two seconds after | snapped this picture, Jiffy was
nearly swamped by a wave | hadn’t seen coming. | picked
Jiffy up just in time.

We climb back up to camp in the fad-
ing light, thankful the trail is so well
marked. The second medallion turns
out as perfect as the first.

The non-campers trickle away
leaving us hardcore GEAR-heads to
speculate around the campfire one
last evening. We talk for quite a
while about Disney and animatron-
ics. I've never been to any of the
Disneys, but | enjoy listening to the
afficionados.

| talk some about what the
writer’s life is like and even a little
about the novel I'm working on. As
the night before, Ron Nucci and | stay
up way too late. | talk a bit about
nanotechnology (one of my interests)
and Ron tells me more about LPS.

Toward midnight, | spot a satel-
lite crossing the sky. Ron can't see it
at first, so he turns off his Coleman
lantern. He spots it when | tell him it's

NOTEEOOK

passing between two stars immedi-
ately above the shadow of one of the
giant Douglas firs that surround us.
The light of the satellite pulses slowly,
and | conclude it must be a spent
Russian booster tumbling end-over-
end.

The tumbling booster climbs
higher in the sky, and just as | begin
to lose track of it, a brilliant meteor
streaks from east to west. Its briefly
glowing trail covers a third of the sky,
maybe more beyond the circle of
trees, and the meteor itself goes out
in a fireball, though it's much too
high to make a sound. Ron and |
both say, “Cooll” A good omen, we
think.

Saddling Up

Sunday morning all of the tent
campers (except me) pack up and are

Jlffy on the right, Catalina on the Ieft and the medallion Gene awarded to
Bill and Isa for building Catalina in the middle. Catalina was inspired by my
Jiffy design, though Bill used Gator-Aid lids for wheels instead of peanut
butter jar lids. Catalina’s wheels are purposely mounted off-center to make

for interesting motion.

gone by 10:30. Neither Bill nor Gene
are awake yet, so | have time to write
a few thoughts and to miss Shoshana
and Yonatan. They are supposed to
rejoin me before 11 o'clock, but this
supposes that Shoshana will have
dragged herself out of bed at 7:30 in
order to catch an early ferry.

To my delight, they show up
right on time. | give them both big
hugs and kisses, and tell them about
the amazing experiences of the last
two days. About this time Bill and Isa
are up, then Gene. Gene tells me that
he hopes we all do GEAR again next
year.

He'd like to see the SRS come up
with more contests where the
emphasis is on writing software for a
common robot platform — racing
eproms in effect, rather than motors.
This is an idea I've long thought
about, so maybe we can get some-

thing going.
Wrapping Up

| hope from the photos and text
you get a feel for what attending a
GEAR is like. Next time, | ‘spose ['ll
just fly straight to Seattle and skip the
arduous road trip. Or maybe I'll orga-
nize an Eastern GEAR more accessi-
ble to all you east-coast robot
builders.

If anyone would like to set one
up, particularly if you are part of an
organized amateur robotics club,
drop me a note, and maybe | can give
a hand.

We're already planning next
year's GEAR in Seattle, and if it or
other regional GEAR events as may
arise turn out half as well as this
years, then they will be great fun
indeed. NV

Build Your Own Intelligent Robot, We Make It Easy!

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

Lynxmotion, Inc.

104 Partr Road

Pekin, IL 1403
ynxmotion.com
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Visit our website or ask for our free calalog! t

Tel. 309-382-1816
Fax: 309-382 4

a mxmotion.com
mxmotion.com

Write in 146 on Reader Service Card.
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NEW LINE OF MATV FILTERS

PAR Electronics, Inc., announces
their new line of MATV filters.
. Single channel attenuators and
& channel elimination filters are avail-
able for all VHF/UHF channels. The
filters are housed in ABS UV stable
housings suitable for indoor/outdoor
mounting.

Applications include headend
channel leveling and elimination. Not

#

Digital
Thermornaer
soTi415

suitable for adjacent channel. All fil-
ters are AC/DC passive. Pricing starts
at $24.00.

For more information, contact:

PAR ELECTRONICS, INC.
P.0. BOX 645
DEPT. NV
GLENVILLE, NC 28736
828-743-1338 FAX: 828-743-1219
EMAIL: par@parelectronics.com
WEB: http://parelectronics.com

Brighton
Electronics also intro-
duces eight high-quali-
ty drop and water
resistant touch probe
digital thermometers.
Each thermometer has
a large, easy-to-read
LCD display, is com-
patible with most stan-
dard thermocouple
and thermistor probes,
and carries a three-
year warranty.
Waterproof ther-

“NON-CONTACT” INFRARED
THERMOMETERS

Bn‘ghton Electronics, Inc., introduces
their five new state-of-the-art “non-
contact” infrared thermometers. These
new temperature devices bring accuracy,
ease-of-use, and safety to any industry.
Measurements of hot, cold, or mov-
ing objects can be taken at a safe dis-
tance. With the laser pointer, the opera-
tor is assured of precise accurate mea-
«| surements in a response time of less
| than one second.
et The SIR812 and SIR815 each have
& laser pointers, wide temperature ranges,
operation lock function, data hold func-
i tion, C/F selectable function, and a belt
| attachable carrying case.
: The SIR802 and SIR805 have all the
same functions as the SIR812 and
SIR815, but without the laser pointers.
The SIR10 is Brighton's “gun” style
infrared “non-contact” thermometer.
The SIR10 has all the same functions as
| the SIR815, yet has an easy-to-use grip
- | gun-style handle, adustable emissivity,
i | and K-type probe input compatibility.

grade thermometers,
are available. Thermometers come stan-
dard with data hold functions, min/max
and status display functions, C/F selec-
table, and auto power off.

Each thermometer comes with a
temperature probe, operation manual,
and carrying case.

Brighton Electronics also offers §
seven specialty thermometers. These [§

models include digital pocket thermome-
ters, pocket dial thermometers, freez-
er/refrigerator spirit filled and dial ther-
mometers, meat thermometers,
candy/deep fry thermometers, and fur-
nace/oven thermometers. Each ther-
mometer is of the highest quality stain-
less steel and carries a one-year warran-
ty.
For more information, contact:

BRIGHTON ELECTRONICS, INC.
9615 S.W. ALLEN BLVD., STE. 105
DEPT. NV
BEAVERTON, OR 97005
1-877-276-3761
503-644-1434 FAX: 503-643-8619

EMAIL:
chris@brighton-electronics.com

/ vice applications. Its low cost also
L g

mometers and probes, ¥
as well as Foodservice &3

B 0ot
HANDHELD DIGITAL STORAGE

OSCILLOSCOPE/COMPONENT
CURVE TRACER

Allison Technology Corporation
announces the HH972, a hand-
held digital storage oscilloscope and
in-circuit component curve tracer.
i The HH972 provides two useful test
instruments in one package the size
and weight of a digital voltmeter and
at a price more in line with that of a
® DVM than an oscilloscope or a com-
& ponent curve tracer.

Features include: oscilloscope
mode, with full auto-ranging; curve
tracer mode, displays 1/V curves for
in-circuit component testing; wide
| 5MHz bandwidth (digital sampling @
20 mS/sec); lightweight, just over 12
'l 0z.; low cost; Ipowe:r internal 9V bat-

tery or AC wall adapter; hiﬁh contrast
back-lit LCD 150 x 100 dot display
y with wide angle visibility; 280V true
'l RMS AC, +400V DC maximum input
voltage; display of amplitude, time,
and resistor value; easy-to-use key-
pad control, hold key to freeze the
display; test leads included; and

makes it suitable for educational and ;ft
hobby use. :
The HH972 digital storage oscil
loscope is available now for just
$259.00. The optional ST972 stand
with rechargeable battery is $69.00.
For more information, contact:

optional stand with rechargeable bat- ALLISON TECHNOLOGY CORP. ?. '
tery. 2006 FINNEY VALLEY ¢
The HH972 is well-suited for a DEPT. NV
3 wide variety of applications. Its small ROSENBERG, TX 77471

size and powerful digital storage oscil-
loscope capabilities make it a natural
choice for both bench and field ser-

1-800-980-9806

281-239-8500 FAX: 281-239-8006
EMAIL: atc@atcweb.com

WEB: http://www.atcweb.com
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Nuts & Volts Magazine
Y New Product News
‘ 430 Princeland Court,
Corona, CA 92879
or E-Mail to
newproducts @nutsvolts.com

convenient 2.75 K
by 4 inch size and
four  mounting §
holes allows for
easy panel mount
ing or DIN rai
mounting.

breakout boards
of this style, each
TB-22 comes
complete with an
18-inch  ribbon
cable to immediately connect it to
an industry standard 1/0 board, §
making the TB-22 assembly an
exceptional value in a breakout
board.

The TB-22 breakout board and
included cable are available for
$49.00 in single quantities.

For more information, contact: |y

TB-22 BREAKOUT BOARD

Industrologic, Inc., announces
their TB-22 50-pin header screw
terminal breakout board and cable
assembly.

The TB-22 is based on the
Opto-22 compatible (industry stan-
dard) 50-pin header connector pre-
sent on industrial digital /O boards,

and can be used to quickly and eas- INDUSTROLOGIC, INC.
| ily connect to the logic level signals 3201 HIGHGATE LN.
present on these boards. DEPT. NV
The TB-22 board owes its com- ST. CHARLES, MO 63301
Ml pact size to having been designed 314-707-8818
e :sjpecifically for the industry standard ~ EMAIL: info@industrologic.com
igital 1/0 connections, plus its ~ WEB: www.industrologic.com
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www. web-tronics.com

High Performance Auto Ran DMM
New ta our DMM line-up and possibly (probabl r] the best DMM value anywhere! Includes: Analog Bar
Groph! Aute-Ronging! Data Hold! Temperature Probe! Frequency Test! Continuity Test! AND MORE!

D NOW IN STOCK!_

Data Hold: Freezes reading for easy checking
Auta Ranging: For easy, precise range settings
Range Hold Control: allows for manual
selection of your test range

3.3/4 Digit LED Display: Reads up to 3260
Easy to read display.

Function Dial: Easy to use to select
measurement type or turn unit off

Measures:

DC Volts: up to 1000V
AC Volts: up 1o 750V
AMPS: up to 20 Amps (AC & DC)

Resistance: up to 30M chm

Continuity Check: with audible signal (signal sounds if
resistance & less than 20 ohms. Display reads actual resistance).
P ,Iu'_;‘;rhw ki it il :m":o:? (1KHz to 300KHz) displays both digital and bar
packies for dferact ncticed, Transistor hfe Test: Display shows approximate hfe value
2:::‘. cnnumhm:mfm P pased on e condiion i b el i
check APEGH: T

Liow Bty tndiation Atk o0 whiss s Temperature Test: Measures from 0° to 1832° F (probe 3 "

5 supplied!) =
:xm:r:nl.ong 44" Tost Loads: Helps gat to hard  D10de Tests Tests If dlodes are shorted or open
ta reach places Specifications
Screw-On Alligator Clips: Convert one or both Accuracy )
probe tips o allgator clps. Vdc: 41.0% reading +5 ditis
Fuse-Protected Circuitry M £1.5% ronding 48 diges #CSI19903
Built-In Stand: Makes one hand operation easier. Ad< £1.2% reading +5 digits
Shock Absorbing Rubber Carrying Case: with A3¢ £1.5% reading +5 dights  jupye Impedance: |0Mohm (Vdc/Vac): over
convenient probe storage clips and hanging @b Resistance 5' 5% reading +5 digts  10pMohm on 300 mVde range

fm?"“'[r 3.0% F5 dHts  Requires two AAA batteries sold separately,

Helps protect the DMM from damags f sccidentally
dropped.

Temperature: ~l 0% reading +6 digits

Auto-Temp
Solder Station
with Ceramic

Element
With Ceramic Heating

Element for More Accu / =
Temp Adjustment ’IQ

,.lo Na g

+ 3 Conductor Grounded ine
Pover Cord R-976 . Eosy h Eng
" %E’ASD Cilarore: Extra Tip Options » ||-|c|u es I w y
c Fas Fenig Femin vaable SeeWeb; " “That Re@ ' Y pdded 4 Constan
CFor More Info See www.web-tronics.com ) « New It Since

CCD B&W Board Cameras

« ASIC CCD Area Image Sensor
+ Extremely Low Power Consumption

Detailed Spec?
on the Web
+ 0.5 Lux Min Illumination

+ 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 *39.% any qty.

VM1035A 42mmx42mmx25mm, Standard lens, | 2V with back light compensation *49.% any qty.

VMCB21 44mmx38.5mmx28mm, with 6 infra-red LEDs, 12V *49.% any qty.

VM1036A 32mmx32mmx25mm, Standard lens, | 2V, reverse mirror image feature s49.man)v qty.

Bullet CCD Cameras

B&W and Color
+ Smart Rugged Metal Housing
« Extrememly Low Power Consumption

Detailed Specs on the Web’
- 12 Voit

* €CCD Area Image Sensor for Long Camera L
+ Built-In Electronic Auto Iris for Auto Light commﬂﬂ'm

ming, No

: 0.1 Min Lux fllumln:‘:i‘o:’fﬂ&lv { 1 Lux Min Lux Hlumination (color |
VMBLT1020 B&W, 2lmm(D)x55mm(L) ‘49." any qty.

VMBLT1020W B&W Weatherproof, 21 mm(D)x58.5mm(L) *79.%any qty.
VMBLTJC19BW COLOR!Weatherproof, | Tmm(D)x88mm(L) 139" any q

COLOR CCD Mini Board Cameras

Low Power Consumption

1 Lux llumination

Built-In Electronic Auto Iris for Auto
Light Compensation

Internal Synchronization

12Volts

400 TV Lines

VM301 0PA 33mmx33mmx|8mm, Pinhole lens ‘99.% any qry.
VM3011-A 45 nx24mm, Standard lens, single board *89.% any qty.

VM3010-A 33mmx33mmx32mm, Standard lens *99.% any qey.

'new]-i 3-1/2 Digit JUMBO Digital Panel

—~=" Meters Check these LOW PRICES!
* 2lmm Figure Height =
* 5Volt Common Ground or 9V Independent Power Supply Versions
Available
* Volitage Divider Resistors included and max. Measured Range
Selectable by Soldering a Selection Joint
* Easy Bezel Snap-In Design (84mm x 41mm rectangular hole typical)
* 0" Reading for “0" Voltage Input
« High Quality SMD Production Method
* Dual Slope Integration A-D Converter System +0.5% Accuracy

PM-1028A LCD 9V Independent Power SupplyVersion 1/512.95 10/$10.89 100/57 99 250/$6.25
PM-1028B LCD 5V Common Ground Power SupplyVersion 1/§13.95 10/511.84 100/58.89 250/57.15

PM-1029A LED 9V Independent Power Supply Version 1/$14.95 10/512.50 100/$9.95 250/57.89
PM-1029B LED 5V Common Ground Power SupplyVersion 1/515.95 10/513.40 100/510.79 250/58.65

Our Most Sophisticated DMM We Soid Over 700 Last Year!
with RS-232 Interface & Software, 3-3/4 Digit, 4000 Count i
Auto-Ranging with Analog Bargraph

- K Type Temperature Prabe Included
- Pulse Signal for Logic & Audible Test
* Continuity/Diode Test

* Logic Test

+ Auto Power OFF"Keep ON" Mode

* True RMS Mode

+ 10MHz Frequency Counter

+ Time Mode with Alarm. Clock.
and Stop Watch

www.web-tronics.com

In Business

www.web-tronics.com

Removable Hard Drive Rack  We Sold Over

1GHz RF

Field For IDE/Ultra DMA Hard Drives  14.000in 1998!
e < This product can be used with any 3-112 IDE hard
Strength drive up to 1" high. It includes an electronic keyloc)
Analyzer for safe removal and insertion. Made of ABS 707
fireproof plastic. Use this product to protect sensi
b oy hard drive data, take your hard drive between work
(P rict iy - and home or even set up different users with their

- Narrow Band FM (NFH), own hard drives that they physically insert every time

:den ih;d FMS('\:FE]M they use a PC. Other models available from C.5.1.
] inelude RH10 series and RH20 series, which are oc lDE

55B) Modulated Signal =
;qif ;d.m e interchangeable within the same interface design (IDE or SCSI).
= PLL Tuning System for Other Modeis are Available. Se@ www web-fronics.com under “hard drive and
Pracise Fraquency accessories” for more defails and pictures.

Measurement and Tuning
+ LED Backlight LCD
(192x192 dots)

Removable Hard Drive Rack with
Auto Door And Cooling Fan
Auto door on the outer frame
ABS material of outer frame, High
efficiency cocling fan
+  Worldwide patent pulling function
handle
+ CE Approved
+ Coating iron bottom cover
«  For IDE interface
For 1" high 3.5" HDD
Mot compatible with our RHI0 & RH20
series. Compatible with our RHI7-IDE

ot Details at www. web-tronics.com

* Bukcn Froquency
Cou

et s 3201

= All Functions are Menu Selected
* RS232C 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 3Zmm

Available in Standard Lens or Pinhole Lens

All Include Pre-Wired Cable Ramu for Video & Power

12V Regulated .Powr juired (120mA typical
power consump;

. 0 'I' LUXx Rlung fW f 1 LUX (color

. image Se for Long Camera Life

. Blek Lig m Gampmuﬂon Circuit

* Built-in Electronic Auto Iris Lens

VMCW-H11A 32mmx32Zmmx30m rn. Color CCD with standard lens, pre-
wired cabling, 12V DC Power *139.%1 *129.5 or more

VMCW-H12A 32mmx32mmx | 9mm, Color CCD with pinhole lens, pre-wired
cabling 12V DC Power Input *139.%/°129.%5 or more

VCC-3232 32mmx32mm, CMOS Color with standard lens, See our website
for details *79.“ any gty.

VMPS-718A 25mmx25mmx30mm, B/W CCD with standard lens,
cabling, 12V DC Power Input °59. / 45,5 or more

VMPS-250A ISmmxlsmmxlSmm B/W CCD with pinhole lens, pre-wired

1971

pre-wired

cabling, 12V DC Power Input *59.% / 49.5 or more
i —
% Hot Air SMD . O's Off
"f",vﬁ Rework Station new!3 o ot

— .~ * 30MHz! ONLY $299!
Take Advantage of this low &
price!

WOW! ONLY 5489
Similar Systems Cost 108s More!
£

devices (see our website for selection deails). Hot Air tem-
perature variable from 100°C to 400°C (212°F to 754°F)
power consumption: 275w max. Auto cooling feature cools
system after shut off to extend service life of heating ele-
ments and handle. One year limited warranty from C.S1.
Comes with QFP Nozzle (0.68" x 0.68")

#SR-979 *Dual Channel
* Dual Trace
*Vert Trigger
* | Year C.5.1.
For technicians, service/repair depots and assembly rework. W‘Jrrunty!
We alsa stock a selection of nozzles for QFF, SOP & PLCC

#0SC-1030
Manufactured for CSI by a leading
0.E.M.manufacturer. See our website
for detailed specifications!

,M‘i 2.4 GHz A/V Sender/
~=" Receiver System

Wirelm FM transmission of video (color or B/W) and
sound (stereo or mona) up to 150 meters (line of

il;ht)
Design optimizes performance
Use with remote cameras or any input (utal!lhe TV,
cable etc,) where wireless transmission is desired.
View onaTV set.
+ Perfarmance through walls varies depending on
construction methods etc
+ Each set includes a plug-m power supply for the
transmitter & receiver.

M

CSIHTR2400 Includes One_Transmitter & One
Rce;;ﬂ#';;!:o%wr Supplies FT39:00_5109.00
. ExtraTransmitter/Each Receiver
::nfnm‘?;:,.l_jb dizplays chaninel (1:4) on recelver &l Monitor up to 4 Transmitters $89.00
See more detailed specifications ot www.web-tronics.com in the CCD camera setcion,

3000 Series Digital R/O Bench Power Supplies

# Low Cost Single Output ¢ 3 Amps

High stability digital read-out bench power supplies featuring constant voltage
and current outputs. Short-circuit protection and current limiting protection is
provided. Highly accurate LED accuracy and stable line regulation make the 3000
series the perfect choice for lab and educational use.

Line Regulation: 2x10 * +1ma

LED Accuracy: Voltage: *1% +2 digits
Current: 1.5% +2 digits

Wave Line Noise: £1mVrms

Dimensions: 291mm x 158mm x 136mm

+ Dual Display

+ 10 Location Memory

= Min, Max, Avg and Relative
Mode

* Decibel Measurement

+ Cap and Ind. Measurement

* Temperature Mode (C/F)

* Fused 20A Input with Warning
Beeper

= Back Light

+ Data Hold/Run Mode

« Safety Design UL1244 & VDE-041 |

* Protective Holster

* Silicon Test Leads

CIRCUIT SPECIALISTS, INC. 220 s. Country Club Dr., Mesa, AZ 85210

PROTEK 506

More Details
on our
Web Site

¥ 0813003: 0-30v/0-3amp

} Digital R/O Bench PS,

| 1x10°*+5mv Load Regulation
$99.00 5/$89.00

800-528-1417/480-464-2485/FAX: 480-464-5824




ELIMINATES DEFECTS
ON $CSI AND IDE DRIVES

PARALLEL PORT PRINTS
TEST RESULTS

INSTANTLY CLONES ANY
SCSI OR IDE DRIVE

CLONE, TEST OR REPAIR
ANY HARD DRIVE

“THE MOST COMPLETE HARD DRIVE WORKSTATION WE'VE SEEN!” BOB ROSENBLOOM, DIGITAL VIDEO, INC.

areas ol the disk. Capacity is reduced

DRIVE SERVICE STATION

Copy entire hard drives with ease.

BUY MANUFACTURER DIRECT: $995

408 330-5525

you the zlbiiii_\' to copy, reformat,

by an insignificant amount, and the

Drive duplicators are essential tools drive works flawlessly once again. Get
: ators are essentia s

. . ' 2 tec logy used by major repair
i(]l‘ dk‘illt‘l‘s dl'l(l S\"SlL‘|11 llU.lElI('I‘S. l)ﬁ]“ t II.”‘ [LLI.“-I() ()g‘\ usec ]h\ X ‘il‘ ¥ L| A

. . . - . shops and data recovery centers. The
:-;Inrmi hours 1n.\'le1|[lng and |m‘mallmg repair, translate, and test any hard .

drives. Do it instantly with the Pro. drive. Use the Pro to put any hard Pro repairs all disk defects caused by
Set up any SCSI or IDE drive with drive through its paces. A full normal wear. Drives with mechanical

liill'l'li!.g(‘ may not I)C l'L‘p«‘.liI'ill)l(.'.

‘\'(_)U[A (]l'igiI1€]l r‘-()l‘t\\';li‘c. COI'IHCL‘I l‘l;l[li(
drives to the Pro and presss start.

\P(I)U..” [.'0])_" L‘ntil't‘ lt]'i\'(?ﬁ lilST.CI' ill'ld

more E'I.(_'{'lll‘illL‘l" Iil{lﬂ IH iJl)SSi[JlL‘ on any

PC. With our combination IDE and
SCSI model, you can even copy data
between diffferent interfaces. All

models include both 2.5" and 3.5"
interface adapters. The Pro also
supports SCA and Wide SCSI drives.
Choose the Pro, and you'll also have
an entire factory drive test and repair

system for under $1000. The Pro gives

factory final test and performance
analysis is performed. Complete test
x"l.n(l |(?I)€1i1‘ l'f.f'p()lhlﬁ are sent to iln.\-'
standard printer.

rl‘}"IL‘ I')]‘U \\‘i“ {ll.‘]() I-Cilsk\ig'ﬂ i.ln(]
eliminate drive defects. Here's how
it works: First, a precise media
analysis system scans the disk for
errors. Defects are nmppcd out,
and effectively “erased.” The error
I.L)I'I'L‘k‘ling system then “trains” the
(![‘i\'L‘ to }JL‘l‘lniinL‘nll_\' il\‘(‘i(l [IL‘!VL'L‘li\'l‘

areas. Data is stored only on the safe

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

Call today for high volume multi-drive copiers and CD Duplicators

SUI(I Jil\\l inlun({m! ﬂ“' hil(‘l{ltp purposes l)i'l]_\'. (tl)l\‘\'l'igl'ﬂ |il\\':- must IN‘ I!l)SL‘I'\'C( .
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STAMP PLOT

BASIC Stamp software provides ,‘
real-time data logging and graphing

Stamp Plot Pro is a laboratory and educational tool for your BASIC Stamp
that lets you plot analog and digital data on your PC simply by inserting a
DEBUG command in your PBASIC code. Sensor output may be logged in a
file for viewing in a spreadsheet, gauges can be created,
and multiple analog and digital channels can easily be

graphed.

E_imxmmmmmlm To use Stamp Plot Pro, connect your BASIC Stamp to your
B S “' favorite sensor and DEBUG the results to the BASIC Stamp Win-
!"T“TuTr‘_»] dows editor. Open Stamp Plot Pro, and the data is graphed and
1o logged to a file. Stamp Plot Pro easily graphs multiple analog
S | e O e o il and digital channels, verifies dat: grity, saves plots to a file,
logs comma-delimited data, and supports the creation of visual

charts and gauges using text-based macros.

The Stamp Plot Pro CD includes a single user license, BASIC
Stamp Activity Board examples, help files in Adobe’s PDF
format, and a complete BASIC Stamp 11 tutorial.

PARALL

Order online or call Parallax

%000
0.00 Sec 24000 Soc

| o PR \MaerohD._pae_mescrs it cormert

480,00 Sec 560,00 Sec 1200.00 See

72000 Sec

VOB [ FFE [GOAAS VO 0 e

Order Stamp Plot Pro (#27909) or download a [ree demo of Stamp i )
Plot Pro (w/ 30-day trial period) from www.parallaxinc.com Toll-free 888.512.1024 (Mon-Fri 7 a.m. to 5 p.m. PST)

BASIC Stamp and the Parallax logo are registered trademarks of Parallax, Ine.
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