WF TER CONTROL - CIRCUTTS

S

March 2001
Vol. 22 No 2

ROBOTICS - MIEAUBOITADL Ea

%UJLJ Your Quyn
Voice Recogniiion £
Mini MID] Monitor

Cyber-Street Survival:
Email * W‘g’u.ﬂ A fr%a

JDHJW \.;L..: J‘ nes ul’ "fu ge

t’here 5 a new
tmun

. $4.50 « '56 50

i

I’ : www;rjufst/fs.com




PROFESSIONAL DISK DUPLICATION

CLONE, TEST OR REPAIR ANY
HARD DRIVE S

¥ e

$995!

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

* PRINTS TEST REPORTS ON YOUR PRINTER

* DATA RECOVERY MODE BUILT-IN

Copy entire hard drives with this pro service station. Set up any 5CSI or IDE
drive with your original software. Attach a blank drive and press start.  Make
copies quickly and easily.

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

25GB MP3 PLAYER $395!

after mail-in rebate

* PLAYS OVER 10,000 SONGS FROM HARD DISK!

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

* POWER AMPLIFIER DRIVES SPEAKERS DIRECTLY

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

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

The hard drive organizes your music in folders. 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 AV certified 25 GB hard drive won't wear out, even
under continuous use. Call now and try your MP3 player tomorrow!

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

408 330-5524

" g

COPY ANY CD NOW

NO PC REQUIRED from

* MULTI-FORMAT DUPLICATION - FAST AND EASY!

* DUAL 8X DRIVES MAKE TWO COPIES AT ONCE

* INTERNAL 25GB HARD DRIVE STORES IMAGES

* PRO AUDIO MODEL HAS SPDIFF 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 simultancously, 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 hardwar
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 ool
for dealers and system builders. Why spend hours installing and formarting
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 vour original software. Attach blank target drives,
and press “start”. It’s that easy! You can duplicate four drives in less time than it
takes to copy one on a fast PC! Your duplicate drives will be identical, bit-for-bit
perfect copies, with all the files, partitions, and information on the original drive.
Building systems is tough enough. Why spend hours installing software? Save
time. Save money. Call today and let us Fed-X vour duplicator for a risk-free
evaluation!

8 Over 80% of the Fortune 300 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 CS(
I s ¥, pyTig I 5
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Serving
Silicon Valley
since 1964!

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

USB Video Camera!

# 'NetView' PC camera whigh-speed USB interface
# Upto30fpsforreal-time video Z
# 350,000 pixel, 1/3 inch color CMOS
# Autowhite balance & color correction
# Retailboxed, withCD

# New, 90-day warranty

SC#80554

-(Network Print Servers

# Milan Fastporl Model 3100

4 10BaseT, 10BaseT2 & AUI

# Serial and parallel ports

4 Includes power supply and IEC cord

HSC# 18387

# Milan ‘Fastport’ Model 3100CX

4 10BaseT Ethernet network print server
# Serial and parallel ports

# Includes power supply and IEC cord

$45.00

HSC# 18386

"56K PCMCIA MODEM!

# 3Com/US Robitics Model MDM-X.J 1560J

# 56K, V.90 PCMCIA type

# Built-in XJACK fordirect phone line conn

# New, in jewel case wicable

# 90-daywarranty

# Drivers available at I
hitp:lwww.mhz . comisupport!
drivers cfm?model=XJ1560

HSC# 80559

=

Browser Mouse!

# Wheel-type browsing mouse

# 3-buttonPS/2 interface

# Fuly programmable

# Wheelalsofunctions as abution
# New, 90-day warranty

HSC#80555

Tiny Color Camera!

# Camera-On-A-Board, measures 1.87"x 1.3"x 1" thick

# Glass micro-lens element, not pinhole

# Std NTSC composite video output

# 350lines heriz. res., 7 lux sens

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

# New, in OEM pkg {no box), 90-day warranty

HSC#18209

486DX4 Motherboard!

# For 486SX/DX/DX2 and DX4 CPUs
# 128KBram onboard, expandable to512KB
# Three PClbus slots, supponsamasier.'s\ave
# Four|SAslots, std AT power conn
# DIN kybd conn, 4-72-pin SIMM skis
# On-board IDE controller & conn

# Manual, driver diskette incl

HSCi#18529

HSC# 18388

i

SCS/ Drive Cases

WJust in...two new styles of SCSI 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 [D switch, fan-
cooled switching power supply. Attractive beige color,
curved front panels. Rear panel is punched for SCS/-1
(ICN-50) daisy-chain connectors, internal SCSicable not

included. Brand new in box. 90-day warranty

4 Two-bay case
4 RCA Jacks/ Sound Cable incl
4 Measures 6.3" x 7.0" x 11.25"

4 80-wall power supply
Hsc# 18267 $39.95

# Four-bay case (similar styling to
two-bay case above), no sound cable
# Measures 10.3"x 7.125°x 14.3°
# 200-watt power supply

Hsc#18268  $49.95

...and two more cases!
4 3.5 compact SCSI cabinet
4 Ideal for 1" high SCSI drives
# Buill-infan-cooled power supply
4 Two 50-pin Cenfronics daisy-
chainconnectors & SCSIswitch
on rear panel
# New, with IEC power cord, 80 day warranty

HSC# 80545 $9.95

= ¥ CD-ROM drive tower case, made

for Compag Computer Systems
# Can handle 7 5/25" SCSI-/Il CD-
ROM drives
4 Includes 200W power supply
slides for drives

= # Removable frant and side panels
+ Solid, heavy gauge consiruction

# Seven-position daisy-chain ribbon cable included

L} New, 90-day warranty
HSC# 80544 $89.00

Disk Drive Deals!

# Seagate ST31722A1 7 GB hard drive

# Greatfor back-up, add-on or small
dedicated systems
# |DE 40-pin connector
# Used, tested good
4 Standard 1"high3 5" form-factor /’

# 90-day HSC warranty
HSC# 18502 $32.50

Seagate ST32171N "Barracuda Ultra-SCS|"
5" 2.16 GB hard disk drive

7200 RPM, 9.4 mS access time

Packaged for Motorola product

Brand new, with slide brackels

OEM (Motorola) box, 90-day warranty

L 2 R 2% 2% 2
w

# Seagate ST15150N 4.3 GB "Barracuda”
% 7,200 RPM, 8.0/9.0 ms avg. seek lime
# 21 Hds, 11 Disks, 3,711 Cyl
# Standard 50-pin SCSI

# Half-height size (1.5" tall}

# Refurbs, 90-day warranty

HSC# 18412 $59.95

$39.95

i Tablet PC!

# 488DX4-100 MHz CPUw/monochrome LCD display
# S40KB + 7 168KB extended ram

# 341MB hard drive (boolable)

# SerialParalleVKeyboard (PS/2) ports, stylus included
# Includesbattery charger, carrying case andcharger

$99.00!

[ 74 Min/650MB CDRs!

# Ultrahigh quality writeable CDs by Ricoh
# 74minute, 650MB storage. X writeclass
# 10-piece retail pack

# Media in paper sleeves
# New. 80-day warranty

$3.95/10 pk:

HSC#80552

HSC#18476

Headset for Gamers/

Unique stereo headset has built-in mouse control!
Keep your hands on the Irigger buttons!
"UR Gear" 3-dimensional “joystick” control
Integrated sterec headphones. built-in microphone
Even includes voice-recognition software!
DOS, Win 3.1, Win 95 compatible, DirectX compliant
Easy toinstall 8 use, full step-by-step manual
3-D position sense & movement detection
4-button hand control as well as voice command!
Infrared pickup installs on monitor, parallel interface
# HSC 90-day warranty

w

L S R R R

( Soft-Touch Keyboard!

# 'Windows 98' keyboard
# Large ‘Enter, 'Spacebar and'Backspace' keys
# Four extracolor-coded keys for
- Soft Power On - 'Sleep” mode - Wake Up - Function -
* New, 90-day warranty

[ Rack-mount Chassis!

Rugged construction for heavy duty server use
Supports all standard ATX motherboards
Industry standard 4U height

250V standard/350W surge high output supply
Filtered cooling system, locking front panel

Can mount up fo ten drives

# Foldingfront handles, mounting ears & accessories
# Brand new, boxed with S0-day warranty

# Available in black or cream lextured finish

L R R 2

([ Removable HD Rack!

# Takesallstandard 3 5"1DE drives, very highquality
# Alsotakes UDMA/100./66 and /33 devices

# Mountsin5 25inch bay, twin coolingfans

4 Includes dustcover andkeylock (2keysincl )

# New, retailboxed, 80-daywarranty

HSC# 80540
HSC# 80541

Black

$195.00
$195.00

Cream

Catb5 Cable

# 350+ Enhanced CAT5e 100MHz Horiz. cable
# Fourpair, #24 AWG solid

® UL/ICSATIAEIASE1A

# Esceeds proposed 1 GHz standards
# Available in White, Blue and Grey

HSC#5E8XX1001 $59.95/1000'

(Do-it-Yourself Server Chassis!}
Standard 19" rack enclosure for 20-slot backplane
6.75°H x 24.25°D. heavy duty panels

Brackets for 3.5 & 5.25° drives, power supply

Front mounted 5-pin DIN with cable for keyboard
Cabinet can be modified to accept AT-style
motherboard (power extender cables included
some drilling required, no returns when drilled')
Hardware pack and |[EC socket kit included

Brand new, high-quality construction

Includes 150W AT power supply!

Inquire about higher wattage or ATX power supplies

> e

*> e e

HSC#18396

Now - Lower Price!

[ 21st Century Keyboards!

Are you still typing on a keyboard that was developed
in the 70's? Try one of these modern computer key-
boards and you will never go back fo the old days!

# Samsung SEM-MAZ2 124-Key Internet Keyboard

# USB connector, ergo wrist-rest included

# 20 specialized keys let you navigate the web. start
programs, control your CD. much much more!!

# New, 90-day warlar\ty

HSC#18630

# Samsung Zoom 109-Key Ergo Keyboard

# PS/2 (Mini-DIN) connector

® Wristpad helps prevent wrist injuries, increases
typing speed with special ergonomic design

# New, 90-day warranty

Halted

speciaities co.

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

3500 Ryder St., Santa Clara, CA 95051
4837 Amber Ln., Sacramento, CA 95841
5681 Redwoeod Dr., Rohnert Park, CA 94928

Electronic

(1-800-442-5833)
hitpwww.halted.com
(408) 732-1573
(916) 338-2545
(707) 585-7344

D
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FAX your arders to:

(408) 732-6428 =
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Wafch HSC s Webs;te’

# Changes are coming lo our websile . stay tuned!
# Simply point your browser o Hitp:Avww. halted.com
# We plan secure shopping, with shopping basket!
# Or, you can emall your orders to hscrmail @halted.com

+

*

Weekly Web Speclals’

# Simply go to www halted com and click the top button!

# Also, you can download our catalog as Adabe PDF files

A new section has been added o our web page!

ltems from our ads, as well as non-advertised items
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accordion file for papers.
For computers up to 15" X 10.6" X 2.8"
ARTBE-LR ciincrannc i

=] @60 ||k

LAPTOP COMPUTER CARRYING CASE

Targus Notepac Plus padded case with non skid rubber feet & nylon zippers.
Features padded computer compartment, expanding file pocket, 2 CD
pockets,Disk pocket holds four 3.5" floppies, pocket for 2 PC cards,
Workstation section has pockets for cell phone, disks, pens, 3 section

WT:3.1

TARGUS LAPTOP CARRY CASE .....cccoussivsiseresesiznssen

60W/100/150W UL Listed
12411-PS ............ SVDC/12A
12412-PS . .12VDC/5A ....
12414-PS . 4VDC/2.5A
12417-PS . 12VDC/8.5A

12418-PS . « 24VDC/4.5A ..

INDUSTRIAL POWER SUPPLIES

Input: 110-240 VAC 50/60Hz

Specifications/Features: Enclosed switching sup-
plies. .5% line, 1% load reg. 1% P/P noise/Ripple.
Overload &overvoltage protected. Screw terminals.

Marlin P. Jones & Assoc. Inc.
P.O. Box 12685 Lake Park, Fl. 33403

SONY N
COLOR g
CAMERA

SonyCCB-GL51/3" Calor & 9%
board camera. 2 board as-

sembly with sensor/lens board that connector
mounts atright angle to main board. Lens: 6.5mm.
Resolution: H-320 V-350 lines. Min sensitivity:
5lux. Scanning: 525 lines; 2:1 interlace @ 30 frames/
sec, 1V P/P NTSC composite video out. 9VDC @

ORDER TOLL FREE 1-800-652-6733

DC MOTOR
SPEED
CONTROL KIT
Designed using the 556 dual
timer 1C. One timer is used as an Astable
multivibrator to develop Clock pulses. The other is
used as a Pulse Width Modulator to control the
time power isapplied to the motor. Powerdarlington
provides output drive up to 5A @ 100V DC max.
Single 8-15V DC supply or separate supply for
motor requiring greater than 15V.
L:3-7/8" W:2-1/4° H:2-1/2"  WT:.3
6067-KT ....... DC Speed Control ....... $12.26

-

12V THERMOELECTRIC
COOLING MODULES

=

127 Couple Peltier Modules Optimized
for 12VDC.

16V max, Draws 6A@ 12VDC
L:1-11/16" W:1-9/16" T: 127" WT: .06
12326-PM ......... TOW Module ......... $17.95

16V max, Draws 4.8A@ 12VDC
L:1-11/16" W:1-9/16" T:.18" WT:.06
8080-PM ... . 50W Module $14.95

16V max, Draws 3A@ 12VDC
L:1-3/16" W:1-3/16" T:.13" WT:.03
12323-PM ......... 38W Module ......... $11.95

TOW (~170 BTU) heat pumping possible. 8A max,

50W (~125BTU) heat pumping possible. 5.5A max,

200W
12422.PS ......... 12VDC/12.5A .......... $44.95
12424-PS .. - 24VDC/6.5A .... . 544,95
12425-PS .......... 48VDC/3.3A .$44.95
12611-PS .oocces. 12VDCHTA e $59.95
12613-PS .. . 24VDC/8.5A . $59.95
DATA
SWITCHES§

\.“_l_ =
Two set types available:
Computer sharing Set connects 2 printers to a com-
puter. Includes: Heavy duty, metal cased A/B switch
with DB-25 F connectors; One Bft. DB-25M to DB-
25M cable & twobit. DB-25M to Centronics Cables.
Printer sharing Setconnects 2 computerstoa printer.
Includes: Heavy duty, metal cased A/B switch with
DB-25 F connectors; Two 6ft. DB-25M to DB-25M
cables & One 6ft. DB-25M to Centronics Cable.
WT: 2.9
12692-SW ....... Two Printer Set ....... $5.95
12694-SW ..

175ma power.
Sensor: L: 2" W: 13/16" D:1-1/4
Main: L:3-3/8" W: 2-3/16" D: 5/16

WT: 1
12742-5T .......... Sony Camera . .. 549.95
2.4VDC MINI
MOTOR

Mabuchi FF-N20PN DC motor
rated 1.5-3.0VDC, 2.4V nominal. 15800
RPM, 96mA (no load) @ 2.4V, 1mm dia. X 4mm
shaft. Ideal hobby or toy motor.
L:5/8" Dia: 1/2"

12798-MD ...... 2.4VDC Mabuchi..........

WT: .009
$1.49

24VDC PANCAKE
MOTOR

24VDC pancake motor g
with tach. output. Front & =
rear ball bearings. Draws
120mA no load, 5A stall cur-
rent @ 24V, 4325 RPM, 2225RPM
@12VDC. 1/4" X 1-1/8" steel shaft with a pinned
belt drive sprocket. 7" wire leads.

STEP MOTOR DRIVER KIT

Drive 5,8 or 8 lead Unipolar
step motors rated 6-°
30VDC @ 1.25A or less.
Onboard 5VDC regulator
provides stable power to
the 555 ciock IC & the UCNS804B driver IC. Fea-
tures: Full, 1/2 & single step modes; Standard &
Wave (higher holding torque) drive; Forward/re-

i3

verse switch.On board pot controls speed. 4 LEDs —

show winding that is energized. Ideal for those

learning about step motors.K109
L:2-5/8" W:1-7/8" H: 1" WT: .1
8409-KT .... Step Motor Driver Kit..... $16.73

38W (~90 BTU) heat pumping possible. 3.9A max,

DIGITAL PANEL METERS

3-1/2 digit, 200.0mV DC basic input, .8" character
height, DPMs with black plastic face. adj. decimal
point, auto polarity, >10Mohm input imp. 2 read-
ings/sec., 0.5% accuracy. Snap-in panel mount-
ing. VDG powered, Power must be isolated from
input. NOTE: THESE METERS CANNOT MONI-
TOR THEIR OWN POWER. Built in scaling resis-
tors for 20V & 200V ranges

W:3-3/8" H:1-5/8" D:1"0Q/A WT:.13

12306-ME ........ 5V LCD Meter
12308-ME ........ 5V LED Meter

Rated 1.3VDC, 75mA running, max. WT: .007
A: 12342-MD: 10000 RPM. 4mm dia X 16.2mm
Long, 1" leads, Metal bracket with mounting tabs
12342-MD ..... 4mm Pager Motor ....... $2.95
B: 12343-MD: 7500 RPM, 6mm dia. X 20.6mm
long, 1" leads, Metal bracket with mounting tabs
12343-MD ..... 6mm Pager Motor ....... $1.95
C: 12344-MD: 8000 RPM, 6mm dia, X 14.4mm
long. PC solder tabs

12344-MD .. .$51.95

D:4" T:3" WT: 1.5
12771-MD ....... Pancake Motor .......... $9.95
12 VvDC TOOL

MOTOR

ToolgradeJohnson 12VDCmo-
tor with Bronze sleeve bearings.
10000+RPM ,2A, no load, @12V. 1/8" dia. X 5/16"
steel shaft. .187" Quick connect terminals
L:2-1/2" Dia: 1-7/16" WT: .48
12802-MD ....... 12V Tool Motor ........... $3.95

PIR MOTION DETECTOR
MODULE

PIR module with only 3 i
connections. Dual elerr . .

tector element designed for human body detec-
tion. 5-10VDC input power. Active high output with
a pulse width of approx. .5 Sec. (remains active as
long as there is motion). Detects motion up to 10ft.
Addasmallrelay tointerface to higher power loads.

3-1/2 digit Meter with 200mV input, .5" char. Ht.,
Adj. decimal paint, auto polarity indicator, >100M
ohm input impedance, 2 samples/sec. .;5% +-1
digit accuracy. Requires isolated 9VDC power.

W:2-5/8" H:1-3/4" D:3/8" WT: .1
6929-ME .......... LCD Meter .........oenisnan $7.95
(25+ @56.40 100+ @ $5.95)

12 VDC MOTOR

Johnson 12VDC motor with
Bronze sleeve bearings.
Used in hand vacs etc. i
10000+RPM, 1A, no load, @12V. 1/8"
dia. X 5/16" steel shaft. Solder terminals.

L-3/E Wt H:3/4"  WT: 2
7860-KT .....cc0... PIR MOTUIE ... $9.95
ULTRASONIC

MOTION

DETECTOR l‘r
INKIT

Single board contains Xtal controlled “
056., detector circuits and a pair of edge mounted
Uﬂrssonictransducers. Detects motion from4-7m
away. Red LED motion indicator. Sensitivity con-
trol. Solder pad output to drive external relay or
circuits, Uses 9V battery but 9VDC plug supply
recommended. K-49
L 3" W: 1-9/16" H: 5/8" WT: 1
6049-KT ...... Motion Detector Kit ...... $15.61

“format" the data as in any LCD driver. WT: .1

1 LINE X 16 CHAR.
LCD DISP.

Serial driver board for 1 line X 8 character up to 4 line X 20 LCDs that use the Hitachi HD44780 controller
IC. Provides all the "handshaking” needed by the LCD module. Board mounts to the back of LCD. Converts
110-19200 Baud serial data to parallel for the LCD. Access to LCD commands like scrolling, custom char.
set etc. Works with Basic Stamp, PC Com Port & Single Board Computers with serial output port. Hole
patterns allow use with LCDs with single row or 2 row pin configurations. Documentation.

Note that this unit is an interface and does not provide for terminal emulation; your software should

12015:0P icuiiininins UNIVERSAL LCD DRIVER BOARD WITH FREE 1X16 LCD ..oovnnisnis $19.95

L:2-1/4" Dia: 1-7/16" WT: .33
12800-MD .... 12V Johnson Motor .......$3.95
13.5V @ 20A
TRANSFORMER

Input: 115 VAC 60Hz
Output : 13.5VAC @ 20A

6" Wire leads on Pri.

.250 Faston on Sec.
Magnetic & Faraday shields.

P.C. RELAY BOARD KIT

This kit allows your P.C. to control lights,
solenoids and other heavy loads found in the
real world, Kit supplies external relay board,
eight 12VDC relays (SA contacts) & software
for use under DOS or Windows 3.1. 36 pin
centronics female input connector from printer
port, terminal strip for relay contacts & relay
power. You supply a external 12VDC supply
for relays) & printer port cable. K-74

L:4-1/4" W:3-1/2° H:3-1/2" WT:9 L:8-1/2"  W:2-3/4" H:1"  WT: 3
12788-TR....... 20A Transformer ....... $19.95 B6074-KT...... PC Relay Board Kit ..... $35.63
DATA SAMPLER KITS - -

DB-25 extended case
package plugs into
computer parallel port.

8 bit A/D Sampler monitors voltage changes over time. Software
allows timed sampling from mS to months. Selectable 2V or 20V ranges.
Useable as a low frequency digital “scope” for signals up to 5KHz. Powered from

port. Includes Windows 3.1/95™ software to get started. Displays plot & data is saved as text files for
import to spread sheets. Requires hard drive & VGA card to display plot.

12 Bit Analog Data Acquisition System monitors 4 digital inputs (TTL). 8 multiplexed analog inputs
(0-4.096VDC. Drive external circuits with 4 TTL outputs. 'C', Visual Basic, Quick Basic routines
provided along with Windows 95 software. Data can be viewed, stored or exported to Lotus or Excel.

Requires external 12VDC @ < 100mA supply.
L: 2-1/4" W: 2-1/8" H: 3/4"

B412-KT ..
8418-KT

8 BIT DATA SAMPLER KIT ...
. 12 BIT DATA ACQUISITION KIT

WT: .1

4  Marcu 2000/Nuts & Volts Magazine
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THE COMPUTERS OF THE FUTURE 6 Edward B. Driscoll, Jr.

We won't be living in a world with one supercomputer controlling our lives ...

we'll be living in a world where each of us will have dozens of small computers
seamlessly allowing us to live our lives more comfortably.

BUILD YOUR OWN VOICE RECOGNITION

ALARM SYSTEM 14  Dennis Shepard
Build this universal VR alarm system which recognizes up to three separate voices
and provides a full range of options for the most discriminating user.

BUILD AN RS-232 SERIAL /O BOARD

— PART 2 26 Ben, Phil, and John Bright
This month, take a look at some of the logic behind the firmware presented last
time, the tasks it performs, arid how you can easily use the board from your PC
applications. :

OOPICs GET THE MESSAGE 43
Utilizing OOPICs in a remote operator notification system.

Michael Dennis

AIBO THE ROBOTIC PET — PART | 47 Jeff Mazur
Move over Tekno, there's a new dog in town. The AIBO ERS-210 Entertainment
Robot from Sony packs a serious amount of hardware and software into a tiny

package.

TELEPHONE WIRING DEMYSTIFIED 51 Sean Troutner
The focus of this article is not to turn you into a service repair-person, but
rather to give you the courage and confidence to wire your home for telephones
as you see fit.

MINI MIDI MONITOR — PART | ’ 66 Robert Lang

If you use RS-232 or MIDI data links, this project will provide a useful addition to
your toolkit which enables you to control musical synthesizers and other musical
equipment from computers.

USING VOLTAGE REFERENCE AND TEMPERATURE

SENSOR ICs — PART 3 73 Ray Marston
Discover how to use a further selection of popular ‘temperature sensor’ ICs in
the final installment of this series.

MULTI-USE RADIO SERVICE SPARKS

CHEERS AND FEARS 76 Gordon West
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does look suspiciously like AOL's.
Hmmm ...). As did the assortment of
original Star Trek episodes which depicted whole
planets living under the thrall of a single computer.
We won't be living in a world with one supercom-
puter controlling our lives, as if we're Keir Dullea
and Gary Lockwood in the Discovery in 2001: A
Space Odyssey. What we will be living in is a world
where each of us will have dozens of small complt-
ers that will seamlessly allow us to live our lives
more comfortably.

What those computers will look like and will do,

and how they'll be interconnected, depends on
whether we'll be using them for business or for the
home.

Deconstructing the Personal Computer

Let's look at the home first, where the comput-
er is exploding, being deconstructed into its com-
ponent parts — the monitor morphs into an HDTV
screen, the RAM ends up in MP3 players and TV
set-top boxes, the hard drives are in digital VCRs
like ReplayTV and TiVo, and microprocessors are
everywhere. These microprocessors will begin to
be interlinked into a seamless network with PCs,
appliances, and the Internet, to make the smart
home a reality for millions more people than now
own them.

In the mid-1970s, Steve Wozniak and Steve
Jobs launched the Apple 11, one of the first wildly

6 MarcH 2001/ Nuts & Voits Magazine

1 .
devel mentofhome—control devices. He was con-
fident (if not 100% accurate) that one of the major
applications for his new personal computer would
be home automation. And while millions of simple
X-10 devices which control lights and appliances
have been sold, home automation is still by and
largri 2 hobbyist and early adopter (after 20 years!)
markel.

Currently, high-speed home Internet access
and home networks are also in the early adopter
phase. Karruna Uppal is the program manager with
the Consumer Market Convergence Group of the
Yankee Group, a Boston-based technology consult-
ing and market research firm
(www.yankeegroup.com/). She says there are
about four million homes that have high-speed
Internet access and of those only two million have
home networks. Which means that the vast majority
of the approximately 55 million home computers in
the US are sill accessing the Intemet via poky 56k
(and slower) dial-up modems.

Always on, and working at high-speeds, cable
modem, DSL, or satellite will dramatically enhance
the usefulness of the Internet in the home, and
their spin-off technologies will begin to make
"dumb" homes across the country increasingly
smart, making PC-controlled X-10 modules look
downright old fashioned.

Pushing from the Top

Why is the networked home such a hot topic?

foerﬂmles (IDG Baol:s

Woridwide ISBN: 0764505270) Briere says, "The
one thing that probably most people aren't aware
of, is that most of the movement lowards creating
smart homes is actually not being demand driven.
People aren't sitting there banging at doors saying,
'l want to have a home that can do all these things.'
It's really being driven by the venders and the man-
ufacturers.”

Why? In the case of the appliance manufactur-
ers, Briere says it's because previously, their best
case scenario was to sell a dryer with a mainte-
nance agreement, "and that would be the whole
relationship with the customer." But with a smart
appliance that's online, a manufacturer can offer a
much more sophisticated maintenance program,
providing both better, faster and, in some cases,
pro-active service, and additional revenue opportu-
nities.

Additionally, as a result of the mid-1990s
deregulation by the FCC, it's becoming increasingly
common to see cable companies offer telephone
service, or a phone company buying or merging
with a cable TV company (as AT&T did a few years
ago with TCl). That fabled 'last mile to the home
connection' is where a lot of money is won and
lost. And the more services that one company can
offer a consumer, the more money they'll make,
and the longer they'll keep that customer.

Gateway to the Future

With everyone wanting to sell homeowners
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A device programming system
for design, repair and field service

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

ere’s H’flﬂ'f you g&‘l‘ A rugged, portable programming unit including the power pack and printer pon
cable both of which store mside the case A real printed user and technical manual which mcludes schematic diagrams
for the programmin, plus diagrams for all technology family adapt Comprehensive. easy-to-use software
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S-RECORD and BINARY files. For detailed work the system software provides a full screen buffer editor including a
comprehensive bit and byte tool kit with more than 20 functions
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common hand tools in the construction process. The assembly manuals are step by C| (B74X875X., 7 ) Y :

step with plenty of pictures and diagrams. The kits can be controlled or programmed in PIC MICROS® B. | ! : ‘S A

an easy to follow BASIC programming language. The technology is here... the costs are HOTORDLA MICRO, : % SSHCTIIE3DS)

i ; 0 Iucludes step-by-step tutorial ples explanation of EPROM fundamentals s, .
affordable... the supportis available... Join inandbecome arobotbuilder! | 1 YEAR WARRANTY - 30 DAY MONEY BACK GUARANTEE $5.00 SHIPPING = §5.00 C.0.D.
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www lynxmolion.com  Visit our website or ask for our free catalog! lech@lynxmation.com website - www.arlabs.com email - arlabs@worldnet.att.net MADE IN THE US.A
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This is 2Wire's Home Gateway, which combines
DSL and home telephone networking, plus voice
over IP functions
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® Remote Server Reset

© Monitor Alarm Outputs
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Mobile Robotics

Used world wide for research!

Mobile Robots
Micro Controllers
Artificial Intelligence
Sonar Units
Optics
Vision Systems

Zagros Robotics
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St. Louis, MO 63146-7342
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Technovledgey

FEvents, Advances, and News
From the Electronics World

by Jeff Eckert

Advanced Tecnn°’°gies you find yourself being chased by one, don't worry about it catching you. Top
Mini-Robots Suitable for Spy Work speed is only about 20 inches per minute.

Spherical Motor Provides Three-Dimensional Movement

These elec-

tromagnets,

activated by

a computer,
attract the
permanent
magnets and
cause the
sphere to
move into a

new position

(photo by
Keith

Doug Adkins examines the mini-robots that he and Ed Weller).

Heller are developing at Sandia National Labs
(photo by Randy Montoya).

esearchers at the US Dept. of Energy's Sandia National Laboratories
(www.sandia.gov) have developed what may be the world's small-
est untethered mobile robot. The unit takes up only 1/4 cubic inch and weighs
less than an ounce. Powered by three watch batteries, it runs on track wheels. ngineers at the Johns Hopkins University (www.jhu.edu) have built a
The mechanism consists of an 8k ROM microprocessor, temperature sensor, spherical motor that can rotate in any direction. The device uses com-
and two motors that drive the wheels. Future versions may include a miniature puter-controlled electromagnets to achieve position changes. In the prototype,

video camera, microphone, telecommunications equipment (radio or infrared), the rotor consists of a hollow sphere in which 80 permanent magnets are

or a chemical microsensor. The creators believe that these robots will be use- mounted. The sphere is contained in a "saddle" of |6 circular electromagnets.
ful in many applications, including locating and disabling land mines, and detect- By activating two or more of the electromagnets via computer control, the ball
ing chemical and biological weapons. For example, they could travel through is pulled into a new position in any desired direction. The main application
pipes or crawl around buildings looking for chemicals or human activity. envisioned by the inventors — Gregory S. Chirikjian and David Stein — is in
Advanced versions could relay information to a remote, manned station and robotics, where a more refined version of the motor could replace conven-
even communicate with each other as they travel in swarms, like insects. The tional single-axis motors used for arm movement. Existing robotic arms need
present version, which is agile enough to turn in a space of less than 3/4 inch, six or more motors for three-dimensional positioning and orientation. Only

has demonstrated its ability to maneuver its way through a field of coins. But if three of the spherical motors would be required to provide more flexible and
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FEvents, Advances, and News From the FElectronics World

accurate movement. Interestingly, it would also be possible to turn the motors
upside down, allowing them to function as omnidirectional wheels. In this type
of application, it would be possible, for example, to build a computer mouse
that moves your hand rather than the opposite. Chirikjian and Stern, along
with collaborator Edward Scheinerman, have applied for two patents that
cover components used in the device.

Computers and Networking
Wireless Network Becomes Reality at Georgia Tech

roviding a glimpse of the future of wireless networking, the Georgia

Institute of Technology (www.gatech.edu) has completed implementa-
tion of what it calls the Local Area Wireless/Walkup Network (LAWN), which
supports both wired connections through walk-up ports and wireless connec-
tions through wireless access points in 14 campus buildings. These include
classrooms, research facilities, the campus library and bookstore, and various
offices. The result is a single local area network that is accessible to all wireless
users.

The Georgia Tech LAWN is based on the IEEE 802.11 networking stan-
dard, which is also the basis of several commercial wireless networking prod-
ucts such as Apple Computer's Airport. It differs from the newer Bluetooth
standard in many respects. For example, 802.1 | is faster (5.5 to |1 Mbps theo-
retical, 4 to 5 Mbps in practice, versus | Mbps theoretical, 400 kbps in prac-
tice). It also has greater power (| W in the USA and 100 mWV in Europe ver-
sus | mW) and range (15 to 150 M indoors and 300 M outdoors versus 10
M). However, they both operate in the 2.4 GHz unregulated frequency band,
which provides spectacular opportunities for interference when Bluetooth and
802.11 devices are operated in close proximity. For a detailed discussion of
Bluetooth versus 802.1 |, you can download an Acrobat™ pdf file by logging
onto webbooks.net/downloads/download.html. For a discussion of interference
issues, visit www.wireless-nets.com/whitepaper_interference.htm.

Are You Ready for a Networked Kitchen?

How many times have you walked up to the refrigerator, looked at the
door, and said to yourself, "l sure wish this thing was connected to the
Internet?" Never? Well, then, the US appliance industry is way ahead of you.
Later this year, Whirlpool Corporation will introduce a refrigerator with a
Web pad attached to the door, and Maytag is working on similar innovations.
As 2001 progresses, you may expect to see connectivity added to a range of
home appliances, including not only refrigerators, but microwave ovens, wash-
ers and dryers, dishwashers, and more.

This may not be as silly as it sounds. For example, it might be nice to have
an oven/refrigerator combination that keeps a chicken cold until you send it an
email from the office and tell it to start roasting your dinner. And you might
like to have a washing machine that can email you (or the repair shop) a warn-
ing that its motor is failing. Or how about a refrigerator that scans the bar
code as you remove a product and automatically adds the item to next week's
shopping list? The possibilities are endless. But is there a market for this stuff?
Only time will tell.

Circuits and Devices
Best Processor Awards for 2000

the awards, see www.mdronline.com/awards2000/awardsummary.html.

Industry and the Profession
Power Shortage Dims Silicon Valley Prospects

.t appears that the power problems in California are causing many high-tech
companies to consider abandoning or at least reducing their presence in
California’s Silicon Valley. Sun Microsystems (www.sun.com), for example, is
looking to its Austin, TX, facilities for growth and plans to have most of its
engineering team outside of California by 2003. Sun currently has 150,000
square feet of empty office space in Austin, which would allow it to add more
than 500 new employees. In addition, the company has bought 38 acres of
commercial land adjacent to its existing facilities. Sun's neighbors in Austin *
include IBM, Motorola, and AMD, so a major exodus from California could
translate into a boom for the electronics industry in Texas.

The recent "rolling blackouts" in California, which cause disruptions in
design and fabrication processes, have been a major source of irritation. The
Silicon Valley Manufacturing Group (SVMG), a consortium of 190 Silicon Valley
employers (including IBM, Agilent, Lockheed-Martin, and National
Semiconductor) recently reported that as many as 75 percent of its members
have suffered blackouts that lasted 90 minutes to two hours. The blackouts,
which often occur with little or no warning, have cost the companies tens of
millions of dollars. Some facilities have avoided shutdowns by using backup gen-
erators or by maintaining contracts with multiple power providers. But rising
energy prices are a separate and probably long-term problem that may take
years to solve.VWholesale power prices in California are running $250.00 per
megawatt-hour (capped at that level by government regulation), as compared
to $100.00 or less in Texas. Power usage presently accounts for as much as 10
percent of the cost of running a chip fabrication operation, and higher prices
could significantly drive up chip prices or lower profit margins.

William R. Hewlett Dies

he electronics industry was saddened by the death of William Hewlett on

January |2 at the age of 87. Hewlett, who retired from active management
of HP in 1978, made important contributions throughout his career in technol-
ogy, science, and business. Along with David Packard, who died in (996, he
founded Hewlett-Packard Company in a one-car garage in 1939, in Palo Alto,
CA, with $538.00 in working capital. The first successful HP product was an
audio oscillator, eight of which were used by Walt Disney Studios in the pro-
duction of the movie "Fantasia." (Previous and unsuccessful products included
a foul-line indicator for bowling lanes and an automatic urinal flusher.)

Hewlett believed that one of his greatest accomplishments was the peo-
ple-oriented approach to management that he developed with Packard,
Catastrophic medical coverage, flexible work hours, open offices, decentralized
decision-making, management by objective, and employee "coffee talks" are
among the policies and practices they instituted at HP. The "HP way" has been
adopted by many companies and serves as a legacy of the founders' influence.

Hewlett-Packard now consists of two multinational enterprises: Hewlett-
Packard Company, with revenues of $48.8 billion in fiscal year 2000 and more
than 88,500 employees, and Agilent Technologies, Inc., with revenues of more
than $10.8 billion in fiscal year 2000 and more than 47,000 employees. The leg-
endary garage, widely considered to be the birthplace of the Silicon Valley; is
now a California state historical landmark. NV

icroDesign Resources (MDR) has presented its 2001
Analyst's Choice Awards in several categories.The

award for the best PC processor was presented to AMD for

the Athlon chip, which was the first processor to break the |
GHz barrier. This is something of a victory over rival Intel,
whose |.13 GHz Pentium lIl was introduced a mere two days
after the Athlon but was recalled a month later. MDR even
rated the Athlon over the 1.5 GHz Pentium 4, which has
received mixed reviews. The Athlon also received Maximum PC
magazine's CPU of the Year award and PC World's Product of
the Year award.

The best server/workstation processor award went to
Sun Microsystems for the Ultra SPARK Ill processor, which
beat several other nominees for first place, including Intel's
Itanium, IBM's Freeway for eServer z900, and the Intel Pentium
Il Xenon devices. The 64-bit UleraSPARC Il is based on 29
million transistors and features a 9.6 gigabyte/second address
bus, support for an 8 megabyte error checking and correcting
external cache, and several other advanced features. The 750
MHz processor has been shipping since last year and is avail-
able in the Sun Blade™ 1000 high-end workstations and the

DO YOU WANT TO BE
FUZZIBALLS
“PICK OF THE WEEK”?

BE ON THE LOOK-OUT FOR
FUZZBALL T-SHIRTS
COMING YOUR WAY ...
STAY TUNED AT
WWW.NUTSVOLTS.COM
FOR DETAILS

Sun Fire™ 280 workgroup servers. For a complete listing of
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INEXPENSIVE HOLOGRAPHIC STORAGE AND
PROCESSORS ARE HERE, FINALLY

Aﬂer 20 years of research in Holography, ALSET
Technologies Group, Inc./HOLO~TESLONIX (Labs)
ESOP, is producing the first directly viewable 3-D holo-
grams, with 1,000-to-1 (4000 mil spec) ratio analog linear
compression, on a CRT or LCD display medium, which
has never been successfully done before until now,
according to Co-CEO/CTO R.A. Berman C.C.S.C.

The previously mentioned new-concept holography
was based on a 17-year US Patent No. 5055918, PIX-I-E
(PIXel - Image - Enhancement) and has been officially
launched as a replacement for clock based generated 3-D
graphics ray-trace modeling which — with this process —
does not require complex ray-trace algorithms to be used
to produce the 2-D to 3-D object mode! modality, used
with 3-D video generator cards.

Primitive samples have been generated on the
http:/ /holix.airweb.net, HOLO ~Images™, in fast load map
form. These new types of directly-viewable processed
templated holograms replace the need for calculating the
light inverse squared equations, normally needed for gen-
erating the look-up or clock-rate time based programming
methodologies employed in today's gaming and
CAD/CAM model industry.

“We utilize a new type of real-time 3-D holographic
arrayed HOLO~ Portal to generate instantaneous ray-
traced imagery, with the extra features of Hyper compres-
sion scheme 1,000-to-1 ratio in linear analog wavelet
polygonical fractals, which is the normal property of
Analog Linear Lateral Holography or ALLH, in our superi-
or modeling Holographic Patented research,” states
Berman.

“First, the best example of computer game character
creation of our corporation’s research with said process is
Holo-Shadow 1™. No one has been able to produce a
non-rotational depth-generated (coherency length) 3-D
hologram, directly viewable until now, on an inexpensive
medium such as passive (non-TFT active matrix) LCD dis-

lays”
k ys"Our new concept HOLO~Images (ALLH) are pretty
explanatory visually. If you download our unique type of
holography into a paint package (Corel Draw™, etc.), as
these holographic graphics are generated normally in bit-
map format to produce the best 3-D templated model
possible (then converted to jpegs), you will have a tem-
plate of our special morphing HOLO~ware,” Berman
continued.

With HOLO ~ware, you can easily develop both secu-
rity and software based on the new HOLO~GUI or
HOLOgraphic~Graphics User Interface designed on 3-D
Scientific Visualization similar to VR (Virtual Reality), but
termed CR or Clone Reality, a much superior methodolo-

gy to move and process all types of data, using this
unique type of search engine, the HOLO~Net Map™.

You now can encrypt secure data with complete
assurance that it can not be code broken or altered with-
out your authority, by means of your personal analog
coded HOLO~Key™, which will be assigned to the user
as a usual "digital signature” key is assigned today.

HOLO~Images may be viewed directly on VGA, S-
VGA to XGA, or TV/Composite (S-Video) media, where
you may record it to video tape or CD-ROM formats
(DVD protocol is not utilized).

“Our new superior, unique 3-D ‘Holographic Media’
forma, which we refer to as HOLO~Media, will be the
replacement for bitmap-dependent, memory-hungry, dis-
play cards, flash memory protocol, CD-ROMSs, or any
other medium that is utilized for volatile or non-volatile
data storage” states Berman.

First, to produce this LLH process requires (in the
conventional 2-D to 3-D graphics engines) no less than
1,000 or 1K bit-plane maps depth (which the UNIVERSAL
HOLO~CODEC™, i.e., UHC, provides), which at this time
and 10 years from now, will still not be possible to dupli-
cate (according to Berman), as for the 1,000 bit-plane
mapping that would be required.

Second, the innovative 1,000-to-1 ratio linear analog
compression scheme they have developed enables any
type of digital binary data to be converted without map-
ping loss to the image, such as j-peging of M-peging
causes.

Producing a perfect holographic reproduction is pos-
sible without any mathematical (Niquest variable) noise
errors, being a result of "resolution fading" as the other
primitive digital compression causes in "second genera-
tion" production or copy.

Third, when you download the 3-D HOLO~Images
(HOLOGRAPHICS), you will be moving a 240 megabyte
image file forma, in analog real-time compression forma
from the samples on the Hyper-Technics Lab's
http://holix.airweb.net official website, which is the "first-
of-a-kind" HOLO~Website on the Internet (premiered
officially in 2000).

“Our new HOLO~NEO Proc™ processor uses a real-
time analog superior conversion process that digital sam-
pling cannot ever achieve, because of its bit-map modality
and limitations to clock speed rate generation. This indi-
vidual hologram consists of 240 megabytes per file, one-
quarter of a standard CD-ROM, but with our 1,000-to-1
ratio analog compression scheme, we can generate this
humongous digital binary and compress it to about 240
Kbits,” explains Berman.

“TESLON~QUANTUM ALPHA is the first truly
applied Nanometric storage and processing system that
employs a superior Electro~Oplical Analog
/Digital/Analog (ADA) protocol for data computational

errorless processing, instead of the

normal prescribed error generated

o Dimensions: 11.5x 7.0 x 2.75"

= Heavy duty commercial recorder -
NOT improvised from cansumer model

CODS OK. Sorry, no credit cards. Free catalog USA only; oiher countries $5. Price Includes UPS to 48 States on Pre-Paid Orders

primitive digital data protocol”

“To understand this unique and
superior linear analog protocol, you
must use a primitive model, such as
the "3 BIT OPTO" processor and a
"scientific visualization" based on an
analog video graphics generator, a
"Glyphic" (a single pixel), which rep-
resents a collective quantitative quan-
tum information condition (similar to
what a Quantum computer utilizes,
but ours is based on noiseless analog
protocol [analog-to-digital-to-analog
or A/D/Al not digital), super posi-
tioned as a spectral (colored coherent
wavelengths) reference,” Berman
continues.

Factory Direct

ER

Vikmg Sstems Infernational 100 Nor ki e 42, Bsbene, CA 4005

Phone (415) 467-1220 « Fax: (415) 467-1221 » Web: mﬁﬁqﬂtm

“And we use the methodology of
mathematical quantalism or dithered
sum quatralation, this being the com-
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bined dual coherency which produces
3 summation mathematically to pro-
duce a synthetic or virtual pixel or bit”

In other words, by combining two
different colors, say red and green
light beams, crossing to produce an
intercept, resulting in a mixture of the
two colors which will produce a
entirely different color, a third color
or third virtual bit, the "3 Bit OPTO."

“This is the Nanometric
Electro~Optical (NEO) building block,
based on our 3-D ALLH that replaces
the function of a silicon based transis-
tor in both toggling (switching) and
bit-rate microprocessor clocking, but
at nanometric atomic size, eliminating
the need for silicon wafer manufac-
tured components”

And since it is "blue to UV (430
nm and lower) wavelength" LED cou-
pling technology, the circuits con-
structed from NEO ALLH material
guarantee there is no heat to dissi-
pate, such as silicon wafer's most
inherent problem, now solved with
NEO circuits.

“And believe it or not, our chips
are internally self-powered, with
another "quantum gate" break-
through technology of ours, the "neg-
ative entropy" or NE power supply
array circuits, a true Star Trek™ break-
through "transducer” for the 21st
century.”

“And only we have it, as it is
embedded into our HOLO~NEO
Proc™ technologies used for both
processing and communication power
protocol driving both peripherals and
interface circuits,” Berman concluded.

If you are interested in finding
out more or commenting on this
holography technology, you can reply
by email to the PR/Corporate email:
alset@qwest.net or the Technical
email: ultr_a@hotmail.com, or phone
the office at 480-354-8225 or the

Technical Response phone at 281-367-3123.
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Qualified by and inhouse tool
for Scenix Semiconductor

In-system debugger for SX18/20/28/48/52
Built in serial programmer

Full speed emulation to 100mhz
Real-time in-system code execution

Low voltage emulation to 3 volt

One level breakpoint

Frequency synthesizer from 25khz to 105mhz

Support external oscillator to 100mhz

Source level and symbolic debugging for SASM, SXC and more
Selectable internal frequencies

External break and clock inputs

Conditional animation break and Software animation trace
Runs under Win 95/98/2000/NT4 via parallel port

At $325, Comes with SASM Assembler, SXDEMO-NC board,
SX28AC device and 18-pin, 28-pin SDIP headers; at $275
without the SXDEMO-NC board
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wwaw, designnotes.com
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able interactivity to a growing global

A tutorial CD-ROM is available to both individuals and USA corporations
(no foreign corporations, please apply) for individual CD-ROM $100.00 or USA
Corporation CD-ROM $2,500.00 (includes pre-programmed hand-top comput-
er with HOLIX™). You can check out their website at
http:/ /www.genaltered.com.

TELECRUZ ANNOUNCES PARTNERSHIP WITH EARTHLINK
TO PROVIDE INTERNET ACCESS SERVICE
FOR INTERACTIVE TELEVISIONS

TeIeCruz Technology Inc., a leading innovator of interactive television plat-
forms, has announced an agreement with EarthLink, the nation's second
largest Internet service provider (ISP), to integrate the company's Internet ser-
vice inside TeleCruz's patented technology platform for Internet access via
TeleCruz-enabled interactive television sets.

TeleCruz-enabled televisions featuring EarthLink Internet access will offer
consumers easy access to interactive TV services such as email, chat, Internet
browsing, and shopping via the convenience of their TVs. The first interactive
televisions with EarthLink Internet service are expected to be available from
Panasonic in the second half of 2001.

"EarthLink has a worldwide base of 4.7 million subscribers," according to
chairman and CEO Kris Narayan. "This agreement opens a new customer chan-
nel for EarthLink and allows TeleCruz to bring its message of easy and afford-

market."

"The TeleCruz platform offers consumers — including those who may not
have a computer — an innovative, affordable, and easy way to access the
Internet through their television," said Lance Weatherby, executive vice presi-
dent of the ISP's "EarthLink Everywhere" initiative. "This new alternative to the
personal computer extends our ability to offer our award-winning Internet
access to a broad range of consumers."

TeleCruz enables a wide variety of interactive television services at a low
cost by providing an open, patented technology platform for integration inside
the TV. The company's open-platform, system-on-a-chip architecture is capable
of supporting interactive capabilities being created by advertisers, content cre-
ators, and broadcasters alike. TeleCruz works with TV manufacturers, as well as
ISPs and interactive content providers, including AT&T, Yack.com, and
Spiderdance, to bring the benefits of interactive television to average TV view-
ers everywhere.

TeleCruz-enabled TV sets allow consumers to connect to the Internet with-
out a computer or set-top box via an embedded modem, chip-set, and interac-
tive software package contained within the TV itself. After logging on for the
first time and navigating a quick online sign-up process, new EarthLink sub-
scribers can surf the Web, send email, and enjoy enhanced programming
through the simple click of a remote or wireless keyboard. Existing EarthLink
subscribers are able to enjoy the device immediately by logging on with their
EarthLink username and password at no additional charge to their current

Internet service contract. You can visit TeleCruz on the world wide web at
CONTINUED ON PAGE 72
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by Dennis Shepard

14 Marer 2000 Nuts & Volts Magazine

Build Your
Own
Voice

Recognition
Alarm
System

live in an age of rap-

idly changing technol-

ogy. This has its good

and bad points. For

example, most vehicles
have an alarm system installed. Many
are quite sophisticated and include
proximity detectors to check if some-
one is "close enough' to be a threat.
They'll usually 'talk to you' to let you
know this as well. Some of these sys-
tems use a 32-bit or higher security
code to 'disable’ the system before
entering or 'enable’ the system upon
leaving. And it's not very 'foolproof’
either.

These key chain transmitters
generate a 'signal' which can be
picked up by a nearby scanner. That
means that the signal can be cap-
tured and duplicated and for all
intents and purposes, the alarm sys-
tem is defeated. Or, they might use a
digital sequence generator which
generates all the security codes in
sequence. All someone has to do is
run the generator nearby and wait
until your system 'beeps' to indicate
it's been disarmed!

One of the more interesting
ways to take care of this problem is a
Voice Recognition (or VR) system to
take care of the 'enable' and 'disable’
features required of an alarm system.
What follows is a universal VR alarm
system which recognizes up to three

separate voices and provides a full
range of options for the most dis-
criminating user.

Desired Features

In order to make an alarm system
'universal,' certain features must be
present. These include an LED out-
put which indicates the status of the
system. Another feature is an output
for alarm condition (our system has
two), a discrete output which is on
until reset, and a digitally-generated
audio siren. Depending on the
speaker impedance and the power
supply voltage, the system can be
heard for blocks! We'll cover this
more in detail with the actual circuit
description.

Now for inputs ... we have two
options available: an immediate alarm
contact and a 30-second time-
delayed contact. The latter allows you
to enter a 'protected' area to 'disable’
the system without an alarm. As you
can see, this simple — but effective —
arrangement has lots of different
applications in many situations. We
think you'll find it's just what you are
looking for.

Circuit Description

he VR Security System is based
on a Sensory VD364 continuous
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listening mode VR module which has
been configured for a three-gateway
word mode of operation. Each chan-
nel has five output commands avail-
able, which will be discussed in detail
later in the article. Sensory's website
at http://www.sensoryinc.com

even in three different languages, if
you like! The HEXFET transistors are
used for high-current switching of
the output options. If these options
aren't required, simply eliminate the
transistor for that option.

The digitally-generated siren out-

ing. We'll break the commands down
in generic terms and then discuss
each one's function in detail. They
are in order:

Command # Function

and then leave and secure the area
(delay input becomes high) before
the 30 seconds times out.

Normal Mode

If we select Command 1, the

contains all the documentation, so put is fed to an ultra-low (0.2 ohm) 1 Arm The System LED will be on continuously for 30
we won't repeat it here. HEXFET switching transistor which is 2 Disarm The System | seconds and then the LED will flash
The VR module is interfaced toa | rated at 60 VDC and 40 amps in the 3 Silent Alarm Mode on and off at a 1-Hz rate. This 30-
PIC 16C54 microcontroller chip pulsed mode of operation. By using 4 RBO = High second interval is the 'arming' mode
which has 12 1/0 lines. Six lines are Wiatts law and not exceeding a low 5 RBO = Low of operation. A low input on the

used for interfacing and the other six
lines take care of the system input
and output options. The TN914
'steering’ diodes allow three different
individuals to operate the system —

We live in an age

resistance value of 2 ohms, you can
generate up to 1,800 watts of peak
power! Don't forget a massive fan-
cooled heatsink at this power rating,
however. The rest of the system is
relatively straightforward. We'll cover
it in more detail in the set-up proce-
dure.

Arming the system allows each
of the inputs to control both outputs
according to the following logic. The
direct input must be high to enable
the system before the PIC will
respond to the VR module output.
Please note that the VR module will

direct input during this time will
immediately cause the system to go
into alarm. Once an alarm has
occurred, the siren will cycle on and
off for 30-second intervals. The relay
output will be on continuously,
though.

A low input on the delay input

of rapidly changing 'initiate’ the commands with the delay | will cause the LED to extinguish
technolo This has Voice Commands input low. Obviously, this feature lets | immediately. You have entered the
it dgy 1 d bad point you enable the system within a pro- 'tripped’ mode of operation and now
Its £000 and baa ponts. Here's where it gets real interest- | tected area (your car, for example), have 30 seconds to enter the pro-
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tected area and disable the system
using (Command 2). If you don't,
then the outputs will go into 'alarm’
mode as mentioned above. A direct
input going low at any time during
this interval will cause an "alarm’
mode, as well. Basically, the direct
input is used to control the system
from outside of the protected area
and the delayed input is used to con-
trol the system from within the pro-
tected area.

Silent Mode

If we select Command 3, the
LED will 'flicker' rapidly and the
inputs will work identically, but the
siren output is disabled. This gives
you the option to produce 'silent’
alarms. The LED will show an "alarm’
mode by remaining extinguished. The
relay output can be linked to an auto-
dialer (such as we have on our web-
site) to call the police, for example.
Using Command 2, you can disarm
the system anytime before an alarm

occurs. The LED will be extinguished
in this mode.

Resetting the System

It should be easy to understand
that the purpose of the silence peri-
od is to let the system recognize
your voice, using Command 2 to
reset the system. Can you imagine
how hard it would be for the system
to understand you with the siren
blasting away in the background! Yes,
we tried to think of everything. And
speaking of everything, we've got an
undedicated output for you to use
anyway you like.

A Nice Extra Feature

RBO is controlled solely by
Command 4 and Command 5.
Command 4 enables the output high
and Command 5 enables the output
low. This output operates completely
independently of the alarm system
commands. It has no effect whatso-

$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

= WWW.expresspch.com

=
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example, you use it to control a relay
which interrupts the wiring to the
starter on your car. That way, you
can disable the starter, enable the
alarm, and leave the car. Then, when
you return, you can disable the alarm
and then enable the starter.

I think it would be pretty hard for
anyone to bypass this nor would they
waste their time trying. The alarm will
probably scare them off long before
they figure out something else needs
to be done. And that, of course, is
the whole idea of any alarm system!

Programming the System

The module is wired a little dif-
ferently than the Voice Recognition
X-10 Control System featured in the
December 2000 issue of Nuts &
Volts. This is because we're using
three different ‘gateway' words with
five commands apiece. Each of the
five commands is identical in func-
tion even though you could use dif-
ferent words or even different lan-
guages! Basically, the 'gateway' word
could be as simple as your name, for
example. Or, as sophisticated as any
2-1/2 second phrase of your choos-
ing! By the way, this 2-1/2 second
interval is available for all 'gateway’
and command words.

Once the unit is assembled,
we're ready to set it up for proper
operation. On power up, the speaker
will beep once to let you know the
VoiceDirect module is okay. The talk
LED will flash but extinguish if no
training has occurred. Pressing the
CL train (continuous listening mode)
button will prompt you to say "word
1" and repeat it a second time. It will
also tell you if it got it right, or if it
didn't, and even why it didn't! Once
you have trained your 'gateway’
word, you're ready to train each of
the five commands per 'gateway’
word.

Each individual command is set
up using the train (non-CL) button. It
needs to be pressed for each word

because the system doesn't know
beforehand how many commands it
will be responding to. And it has to
be completed for each of the three
'gateway' words in sequence. It will
prompt you to say 'word 1-1." This
will continue through ‘word 1-5.'
Then it's time to train the second
'gateway' word, and so on.

Once training is complete, you
can put the system into operation by
pressing the recognize button. At
that time, the talk LED will light indi-
cating the system has entered the
continuous listening mode. This LED
is NOT to be confused with the sta-
tus LED, which indicates alarm sta-
tus. The VR module LED is an indica-
tor for voice recognition only.

Pressing either the recognize
button or CL train button will extin-
guish the LED and take the system
out of listening mode. The system
can be erased by holding down both
the train and recognize buttons
together for at least one second. The
system will respond with "memory
erased." There's lots of other
prompts like "spoke too soon," "sim-
ilar to previous word," "please talk
louder." Once again, it's all covered
in the documentation which is avail-
able on Sensory's website.

In operation, the talk LED is it
and will flash to let you know it's rec-
ognized the proper 'gateway' word. If
it recognizes the next word as well,
the appropriate command is sent. It
will also tell you which command
number was sent. If not, the unit has
to recognize the 'gateway' word again
before it will recognize another com-
mand.

We haven't gone into every
detail in construction and use on
purpose. That's entirely up to you.
Please note that we didn't include a
layout on the PCB for the relays or
HEXFET transistors.

That was done deliberately to
give you the greatest amount of flexi-
bility, depending on what options
you want to use. That pretty well
sums it up. Enjoy ... NV

Three different kits are available from Shepard Engineering Concepts. The first
one consists of the preprogrammed PIC, ceramic resonator, and 78L05 volt-
age regulator for $20.00 delivered anywhere in the continental US. The sec-
ond kit includes the VoiceDirect 364 module ONLY for $55.00. The third kit
contains the VoiceDirect 364 Module and all components included above for
$70.00 including shipping and handling anywhere in the Continental US.
California residents add 7.50% state sales tax. Payment methods preferred are
money orders, certified checks, or Western Union. Please make payments

payable to: Dennis Shepard.

Shepard Engineering Concepts
8315 D Laborough Dr., Bakersfield, CA 93311
web — http://home.att.net/~dennis.shepard/
email — dennis.shepard@worldnet.att.net
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hat we're going to do this month is demonstrate the
differences and create portable code that's easy lo
update when we want to upgrade to a faster Stamp.

BS2 Family Review

Module 1/O Pins(1) Programs Scratch RAM(2) Speed(?.) Current @ 5V

by Jon Williams

and SEROUT.

read-only.

amnacd T iaipes

With five — yes,
that's right, five —
members of the BS2

family in circulation, it's

Hinnt s

very likely that we're
going to start moving
code from one to
another; usually from a
stock BS2 to one of the
new units (BS2sx, BS2e,
or BS2p). The new
Stamp manual from

Putting the Spotlight on BASIC Stamp

Pra jjeacts,,

Parallax does a great
job explaining the
speed differences
between the various
commands.
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BS2 16+ 2 1x2K N/A 8 mA
BS2sx 16+ 2 8x 2K 63 bytes + 1 2.5 60 mA
BS2e 16+ 2 8x2K 63 bytes+ 1 1 20 mA
BS2p-24 16+ 2 8x 2K 127 bytes + 5 3 40 mA
BSZp40 32+ 2 8x2K 127 bytes + 5 3 40 mA
Notes:

1. Each Stamp has two dedicated serial 1/O pins. These pins are
used for programming and can be used (as pin 16) with SERIN

2. The BS2p scratchpad RAM locations 127 through 131 are
3. Speed is shown relative to the BS2.
More Power Means More Current
You can see by the chart that all of the multi-program Stamps
consume more current than the stock BS2. This is due to the

change from a Microchip PIC to the Ubicom SX micro (a change
necessitated by the desire for more program and variable space).

The BS2sx was the first multi-pro-
gram Stamp. The BS2sx runs a full
two-and-a-half times faster than
the BS2, but at a significantly
higher current. This is something
to think about when using battery
power for your applications.

Parallax responded to cus-
tomer requests for a multi-pro-
gram, lower-current Stamp with
the BS2e. The BS2e uses the
same micro as the BS2sx, but at a
lower speed. The result is a multi-
program Stamp that runs at the
same speed as the stock BS2, and
has the eight program slots of the
BS2sx. This makes the BS2e a
nice choice for updating when
you run out of program space
since there are no syntax changes
required for the code to run prop-
erly.

More Memory

The BS2sx, BS2e, and BS2p
have multiple program slots which
means, in theory, that we should
be able to write longer programs.
Right? Well, yes and no. The new
Stamps actually have separate
banks of program space and a
common area called the scratch-
pad RAM. So what do we do?

The idea is easy: We simply

Conversion Considerations

put subroutines or little-used code in one of the other program
banks and call it when we need it. There's the rub. You see, we
can't do a GOTO or GOSUB across program banks and, unless
specific precautions are taken, our variables will get mangled
when switching from one bank to another.

When using multiple program banks, | take advantage of the
BRANCH function and design my main and secondary programs
with a task-switcher approach. | generally prefer this design style
since it eliminates a lot of IF statement THEN addr statements in
the code. If conditions change that require a different code block
to execute, the current task simply changes the task pointer vari-
able. On the next pass ihrcm;,h the switcher, the appropriate code
will be run. This design is also helpful when using secondary pro-
gram slots to store subroutines and other code.

For review, here's a simple task-switcher framework that will
work with any Stamp:

framewerk

BumTasks CON

¥ ——mm=[ Variabl

task

et

" define first task

Main:

BRAN Taskl] run current task block

ask + 1 // NumTasks

peint to next task
' back to top

task code here
GOTO NextTask

J‘—?"l
sk code here
CGOTO NextTask

The point of this design is that the task variable keeps track of
where we are in the program. We'll use this to our advantage
when switching to another program slot. The current task gets
saved so that when we come back, we know where to start run-
ning.

The multi-program BS2sx introduced three new keywords to
PBASIC:

- PUT location,byte_data
- GET location,byte_data
- RUN program_slot

PUT and GET work like WRITE and READ except that the data
is written to or read from the Stamp's scratchpad RAM area. The
BS2sx and BS2e each have 63 bytes (addressed as 0 to 62) of user
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RAM; the BS2p has 127. The scratchpad RAM is common to all programs,
so it's easy to use as a means of exchanging data between programs.

What about our main program variables? Well, if we're not careful,
they can be clobbered by our secondary program. Is there a way to pre-
vent this? Yes, there is. The trick is to copy our variable definitions from
the main program to the secondary program. When the RUN function is
executed, the variable space is not cleared as it is on a reset. If our defini-
tions are the same in both our main and secondary programs, we can hap-
pily switch between the two without worry about the variables. Of course,
there will be those programs where this isn't possible. In those cases, we
can PUT variables that we need 1o save into the scratchpad and then GET
them in the secondary program or when we return. If the secondary pro-
gram requires its own local variables, simply place them after the shared
definitions.

Let's put our little task switcher to work in a simple program that
demonstrates these concepts. Be sure to change your $Stamp definition to
BS2sx or BS2p if you're not running a BS2e.

Notice that the first thing the program does is update the task vari-
able. This is necessary since we'll be returning from an external program
and need to update the task. This could be done externally, but | generally
choose not to. Keep in mind that on reset, Task1 will be the first section of
code that runs.

Okay, now for our subroutines program. Again, we must define any
local variables after our shared definitions — this will keep our main pro-
gram variables intact,

y ---| Program Desc

G0 Wireless With Our Modules

SILRX/TXM TX2/RX2

The TX2 and RX2 radio transmitter and receiver pair
The TXM and SILRX modules are a transmit- | snaple the J,x“* implementation of a data link at up mpu
ter and receiver pair which can achieve a one-way | 40kbit/s at distances up to 75m In-building and 300m open
radio data link-up to a distance of 200m over open | ground. Both modules combine full screening with extensive
ground. internal filtering to ensure EMC compliance by minimizing
Both units are supplied in space-saving sin- spurious radiations and susceptibilities. The TX2 and RX2
gle-in-line packages and offer SAW controlled, wide modules will suit one-to-one and multinode wireless links in
band FM transmission/reception. applications including car and building security, EPOS and
The modules are particularly suited to bat: inventory tracking, remote Industrial process monitoring,
and computer networking.

l:;;fm’:gik& Because of their small size

2 and low power require-

tions where low ments, both modules are

power and small ideal for use In portable,

size are critical battery-powered applica-

design eriteria. tions such as hand-held
terminals.

We now also offer long range SPREAD SPECTRUM, FREQUENCY HOPPING
RF MODULES IN 900 MHz and 2.4 GH:

RPC BiM

The RPC module is an i igent - The BiM module integrates a low-power
er which enables a radio network link 1o be sim- UHF FM transmitter and matching superhet

ply implemented between a number of digital receiver together with data recovery and
devices, The module combines an RF circuit TX/RX change over circuits to provide a

with processorintensive low-level packet format- louecost
gy anc solution to
recovery func- imple-
Iy, menting a
requiring only bl i q
a simple rec-
antenna and tional

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

Lemos International Co., Inc.
65 Southbridge Street, Auburn, MA 01501

Phone (508) 798-5004 ¢ Fax (508) 798-4782

www.lemosint.com ¢ sales@lemosint.com
All products available in either 418 or 433 MHz

Using this approach, you can extend your programming space and
keep things organized. Just remember that if you have to pass word-sized
variables via the scratchpad, two PUT and GET functions are required as
PUT and GET work only with bytes.

Speedy Updates

In addition to the added program space, the BS2sx and BS2p give us
extra speed, This is great, especially when we're trying to get quite a bit
done in a short period of time. What this means for us, however, is that
welll have to make changes in our code to accommodate the higher speed
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Conversion Considerations

of the new Stamps. Unfortunately, it's not a simple matter of factoring by
2.5 (BS2sx) or 3 (BS2p). For specifics, you need to consult the new
(Version 2.0) Stamp manual. The new manual does a great job of detailing
the speed differences for each function and it's available for download at
no charge from Parallax.

The following functions will require updating when moving from the
BS2 or BS2e to the BS2sx or BS2p:

- COUNT < PULSIN - PULSOUT
- PWM - DTMFOUT . FREQOUT
- RCTIME - SERIN - SEROUT

Let's take a look at one of these functions and what we can do to plan
for changes with a faster Stamp. The following program reads the frequen-
cy from a simple pulse generator (Figure 1).

A= 5 [ Rs SHOWFREQ.BS2

' Purpose... Displays input frequency
' Author.... Jon Williams

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

' {$STAMP BS2} ' or BS2Ze, BS2sx or BSIZp

' This program reads an incoming square wave with PULSIN and displays the
frequency in Hertz.

F_pin ~CON 0 ' freguency input pin

e Lo e e e e
FregCon CON 50200 ' conversicn for BS2/BS2e
'FregCon CON s00ce ' conversion for BS2sx (0.80)

* FregCon CON $S00BF ' conversion for BS2p (0.75)
My [ Variables ]--—m-m—momm—m e e e e e e
pHigh VAR word ' high pulse width

pLow VAR Word ' low pulse width

period VAR Word ' cycle time (high + low)

freg VAR Word ' frequency

Main:

get high portion of input
get low portion of input
calculate cycle width
calculate frequency

PULSIN F_pin,0,pHigh

PULSIN F_pin,1,plLow

period = (pHigh + plow) */ FregCon
freg = 50000 / period * 20

' display on DEBUG screen

DEBUG Home
DEBUG "Period...... *. DEC period, " uS ", CR
DEBUG “Freguency... ", DEC fregq, " Hz

GOTO Main
END

' do it again

I'm a big fan of using CONstants in my programs. | think it makes
them easier to read and | know for a fact that it makes code easier to
update. This program shows how we can use a constant for the frequency
conversion (FreqCon) value in anticipation of an update to a faster Stamp.

We need to use a different value for each Stamp type because of the
unit’s value returned by PULSIN. Here's the breakdown:

- BS2/BS2e 2 us
- BS2sx 0.8 us
-BS2p 0.75 us

At first blush, you may get concerned over the unit’s change from a
whole number (2) to a fractional value. Thankfully, the */ (star slash) opera-
tor lets us multiply fractional values. If the low-order byte of our star slash
value is zero, we're simply multiplying by the whole number in the high-
order byte. ;

It would be nice if all conversions were this easy, but the truth is that
they aren't. That said, a little bit of planning will go a long way to simplify-
ing your code conversions. PBASIC is surprisingly resilient and, in most
cases, will support your update requirements without a lot of stress.
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Commands Figy

In the BS2p 5 35

There are
new commands
in the BS2p that
will be of inter-
est to current
Stamp users, 3
specifically the  |PO ¢ J}—— 555
LCD com-
mands, 12C
commands, and
scanning inputs

for changes.
Stamp 1
users have been

connecting = \/ss = \/ss
standard paral-
lel LCDs to
Stamps since the days of the BS1.

When porting your BS2 apps to the BS2p, you'll need to note the con-
nection requirements dictated by the BS2p. Here are the options:

LCD Option 1 Option 2

LCD.E BS2p.0 or BS2p.1 BS2p.8 or BS2p.9
LCD.R/W BS2p.2 BS2p.10

LCD.RS BS2p.3 BS2p.11
LCD.DB4 BS2p.4 BS2p.12
LCD.DB5 BS2p.5 BS2p.13°
LCD.DB6 BS2p.6 BS2p.14
LCD.DB7 BS2p.7 BS2p.15

Any change required is well worth the trouble as the LCDOUT com-
mand is a joy to work with — all of the nice modifiers of SEROUT work
with LCDOUT. Here's a neat little routine to right justify a number in the
LCD:

RJ_Print:
digits = width
LOOKDOWN temp,<[0,10,100,1000,65535],digits
LCDOUT ICDpin,pos, [REP " "\ (width-digits),DEC temp]
RETURN

' right justify

The routine prints the variable temp on the LCD at the location speci-
fied by pos. The width of the field is specified by the variable width. This
routine works so nicely because we're able to use the REP and DEC modi-
fiers with LCDOUT.

Many Stamp programmers have successfully connected 12C parts to
the BS2, BS2sx, and BS2e. This is possible due to the synchronous nature
of the Philips 12C buss. The only drawback is the manual code required to
do it.

If connecting 12C parts to your Stamp projects, the BS2p will be a real
time and code save. You only need to be mindful of the BS2p connection
requirements imposed for 12C parts. Here are your options:

12C Bus Option 1 Option 2
SDA BSP.O BSP.8
SCL BSP.1 BSP.9

Once again, any changes necessitated by these connection require-
ments will be well worth the effort. Like SERIN and SEROUT, 12CIN and
12COUT are very easy to use and work with the new SPSTR serial modifi-
er. With SPSTR, you can buffer a large block of data from an 12C device to
the scratchpad RAM area.

Another reason to consider the BS2p is if your current Stamp program
is constantly scanning inputs for a change. By using the latching option of
POLLMODE (mode value + 8), your inputs will be saved until the code
has time to check them (and you can eliminate external latching hardware
if you've been using it). By implementing the task-switcher design we dis-
cussed earlier, a task can be defined to check polled-inputs by reading the
interrupt pin states from scratchpad locations 128 through 131. The next
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task or any other action can be determined by the state of the inputs. Be
sure to re-issue POLLMODE to clear inputs before the next scan.

requires external hardware. If you're interested in using 1-Wire technology,

Finally, adding Dallas 1-Wire devices to anything other than the BS2p

the BS2p is the only way to go.

Times Change

Products change. Luckily for us consumers, most product changes

bring improvements and that is clearly the case with Parallax's BS2 series

of controllers. One can only wonder what cool things are coming next.
Whatever it is, I'm sure it will be worth the wait. Happy Stamping. NV

=== Pitle ]

SUBS.BSE

. External subroutines for BASIC Stamp program
. Jon Williams

E-mail.... jonwms@aol.com

{$STAMP BSZe} ' or BS2sx or BS2p

subroutine to run

read sub to run from RAM
run the subroutine
return if bad sub number

nm'wc “(suBs [0])",TAB,DEC countl,CR ' show countl

' {$STAMP BS2e, SUBS.BSE)

' or BS2sx or BSZ2p

Simple task switcher demonstration with external subroutines
(in SUBS.BSE)

SubNum CON 0 ' RAM location of subroutine countl = countl + 1 ' external update of variable
PAUSE 100
RUN 0 ' return to main program
ge—e [ Variables ]-=-=———mem e e e e e et
k& Subl:
' (shared) DEBUG *(SUBS [1])",TAB,DEC count2,CR * show count2
task VAR Byte ' current task PAUSE 100
countl VAR Byte ' byte counter RUN 0 ' return to main program
count2 VAR Word ' word counter
Voe—— [ Title J=-s--seommmmcmmceeas -- Vommeea [ EEPROM DAEE ]-=-mmmmm s o e e e e e e e e
' File...... TASKERZ , BSE
' Purpose... Task switcher demonstration with external subroutines
' Author.... Jon Williams ¥ i [ Initialization ]--—--- = =
' E-mail.... jonwms@aol.com :

A [ Main Code ]--=mmmmmmm e e e e e e e e
Main:
task = task + 1 // NumTasks ' point to next task
RunTask:
BRANCH task, [Task0,Taskl] ' run current task block
GOTO Main * back to top

e [ HIBLOIEINGS | —emer e

' frequency in Hertz.

CON 0
FregCon CON $0200
' FreqCon CON $00ce
'FreqCon CON S00BF

This program reads an incoming square wave with PULSIN and displays the

conversion for BS2/BS2e (2.00)
conversion for BS2sx
conversion for BS2p

(0.80)
(0.75)

get high portion of input
get low portion of input
calculate cycle width
calculate frequency

PULSIN F_pin,0,pHigh

PULSIN F_pin,1,pLow

period = (pHigh + pLow) */ FregCon
freq = 50000 / period * 20

' display on DEBUG screen

DEBUG Home .

DEBUG "Period...... ", DEC period, " usS "./CR
DEBUG “Frequency... ", DEC freq, " Hz x

GOTO Main ' do it again .
END

e [ Constants ]--=--==--==-=x s Task0:
' PUT Subbum, 0 ' define external subroutine
NumTasks OON 3 ' number of tasks RUN 1 ' run subs program
Subbum CON 0 ' RAM location of external
Taskl:

count2 = count? + 10 ' local update
e T e e e PUT Subiium, 1 ' define external subroutine
2 RUN 1 ' run subs program
task VAR Byte ' current task
countl VAR Byte * byte counter Task2:
count2 VAR Word ' word counter DEBUG " (TASKER [2])",TAB,DEC count2,CR

PAUSE 500

GOTO NextTask
Coemeee [ Title |=-=—-mmmmmmmmmm oo e =
¢ Filediaas SHOWFREX, BS2 ! e [ Variahles. J======mere—r—r=rer ey e o
' Purpose... Displays input freguency '
* Author.... Jon Williams pHigh VAR Word ' high pulse width
' E-mail.... jonwms@aol.com pLow VAR Word ' low pulse width

period VAR word ' cycle time (high + low)

' {SSTAMP BS2} ' or BS2e, BS2sx or BS2p freg VAR Word ' frequency
== [ Program Description J======———e o e e e
Y Main:
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4 Channels, 500ps per div. in normal room light.
Displays intermilten! varialions as they happen.
| Coptures the slowes! one shol events with dns per
division a 100 lold increase in the visual wriling
i rate over conventional CRT. Features: 1 ns rise
lime, 500ps/Div lime base, 2ZmV/Div. verfical

L By - sensifivity al 350MHz, 20ps time interval
resolution, IMohm / 50-ohm input, 500Mhz Irigger bandwidih, four channels. On-
screen wavelorm cursors provide vertical & horizonlol scole faclors, trigger level,
voltage, fime, freq , phase, ralio volues and mode indicalion Complele with 2 probes,

pouch, and manuol. Mint cond. $0 day warranty.
New........ $12K Now TEK2447....... $3250.
HP 6034A, AUTORANGING

POWER SUPPLY,
With oulput of 0-60 volis ot up to 10 amps
amps, 200Watts max. Al digital with dual
LED displays ond GPiB interlace. Rack
mountable. Fron! panel adjustable OVP.
MARCH SPECIAL......§895ea.

ULTRA MIN! and WEATHERPROOE, "LIPSTICK" CAM
Sleek black anodized, alum. housing, O-Ring sealed &
RAINPROOF. Ad. filting mount. 1/3° CCD, 380 Lines, 0.3 Lux,
AGC. Auto Shutfer. 9-12VDC @100mA, 4mm, 11.8, 78° FOV
real glass lens, NTSC video. <lounce! IR SENSITIVE
23mmdX50mm, 36 cable with BNC video & DC barrel jack

GM-200K-STD. $69ea.
Power adapter. $4.95ea.

ULTRA MINI, PINHOLE LIPSTICK CAMERA™
| Sleek black anedized, olum. housing. So liny you can install it
directly into a door. Only a 0.9° diameter hole! 90° FOV Pinhole
lens, a real glass lens, 1/2 once! Size only 23mm d.x35mm
long. Think of the places you could pul this litlle jewe!. Adj
liling mount. 1/3" CCD, 380 Lines, 0.3 Lux, AGC, Aufo Shufer
9-12VDC @100mA, NTSC video. <lounce! IR SENSITIVE,, 36
cable with BNC video & DC barrel jack

GM-200KPH....

[ 350MHz, TEKTRONIX 2467, MICRO CHANNEL PLATE CRT! | [

MINIMOTOR SA, SWISS GEARMOTOR, Soooa TINY
State of the arf “ironless” ype,
mini molor. Model: 13317~
0245, Includes o 14:1
Planetary georbox. Size:
13mm d x 50mm L with
2mmd x 6mm L, flatted shaft, Ball bearings, solder terminals. Motor is
mounted to an aluminum, black anodized base which includes
a flex coupler to a worm gear/standard gear right angle drive
The oulput of this secondary drive is about 7.5:1 The RPMs are
shown in the R/A column below. Size of R/A drive is: 1.18"W x
2.87°Lx 0.76"H. Drive can be easily removed from the gearmotor
in seconds if desired. Makes an excellen! high torque drive for o
small "Vehicle” or similar. Was intended for a wafer handling unit.

@Vn i RPM  R/A RPM
6V 18mA 177 24 VERY LIMITED
9v  2ImA 257 37 QUANTITY

12V 24mA 38 50 TYPE 1335A.....$25¢a.

SUPER, MINI C-MOUNT CAMERAS,
Super sensitive, GM410 or the general purpose GM412,
The GM-412 specs: B&W, size 1.5%sq. X
2.4°L, 250,000 Pixels, 380 Lines
Resolufion, Sensifivity 0.3 Lux, The
GM410 specs: size only 1.57 50 x 1671,
>270,000 Pixels, 410 Lines Res., Sens.
0.05 LUX., Both cameras ore 1/3” CCD
with AGC & Electronic shutter. 12V
@110mA power. NTSC out. IR SENSITIVE,
BNC video out, Both use sid. DC pwr.
ck Aluminum housinas with dual threoded top and bofiom mounting. True
- performance not hype! These
cameras will outperform ANY
camera In this mogazine. Multi-
lens oplions are available 1o exploil
their superior performonce GMA12
shown botlom. GMA10 shown lop
GM412, less lens..$99,
GMA4A10, less lens..$149

C-MOUNT LENSES

STANDARD
4mm, 80° FOV
8mm, 40° FOV

LOW LIGHT
16mm, f1.6, 15° FOV .....$39
8mm, 1.3, 40°FOV

\

| 4mm, 114, 78 FOV 12mm, 28° FOV

NEW and IMPROVED, 0.003Lux, UNDERWATER B&W CAMERA, )
NOW 16X MORE SENSITIVE. and now with
12 INTERNAL, INFRA-RED LEDs!
Sleek block onodized, BRASS, housing. O-Ring sealed &
WATERPROOF down to 60feet. Adjustabe mount included
Specs: 1/3° CCD, 400 Lines res..super 0.003 Lux
sensitivity, AGC, Auto Shuler. 12VDC @200maA, 4mm, 78°
FOV lens, A reol glass lens. NTSC video oul Superior
consiruction. SENSITIVE to IR Ulira small Size only: 1.25"diom. X 2" long With 60 ft. cable.
Perfect os a remole areo, pipe or ductwork inspeclxan comera. Excellent for general
outdoor use os well GM-300KX-12... 9

NEW and IMPROVED, COLOR (down to 60 f1.) UNDERWATER.
now with 12, Built-in WHITE LIGHT LED'S,
Sleek black anodized, BRASS, housing. O-Ring sealed &
WATERPROOF. Adjustabe moun! incl Specs: 1/4” CCD, 350
Lines res., 0.5 Lux sensitivity, AGC, Auta Shutier. 12VDC
@200mA, 4mm, 78° FOV lens, A reol glass lens. NTSC
video out. Superior canstruction, Ultra small Size only:
1.25°diam. X 2" long. With 60 fi. cable. Perfect os a
remole area inspecfion camera. Now with TWELVE, super brighl, whife LED'S!

BRAND NEW, GM-400K-12LED..........$22%aq.

ULTRA RESOLUTION & HIGH SENSITIVITY,

SCIENTIFIC QUALITY CAMERA for o‘;mandmg apphcanons.
Type GM-6000, offers 410K pixels, 570 Lines resolution,
< 01 LUX sensilivity. >45db s/N with AGC off. Access 1o
ail operating parameters from outside the comeral Cor
€5 mount, Adjustable shutter speed from /6010 1/
100000sec, BLC on/olf with adjusiable area weighfing,
AGC on/ofi, goin, oulofoff., Auta irls seleciable, DC/
Video with level conirol, external/internal sync. 24VAC powered,
adapler included. Video oul on BNC. Industrial qualily melal housing Just the thing for
scientific of low light SPECIAL, GM&000......$19%ea.

SPECIALTY HIGH VOLTAGE CAPACITORS,
from JENNINGS and CORNELL DUBILIER
First, we have a Jennings , CLFI-50-0030, (shown left), vacuum

capacitor, rated of 50pf + 10% @ 30KV, Size: 2.2° Diom. x
6.5°L, iftha's to much for you, we have the CD, type 4CM
#10-26620-01 Aluminum elecirolylic, rated ot 560uf @
400VDC, Size- 1. 7° Diam. x 3.1°H, vertical PC board style
maunling. Both are brand new. Limited quanfity
Special, JEN-CLFI.....§9%ea. or CD-560

~
NEW, “"COLOR STEALTH CAM”
MICRO SIZE, with AUDIO!
That's right’ COLOR! In the same size packoge too!
Sleek aluminum housing fits like a glove!
Removeable mig. bracke! & a 1.3M coble with BNC
vid,, RCA aud., limernal mic) & DC pwr. jack for, no
sweat hook up. Why fool around with an open PC
board? Now you can have the "COLOR STEALTH CAM™

#1/3" « 350 Lines * 0.7 lux * AGC

* Auto Shutier * Pwr. 6-12V @30mA

= 270k pixels = Sid. 7 mm, 56° FOV lens
« Focus:10mm fo inf « NTSC video

* l<ounce! * Size: 3Imm sq x 28mm d

GM-40005-STD w/audio, SPECIAL...$8%ea.

 NEW, BY POPUI.AE DEMAND, Universal Time and Date geneml'or
Provides camera ID too! Type TG-060, is anly about
the size of o pack of cigarettes bul solves the problem of lime
slamping ond idenlilying any video signal. Has RCA jacks for
videa in and out. Operates from 12VDC. AC adopler included

Super simple 3 bulfon operation. Rugged plashic case with
Velcro skrip for easy placement, TG-060....$4%ea. 2/$89
NEW, "STEALTH CAM”, MICRO SIZE, with AUDIO!
The sleek aluminum housing fits like o glove! Removeable mig
brocket & a 1.3M cable with BNC vid,, RCA aud., linfernal mic) & DC
pwr. jack for, no sweat hook up. Why fool around with an open PC
board? Now you con have the "STEALTH CAM®#1/3" CCD =410
Lines=0.3 Luxs AGCeAuto Shutters Pwr 12V @110mA#*250k
pixelse5id. 4mm, 78° FOV lensePinhole, 20° FOVe Focus:10mm lo
inf. eNTSC videoe<ounce!s IR SENSITIVE # Size Std: 30mm sq. x
29mm d. PH: 16émm d, Don't confuse with LOW RES., HIGH LUX C-
MOS CAMERAS GM-20005-STANDARD OR PINHOLE,
with audio, SPECIAL...$6%ea.
PANASONIC DIGITAL, PROFESSIONAL, COLOR CCD CAMERA
* Auto/Man White Bal. * NTSC Output
* 8X f1.4 Zoom Lens * Avto/Manual tns
#10.5 to 84mm / Macro * Auvto Focus
* Manval Zoom = 3 Step AGC
* Stereo Mic Inputs = Earphone Out

They are used in excellent condition. Specs: Res 360 Lines, 5/N: 46dB, Sens. 7 lux. Size
wilh lens: 10.75L x 4.5"W x 4 5°H. 1/1000 sec. elecironic shutier for clear fos! moving
imagery. Supplied with users manuol. New CA-10 cable New Panasonic Wv-32038
power supply with video ond audio RCA outputs os well' A $2800 package, very
{impressive. WV-D5000 SYSTEM, Speciol........$269ea. Complete.

16 CHANNEL DIGITAL VIDEO MULTIPLEXER,
allows real .'mw, multi-comera recording fo tape.
NEW! American Dynamics,
14845L-16. Allows recording
ol up 10 16 comeras on one
video lape. Video loss
delection and pre-loss frome
memary, Manuol/aulo
camerc seleclion Can be
rack maunted. A commerciol quality unit. AD14845L-16, Special....$34%ea.

10V @ 2.5 AH SEALED, LEAD ACID, PACK.
Each pack has 5, 2 Voli cells. ‘Osize cells are
arrainged as 1X5 cells. Enclosed in on ABS outer shell
[remaved for phatol Perfect for high drain applications
Make custorn pocks of any raling. Size: 7.5"L x 2.8°"H x
150 SALE! 6-five packs for $20, 40 for §99

SUPER DEAL, RCA, 4 CHANNEL, VIDEO AUTO SWITCHER
Model TC-1404  Connect Up fo four standard
idea signals fo the rear panel BNC inputs and
they will be sequenticlly oulpu! lo a rear panel
BNC video autpul. Fron! panel has adjustable,

: ISCQVER,
{ORDER: 800-8 0-4079 TECH: 603-

| FAX: 603:644-7825

! Emdil: inf@RESUNLTDAU.

300 BEDFORD STREET,

[ END FIELD of VIEW GUESSWORK!

3.5 1o 8mm VARI-FOCAL LENS

Brand New, super fl 8 lens
allows you fo smoothly
adjust from o 97 °FOV @
3.5mm 1o 0 44’ FOV @

o 8mm. Now you can frame
your area of inleres! jus!

Ihe way you wan! i1t
Standard CS-Moun! with adjusiable focus and iris
SPECIAL....$7%a. or 2 for $149

WORLDS SMALLEST
++100mW+= VIDEO TRANSMITTER,
Incredibly only
22 09°x08° 2037
Transmits crystal
confrolled hi-res
images with
100mW outpul!
The iransmiffer
you've been
waiting for
68'249%’ Shown actual size. Much smaller than the vvgbnnew
|I which powers il. Drows only 35mA! Faciory funed
#‘ Receive on coble channel 59. Will work with color or B&W
oM

comeras. UHF Bow lie antenna with bolun and 3° F cable
for TV Included. TVX-100.. 5%ea.
TVX100 & GM200K-PH C

ffers o super 5. 6" VIEWABLE AREA,
Pro System with Custom Case, BUILT-IN 12V GEL CELL, oll
A/V cables and cﬁargcr Super Deal.
Pro System with Custom Case, BUILT-IN 12V GEL CELL, all A/V cables &
charger. Super Deal. Finally we found a unit with excephcnul qualily at un
offardable price. Perfect as o poriable,

(( NEW! LCD COLOR, TFT, ACTIVE MATRIX DIsPLAY [

WOWwW! COMPUMOTOR, 4000 MOTION CONTROLLER
PLUS, TWO, SERIES LE, STEPPER MOTOR DRIVERS.

Mation, 11o 4 axes of slep & direclion control. Accepls

encoder position feedback.

170, Optically isolaled progrommable inputs (24) and

oulputs (24) compatible with industry siandard signal

general purpose color monilor for standard
INTSC color or B&W video systems. Fully
compalible with all our cameras os well as
Camcorders, VCR's efc. Perlect as a rear
view sysfem with any video camera by
virtue of its built in, miror image function
Completely enclosed unit hos adjustiments
for color, contrast, brightness & volume, for
i's internal slereo speakers! A 174 x 20
Tripod socket & a tili down siand for lable 1o
Inputs include: audio IL&R) and video on std. 1/8" mini jacks. External 1zmc
on std. barrel connector. Specifications: 5.6", TFT aclive matrix LCD with 76.8K
Pixels, CCFL backlight with 270¢d/m Luminance, 500mW audio output
ovailable on sid. 1/8° jock. 12V@600mA red, S0mV min. or std_line level
oudio inpul. Size: 6.4'Wx 5.25'H x 2.20" Firs! quality. Pro model includes. A
luggage quality, custom mode, podded cose, dual removaoble straps for
shoulder and/or holding af waist level for hands free viewing. Built inlo the
case is o 12V Gel Cell, rechargeable battery plus o complete set of A/V
cables. AC power adapler, power swilch & charger,

GMTFT56-PRO $34dea. GMTFT56 Dsspluy only $299ea.

NEW, 9" SECURITY MONITORS, Hi-resolution,

700 Line, B&W units. 90 day warranty. BNC video in and

loop through. Rugged steel case. Curren! production model

Limited gty They will make your video loak super!
SPECIAL. $99.00ea.

PORTABLE MINI PRINTER, 40 COLUMN,
with INTERNAL NI-CAD POWER! The model
SD222-1000 is o NEW & very cool, sell conlained,
alphanumeric/graphic, impaoct printer. Standard
parallel porl, internal Ni-Cod power supply, Can be
powered vig the 9VDC pwr. odapler supplied
Standard 2" poper and Epson ERC-09 ribbon

included| both avoilable ot Staples elc. Has self z
variable dwell fime from 1 to 15 seconds per ;ps"; rj:r:gnuslhc eyt nn)emJI:ng o o @Vin  Inowoan RPM
channel. LED channel indicalors. Four, aute or manual loggle swilches with chonnel Citizen 560, 1t will print from the LPT port of your PC. Very rugged & well 12V 60mA 360
bypass. Mini size anly 4 2'W % 7.6'D x1.2" H, oc powered. Video loop through. Direct | | made Perfect lor remole priniing of dofa | .ogg»ng‘-unp\ruhcn Size. 871 % 15V 62mA 457 BUEHLER 127K....§10ea. or 3 for $25
|110vAC power. Used Special, TC-1404 Video Switcher...$49%ea. 2 for $89 | |41wx3 51 510 SPECIAL SALE......$39ea. or 2for $69 )| 17V 64mA 523 )

|progrom downlooding and uploading. Second RS-232C port for operalor messages or

products.

Fealures, 4000 Programmer/Operalor Panel,
Detachoble can be mounted remotely. Dedicated jog
function for each axis. Four-line, backlit, Liquid Crystal
Display [LCDL. Six soft-function keys labeled by the LCD
change definition as needed. Sealed membrane keypad
Language, Simple BASIC-like motion control program
language. [No soffware supplied ] Mulfiple programs
may be entered ond saved. Feedrote override allows operator interaction. Insen, edit, copy
& delete functions. User-defined operalor prompts. Linear interpolafion on up fo four axes.
Teach mode uses analog joystick inot supplied] inputs or operator panel jog keys.

Interface Capabilily, Rermote programming capability over RS-232C and IEEE-488; remote

conirol of other devices. Special System,.....COMP4000/LE....$1495 Ltd.Qty.

DOVER AIR BEARING X/Y TABLE, is
ULTRA PRECISE, |ike New, The ullimale in
precision mation control. Leadscrew operated
air bearing lables with 1-20 Migrons typicol
repeatability. Siraightness, <1 micron each
oxis, angular error, <1 orcfsec. Squareness, <5
arc/sec. Unit hos 4°x5" travel with two
Compumolor LES7-51-MTR steppers altached
Ready 1o play with our Compumotor 4000
series system above. DOVER-B45..$949
with COMP4000/LE & cables $2250

DC GEAR MOTOR, BUEHLER PRODUCTS, type 127K01880.
SOLID CONSTRUCTION, HIGH TORQUE,
These are brond new, very rugged gearmotars. They offer a 5mm diometer x
9mm long, flatted output shatt, located off-center lopproximately 10mm from
the edge of the 35mm diometer gearbox ) Overall size; 35mm d x 73 mm L
lincluding the shoffl with 2° red and black leads. The molors are rated ot
17vDC nominal and provide the following speeds:

22 Maren 200%/Nuts & Voits Magazine
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March 2-3

FL - NEW PORT RICHEY - Hamfest. Fred
K. Marchman Technical Education Center,
7825 Campus Dr. Bam-5pm. Talkin:
146.670. Gulf Coast ARC, Rick Brown
KF4GXS, 727-863-1457. Email:
richar@gte.net. Web: http://gcarc.cjb.net

March 3

AR - RUSSELLVILLE - Hamfest. Hughes
Community Center, Knoxville & Parkway.
8am-4pm. Talkin: 146.820. AR River
Valley AR Foundation, Margaret
Alexander KC5MCS, 501-968-7270. Email:
ealexand@cswnet.com Web: http://www.
cswnet/com/ ~arvarf/hamfest.htm

CA - REDDING - Hamfest. Shasta Cascade
ARS, Jim Bremer KE60UA, email:
keéoua@aol.com

1A - COUNCIL BLUFFS - Hamfest.
Southwest lowa ARC, Rich Swig WAO0ZQG,
712-256-7775. Email: wa0zqg@arrl.net
KY - CAVE CITY - Hamfest. Mammoth
Cave ARC, Marty Edwards KC4BFF, 270-
528-2447. Email: medwar@scrtc.com
Web: htep://www.scrtc.blue.net/mearc
N] - PARSIPPANY - Hamfest. PAL Bldg., 33
Baldwin Rd. VE session. Talkin: 146.985-
PL 131.8. Splitrock ARA, Peter Glenn
KC2KI, 973-442-0772 or 888-511 SARA.
Email: splitrock@worldnet.att.net

Web: http://ham.hsix.com/sara

OK - ELK CITY - Hamfest. West Central
OK ARC, Earl Bottom N5NEB, 580-821-
0633. Email: n5neb@logixonline.net

March 4

NY - LINDENHURST - Hamfest. Knights of
Columbus Hall, 400 S. Broadway. 9am-
2pm. VE exams. GSBARC & SCRC, Phil
Lewis N2ZMUN, 631-226-0698.

Email: info@gsbarc.org

Web: http://www.gsbarc.org

March 10

AR - HARRISON - Hamfest. Harrison
Junior High School Cafeteria, 515 S. Pine St.
8am-1pm. VE testing. North Arkansas
ARS, Bill Rose NSVKF, 870-741-6968.
Email: bilirose@cswnet.com Web:
rrttp /fwww.qsl.net/naars

- SCOTTSDALE - Hamfest. Scottsdale
ARC Roger Cahoon KB7ZWI, 480-948-1824
hom_e, 602-725-7256 mobile.
Email: rgcahoon@uswest.net
CA - LINDA - Hamfest. Yuba-Sutter ARC,
Ron Murdock W6K]J, 530-674-8533
MO - KANSAS CITY - Hamfest. Ararat
Shrine, 5100 Ararat Dr. Talkin: 145.13.
Steve Dowdy WJ01, 816-941-3392.
Email: sdowdy@ke.rr.com
TN - KNOXVILLE - Hamfest. Kerbela
Temple, 315 Mimosa Ave. 8am-4pm.
Talkin: 144.83T/145.43R or 146.52 sim-
plex. Kerbela ARS, Paul Baird K3PB, 865-
986-9562
WA - PUYALLUP - Hamfest. Mike & Key
ARC, Michael Dinkelman N7WA, 425-867-
4797. Email: mwdink@eskimo.com

March 10-11

NC - CHARLOTTE - Hamfest &
ComputerFair. Charlotte Merchandise Mart,
2500 E. Independence Blvd. The
Mecklenburg ARS, Tom Hunt KA3VV],
704-948-7373 day & eves. until 9pm EST.
Email: dealers@wa4bfb.org

Web: www.w4bfb.org/hamfest.html

March 11

MA - AMHERST - Hamfest. Regional
Middle School, 170 Chestnut St. Talkin:
146.94- no PL. MTARA, Cindy Loiero K1I5S,
413-568-1175. Email: n1fi@arrl.net

March 17

CT - POMFRET - Hamfest, Eastern
Connecticut ARA, Paul Rollinson KE1LI,
860-928-2456. Email: kelli@arrl.net

FL - FT. WALTON BEACH - Hamfest.
Playground ARC, Louis Carter KF4HRM,

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 distrlbutton 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 NMuts & Volts and may not be republished in any form without the
written permission of T & L Publications, Inc.

850-243-4315. Email: parcfest@aol.com
Web: http://www.bsc.net/playground/

FL - STUART - Hamfest. Martin County
Fairgrounds, 2616 S. Dixie Hwy. 8am-3pm.
Talkin: 147.060. Martin County ARA,
Romund Madson KS4KM, 561-337-1841
GA - MARIETTA - Hamfest. Kennehoochie
ARC, Margaret Durham KB4QKW, 770-977-
4405. Email: mjanewalls@aol.com Web:
http://qsl.asti.com/hootch/karc-
hamf_html

MI - MARSHALL - Hamfest. Marshall High
School. Bam-3pm. Talkin: 146.66, 146.52
simplex. Southern MI ARS & Marshall High
School Photo Electronics Club, Jim
Holloway KGB8GZ, 616-963-6602

WYV - CHARLESTON - Hamfest. William H.
(Jack) Kibler, Jr. KBWMX, 304-722-3150.
Email: kBwmx@juno.com

March 17-18

LA - RAYNE - Hamfest. Acadiana ARA, L.
“Al" Qubre K5DPG, 337-367-3901.

Email: kK3dpg@arrl.net

Web: http://www.acadian.net/w5ddl

TX - MIDLAND - State Convention.
Midland County Exhibit Bldg. Sat: 8am-
5pm, Sun: 8am-2pm. VE exams. Midland
ARC, Pete Stull WB7AMP, 915-686-6755 or
915-362-6644, email: W5QGG@arrL.net
Larry Nix email: oilman29@home.com
Web: http://www.w5qgg.org/

March 18

IL - STERLING - Hamfest. Sterling-Rock
Falls ARS, Lloyd Sherman KB9APW, 815-
336-2434. Email: Isherman@essex1.com
OH - MAUMEE - Hamfest. Lucas County
Recreation Center, 2901 Key 5t. 8am-2pm.
Talkin: 147.27+. TMRA, Paul Hanslik
N8XDB, 419-385-5056.

Web: www.tmrahamradio.org

W1 - JEFFERSON - Hamfest. Tri-County
ARC, John Satterlee WA9SAB, 920-563-
6381 eves. Email: ]
tricountyarc@globaldialog.com

March 24

CANADA - ONTARIO - BRAMPTON -
Hamfest. Peel and Mississuaga ARCS
Michael Brickell VE3TKI, 905-826- 5176.
Email: ve3tki@rac.ca

MN - ST. PAUL - Hamfest. Concordia
University, Ganglehoff Center, 235 Hamline
Ave. 8:30am-3pm. VE testing. Robbinsdale
ARC, Harriet Johanson KBOUPH, 763-537-
1722. Email: koltc@visi.com

Web: http://www.visi.com/-Koltc

WV - BECKLEY - Hamfest. Plateau ARA &
Black Diamond ARC, James Martin KC8)Sz,
304-465-1428. Email: w373@inetone.net

March 24-25

FL - SARASOTA - Show. Sarasota
Municipal Auditorium, 801 N. Tamiami Trl.
Frank Cox 941-954-0202

March 25

IL - GRAYSLAKE - Hamfest, Lake County
Fairgrounds. VE testing. Talkin: 146.52
simplex. North Shore RC, Jacob Fishman
KF9ZF, 847-291-4160. Email: kf9zf@arrl.net

COMPUTER SHOWS

AGlI Shows, 317-299-8827
E-Mail: info@agishows.com
-hﬂp'l/www.agishqws.eom

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

Computers And You, 734-283-1754
www.al-aupercmpuﬁersales.cem

Computer Central Shows
630-?82-4625 Fax 630-834-2594
E-Mail: cc@gats.com
www.computercentralshows.com

'847-662-0811 Web: www.ccxpo.com

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

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

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

Gibraltar Trade Center, Inc.
810-465-6440 Mt. Clemens, M.
E-Mall. mmm@gibra]wrtnda.com

KGP Productions
1-800-631-0062, 732- E?-Z&ZG
E-Mail: kgp@mail.com

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

MarketPro, In 301-934-0830
E-Mail: md@maﬂtetmo.mm
http://marketpro.com

ComputerShow

770-663-0083

E-Mail: narisaam@aol.com

Webs: http://www.shownsale.com

Northern Computer Shows
978-744-8440

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

Peter Trapp Computer Shows
603-272—508
Web: www.petertrapp.com

Web: http://WwWw.ns9rc.org

NC - KINSTON - Hamfest. Down East
Hamfest Assn., Doug Burt W40FO0, 252-
524-5724, Email: jeanhd@icomnet.com
OH - MADISON - Hamfest. Lake County
ARA, Roxanne NBBC, 440-209-8953 (9am
to 9pm). Email: thrown@ncweb.com
Web: http://hamradio.org/Icara

PA - MONROEVILLE - Hamfest. Palace Inn.
8:30am-3pm. Two Rivers ARC, Roxane
Gaal WB3ROX, 412-823-6613. Email:
gaal@pgh.net Web:
heep://www.gsl.net/w3oc/hamfest.htm

March 30-31

NE - NORFOLK - Convention. Northeast
Community College Lifelong Learning
Center, 801 E. Benjamin Ave. VE testing.
Talkin: 146.730-. Elkhorn Valley ARC, Sam
Seikaly WAGBRE, 402-379-4073.

Email: sseikaly@conpoint.com Web:
http://www.qsl.net/evarc/

March 31

€T - WATERFORD - Auction. Waterford
Senior Center, Rt. 85. Talkin: 146.730-.
RASON, Mark Noe KE1IU, 860-536-9633.
Bruce Adams KA1ZMZ, 860-886-1837.
Email: badams01@aol.com Web:
http://www.rason.org y

KY - ELIZABETHTOWN - Hamfest. Lincoln
Trail ARC, Leon Priest NATFK, 270-351-
4721, Email: ndtfk@qsl.net Web:
heep://www.qsl.net/w4dbej

TX - BRENHAM - Hamfest. Brenham ARC,
Dan Lakenmacher NSUNU, 979-836-8739.
Email: lindan@pointcom.net Web:
hetp://www.alphai.net/-barc

March 31-April 1

MD - TIMONIUM - Greater Baltimore
Hamboree & Computerfest/MD State ARRL
Convention. Timonium Fairgrounds, York
Rd. Baltimore ARC, Sharon Dobson N3QQC,
410-HAM-FEST or 800-HAM-FEST.

Email: k3duh@amsat.org

Web: http://www.gbhc.org

APRIL 2001
April 1

€T - SOUTHINGTON - Hamfest.
Southington High School. Talkin: 145.49,
224.80, and 444.25. Southington ARA,
Chet Bacon KA1ILH, 860-628-9346.
Email: katilh@chetbacon.com Web:
http://www.chetbacon.com/sara/htm

April 6-7

WI - MILWAUKEE - AES Superfest 2001.
Amateur Electronic Supply, Ray Grenier
K9KHW, email: rayk9khw@aol.com

April 7

IN - COLUMBUS - Hamfest. Bartholomew
County 4H Fairgrounds, Community Bldg.,
State Rd 11. 8am-2pm. Talkin:
146.790/146.190. Columbus ARC, Marion
Winterberg WD9HTN, 812-342-4670.
Email: carc_in@yahoo.com

MO - LEBANON - Hamfest. Lebanon ARC,
Chuck Sears AAORK, 417-589-8122. Email:
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freedom1@advertisnet.com Fairgrounds. Talkin: 147.150. Madison FL - TAMPA - Hamfest. Tampa ARC, Biff VA - CHESAPEAKE - Hamfest. Chesapeake
NH - LONDONDERRY - Hamfest. Lion's Area Repeater Assn., Paul Toussaint Craine K4LAW, 813-265-4812. ARS, Richard Siff WA4BUE, email:
Club Hall, Mammoth Rd., Rt. 128. VE ses- N9VWH, 608-245-8890. Email: k4law@arrl.net melody@pilot.infi.net
sions. Talkin: 146.850-/PL 85.4. Interstate Email: n9vwh@arri.net Web: http://www.hamclub.org TX - BELTON - Hamfest. Bell County Expo
Repeater Society, Paul Gifford K1LL, 603- Web: http://www.qsl.net/mara/ NC - MORGANTON - Hamfest. Burke Co. Center. Talkin: 146.820-, PL 123. Temple
883-3308. Email: K1LLX@juno.com : Fairgrounds. Talkin: 146.745. Catawba ARC, Mike LeFan WASEQQ, 254-773-3590.
. April 20-21 valley, Tom 828-433-6205, Larry: Email: hamexpo@tarc.org
April 8 afdhx@worldnet.att.net Web: http://www.tarc.org
AR - LITTLE ROCK - Hamfest. Expo N} - WEST ORANGE - Hamfest. West Avril 2
niu: - RALEIGH - Hamfest. NCS Fairgrounds, gemer. Fri: éswa'gr;\,z iast:ﬁ s_"azn:-lpm. lian; 2 Orange High School, 600 Pleasant A\.vélleg,r pril 28
m Graham Bldg. 8am-4pm. Raleigh ARS, lackmon - office, . 8:30am-1pm. VE session. IR. im
j('Jluck l.ittlewongd KA4HF, 519-312-5555. ' 246-7833 home. Email: k5vz@ezclick.net m N2TDI, 9‘?3-402-6066. Email: ] CA - SONOMA - Hamlfest. Sonoma Valley
Email: k4hf@arrl.net Web: http//www.aristotle.net/ - hamfest jimn2tdi@att.net Web: www.qsl.net/k2gq ;re:er?;n s Mgrgonal B“’T-gi-l(‘l! 2_51':‘;5‘55‘- -é\gil
Web: http://WWW.rars.org . OH - COALTON - Hamfest. Jackson County ~ pafel 2R Fo BXam. Taich: | wgaéoa "
WI - STOUGHTON - Hamfest. Mandt April 21 ARC, Edgar Dempsey KDBXL, 740-286- e, raaRty J ]
Community Center, Stoughton Junior 3239. Email: kd8xi@ohiohills.com $C - WINDSOR - Hamfest. Salkehatchie

ARS, Adam Hoffman AF4QZ, 803-245-
4673. Email: af4qz@arrl.net Web:

Roger’s Systems Specialist |

April 29
24895 Avenue Rockefeller | MONDAY - FRIDAY - i it i/ aaek
(800)366-0579 Valencia California 91355 8AM - 5PM ﬁiﬁmgslf"?lﬁ?;‘é‘gmi“;}‘;';hﬁ'25-!:‘;
(661)295-5577 “ We Have Great Connections Moultrie ARK, Ralph Zancha WC9V, 217-
FAX (661)295-8777 Computer  Telecommunications SATURDAY e i kil il e
Network » Audio eVideo 8AM - 2PM g“ - ATHENS - Hamfest. Athens County

RA, Drew McDaniel W8MHV, 740-592-
2106. Email: dmcdaniel i@ohiou.edu
OH - CANFIELD - Hamfest. Mahoning
County Career and Technical Center, 7300
N. Palmyra Rd. 8am-2pm. VE exams.
Over Nine Radio Club, Don
Stoddard NBLNE, 330-793-7072. Email:

WWW . T erssystems.com

2 neinei@juno.com
4-port USB hub with power & cable PA - WASHINGTON - Hamfest.
male/female Full compliance w/USB spec. Rev 1.0. Washington Amateur Communications
black

LED indicator for fault or dummy USB port. Cll.ll:lI Jim Burtoft KC3HW, 724-228-0546.

In many Transmission for 5 meter cable segment. I: jpur@miynk.com
colors!! CC-VGA4C 6FT. Plug & Pflﬂv capabilty for outside
ipherals.
ggVGA-sc 10FT. gzﬂppu‘t UHCI and OHCI spec. MAY 2001
G VGA-25CX  25FT.... ; ekl
ey CC-VGA-50CX  50FT... .525% May 5
CC-VGA-100CX 100FT.... . e — $2 8"‘
TE-036L5 3. Straight Patch W A AZ - SIERRA VISTA - Hamfest. Cochise

TE-068-L5 7 ft. Straight Patch
TE-128-L5 14ft. Straight Patch
TE-258-L5  25f. Straight Patch
TE-508-L5 50 ft. Straight Patch
TE-758-L5  75f. Straight Patch

Robert Warren KF7T], 520-803-1453.
Email: wamel@juno.com Web:
hetp://www.qsl.net/k7rdg

MI - CADILLAC - Hamfest. Cadillac Junior
High School. 8am-12pm. VE exams. Talkin:
146.980/K8CAD-R. Wexaukee ARC, Rick

TE-108-L5 100 ft. Straight Patch ~ $16% gg‘:‘éﬁfc 10FT.. amage KBWZS, eHr:aII: uwﬁe@am.net
CC-VGA-11C 25FT.. SENNNVILLE - Heafeat.

B
ARS, Bob Watson WARGW, 864-833-2204.
Email: wdrgw@arrl.net Web:
hetp=//www.brars.org

WI - CEDARBURG - Hamfest. Ozaukee
Radio Club, Gene Szudrowitz KB9VJP, 262-
377-6792. Email: szudg@msn.com

May 5-6

AL - BIRMINGHAM - Hamfest. Zamora

Temple. Sat: 9am-5pm, Sun: 9am-4pm. FCC

exams. Talkin: 146.88. BARC, Glenn Glass

KE4YZK, 205-681-5019.

Email: kedyzk@bellsouth.net

Web: http://www.w4cue.com

TX - ABILENE - West TX State

Convention. Abilene Civic Center. Sat:

la{nki-;:\pm, Sun: hm—zpm.dVE exagls.
Talkin: 146.160/760. AR

PPGACeleron CPU Siot 1 adaptor... $107 Richard KA4UPA, 915%1-339. Email:

ISA S Singl Parallol IEEE Card..§127 ka4upa@arrl.net Web: http://www.ang

O e elfire.com/tx/kcarc76/hamfesthtml

USBxPClAdd on Card.. $27°

CC-VGAS0MM 50FT..
CC-VGA100MM 100FT... =
These premium VGA cables are mnﬁe umh 75 ohm
SR HAW coaxial cables. They are triple shielded to suppon
CC-USB-6 6ft. USB "A™-"A" MM §5% y high :lthand B
CC-USB-AB6  6ft. USB"A™-"B"MM  $5% | against i cables
CC-USB-AB10 10ft.USB"A""B" M/M $6w | are Plug-N-Play ready and are cornpal.lbie with the
latest technology.
CC-USB-AB15 15ft.USB “A™-"B" M/M $8%
CC-USB-X6 6ft. USB "A™"A" MIF 6%
CC-USB-X10  10ft. USB "A™"A" M/F $6%

Call for more information
on any of these cards!!

DAYTONAAMA PCHVideo Care. $347 3 COM Dongle for May 6
VD41 ATIRAGE 03D VB AGPASo Card 447 PCMCIA Network Cards. IL - SANDWICH - Hamfest. Sandwich
Designed for 10 BaseT Cards. Fairgrounds. 8am-1pm. Talkin: 146.73- or

146.52 simplex. KARC, Bob Yurs W9ICU,
815-895-3310. Email: w9icu@home.com’
hetp://tbenet.comy/ - jleonard/hamfest.htm
MD - HAGERSTOWN - Hamfest.
Washington County Agricultural Center.
VEC exams. Talkin: 147.090. Antietam
Radio Assn., Carl Morris WN3DUG, 717-

$10°

Python RCA / Composite Hi-Fi
Quality Cables for all your P 4

audioivideo needs! 267-3411. ET'::I: nwrri;.cw@cvn.ne: Web:
FW-6X4-6 6ft 6pin x 4pin......$10% | “CABLES AVAILABLE IN N & kst
FW-6X4-10 10ft 6pin x 4pin....§12% | LENGTHS OF 3', 6", 12 $2°" _ S00L Kneciand e snspm vt Y
FW-4X4-6 6ft 4pin x 4pin....$10% i 6ft. Video Exams. Talkin: 440.425 PL 156.7, 223.760

PL 67.0, 146.910, 443.350 PL 156.7. Metro

1l

FW-4X4-10 10ft 4pin x 4pin....$12%° 70cm Network, Otto Supliski WB2SLQ,
$20.00 min. Ord ired 1 Vi Mal 209 914-969-1053. Email: wb2slg@juno.com
Add $4 50 shipping I':rr ;;:.; orders iz it Videa: Ml $ Web: http://www.metro70cmn
3 : ectwork.com
mﬁl‘:zil Eﬂ.’f’ﬂﬂg;ﬂm AC-215 6ft. Stereo Male $38 PA - WRIGHTSTOWN - Hamfest.
Special offers only valid on items in stock Mlddhm Grange m[rgmunds VE test-
Call f tity discount
N kot St Besighd VC-315 6ft. Video / Stereo Male ~ $6% '\Z‘v}, "'r;m riﬂ 29 T:nr:; ;Iﬁ".’;e s:ksgnl o,
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aec/z

215-674-5218. Email: tsimek@aol.com
Web: www.voicenet.com/ ~juno.com
WYV - RIPLEY - Hamfest. Jackson County
ARC, Valerie Hunter KC8PPT, 304-372-
9518. Email: salamander54_252
39@yahoo.com

May 12

OK - EUFAULA - Hamfest. Community
Center, corner of High & First St. Talkin:
146.955 -600, 144.250 USB. Lake Eufaula
Hamfest, Mark Magreevy N5PNE, 918-689-
5366. Email: n5pne@yahoo.com

Web: http://go.to/eufaulahamfest

WA - STANWOOD - Hamfest. Stanwood-
Camano ARC, Dave Huppert KA7FDC, 360-
387-6123. Email: huppert@whidbey.net

May 18-19-20

OH - DAYTON - Hamvention. Dayton ARA,
Jim Graver KB8PSO, 937-276-6930.

Email: info@hamvention.org

Web: http://www.hamvention.org/

!UHE 2001

June 1-2-3

NY - ROCHESTER - Atlantic Division
Convention. Monroe County Fairgrounds,
Rt. 15A, Fri: 6am-5:30pm, Sat: 8:30am-
5:30pm, Sun: 8:30am-1:30pm. Rochester
ARA, Harold Smith K2HC, 716-424-7184.
Email: harold@rochesterhamfest.org
Web: http://www.rochesterhamfest.org
OR - SEASIDE - Northwestern Division
ARRL Convention. Convention Center. SEA-
PAC, Randy Stimson KZ7T, 503-297-1175.
Web: www.seapac.org

June 2

GA - MARIETTA - Convention. Jim Miller
Park. 9am-4pm. License Exams. Talkin:
146.82-. Atlanta RC, Gwinnett ARS, & °
Paulding ARC, john Talipsky, Jr. KA4VQH,

> CALENDAR

770-995-6446. Email:
jehnkadvqh@aol.com Web:
http://www.saf.com/arc/atlfest.htm

IL - SPRINGFIELD - Hamfest. Sangamon
Valley RC, Edmund Gaffney KA9ETP, 217-
628-3697. Email: egaffney@family-net.net
Web: http://www.w9dua.net

MI - GRAND RAPIDS - Hamfest.
Hudsonville Fairgrounds. VE exams.
Talkin: 147.16. IRA, Kathy KB8KZH, 616-
698-6627 between 4-7pm EST. Web:
www.iserv.net/ - wshvg

June 3

IL - PRINCETON - Hamfest. Bureau County
Fairgrounds. Talkin: 146.955 -600 PL
103.5. Starved Rock RC, Jerry Hagemann
N9ZJK, 815-538-6932, Email: womksham-
fest@hotmail.com Web:
heep://www.qsl.net/w9mks

VA - MANASSAS - Hamfest. Ole Virginia
Hams ARC, Mary Lu Blasdell KB4EFB, 703-
369-2877. Email: mblasd1638@aol.com
Web: http://www.qsl.net/olevahams

June 9

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

PA - BLOOMSBURG - Eastern PA Section
Convention. Columbia-Montour ARC,
George Law N3KYZ, 570-784-2299,
Email: n3kyz@jlink.net

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

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

Web: http://www.ecarc.org

June 10

IL - WHEATON - Hamfest. Six Meter Club
of Chicago, Joseph Gutwein WA9RIJ, 630-
963-4922 or 708-442-4961. Email:
wadrij@mc.net Web: http://www.cyber

connect.com/orion/smec.html

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

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

OH - SUFFIELD (AKRON) - Hamfest.

Goo r ARC, Rich Kuster N8ZDQ, 330~
796-3951. Email:
rich.kuster@goodyear.com

NY - BETHPAGE - Hamfest. Long Island
Mobile ARC, Ed Muro KC2AYC, 516-520-
9311. Email: hamfest@limarc.org

Web: hetp://www.limarc.org

June 16

N] - DUNELLEN - Hamfest. Raritan Valley
Radio Assn., Doug Benner W2NJH, 732-
469-9009. Email: wb2njh@aol.com Web:
http://www.w2qw.com

June 23-24

CA - FERNDALE - State Convention,
Humboldt ARC, Redwood ARC, Farwest
Repeater Assn., & Southern Humboldt
ARC, Marci Campbell K361AU,
marcidon@quik.com Web:
http://www.geocities.com/dem95501

JULY 2001

July 1

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

July 4

PA - BRESSLER - Hamfest. Emerick Gbort
Park. W3UU, Pete deVolpi K3PD, 717-705-
1370 weekdays. 717-938-8249 eves 6-9pm
& weekends. Email: w3uu@aol.com Web:
http://members.aol.com/w3uu/

July 7

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

Email: oganr@in.net

Web: http://www.indyhamfest.com

July 8

IL - PEOTONE - Hamfest. Kankakee Area
Radio Society, John “Chip" Moore K910C,
815-933-1323. Email: karsfest@yahoo.com
Web: http://www.w9az.com

July 14

GA - GAINESVILLE - Hamfest. Lanierland
ARC, Terry jones W4TL, 770-967-6364.
Email: w4tl@arrl.net Web: hitp://www.
mindspring.com/ - watl/hamfest.htm

TX - TEXAS CITY - Hamfest. Tidelands
ARS,{DE Wileman AA50P, 409-945-6794.
Email: aa5op@aol.com Web:
http//www.tidelands.org

July 15

PA - KIMBERTON - Hamfest, Mid-Atlantic
ARC, Bill Owen W3KRB, 610-325-3995.
Email: gem@op.net Web:
http://www.marc.org/hamfest.html

July 22

IL - SUGAR GROVE - Hamfest. Waubonsee
Community College, Rt. 47 at Harter Rd.
VEC exams. Talkin: 147.210 (+600) PL
103.5/107.2. Fox River Radio League, POB
673, Batavia, IL 60510-0673. Web:
hetp://www.frrl.org/hamfest.html

July 28

OH - CINCINNATI - Hamfest. OH-KY-IN
ARS, Mr. Lynn Ernst WDBJAW, 859-657-
6161. Email: wd8jaw@arrl.net Web:
http://www.gsl.net/k8sch

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

CALL OR GO ON-LINE TO ORDER YOUR FREE VIDEQ CATALOG - 100’s OF PRODUCTS - MICRO CAMERAS - WIRELESS VIDEO - LIPSTICK CAMERAS - DIGITAL VCR's

COLOR TFT FLAT SCREEN MOD

Jur new color

PAN / TILT / ZOOM CAPABILITY

UNIT IS ONLY
5.8mm THICK!

TFT-M25 - $149.95

“YOUR WEB BROWSER IS YOUR REMOTE EYE!"
FLEXCAM

he Flexcam acts as an intemet |
camera server. No software | $CALL
needed in order to view your

video. All you need is a web browser

such as Internet Explorer or

Netscape. Flexcam includes many

special functions including video

quality control, panftilt/zoom

interface and network configuration.

All of them are administrated by the

web browser. Features 4 video |

inputs-1internal-3 external.

INTERNET WEB CAMERA WITH BUILT-IN |

= LIVE VIDEO!

compact enclosure.

remote control

@ Ali-in-one CCTV system
& Built-in digital image storage
& Programming and image retrieval by

< Bullt-in video motion detection
< Built-in alarm inferface

@ Quick Ghange Lens Pack (standard).
3.6 installed 2.9, 6.0, 8.0 provided
(12.0 and 16.0mm available)

< Black and white standard resolution

WEATHERPROOF DIGITAL STORAGE CAN PE

The SWC-40R combines a black & white
video camera, digital image storage, video
motion detection and an alarm interface in
a compact, vandal proof enclosure. It is
unique as it offers a complete CCTV
surveillance system within a single

SWC-40R
$849.95

All programming and image refrieval
can now be done through a

o Dimensions: 5"x 4" x 4.5" aster remole control.

ully adjustable focus from 0.5

inches to infinity. Contains a true

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

VIDEO HEAD IS ONLY
7MM IN DIAMETER!

MH-SCO1
$545.95

small sleek
indestructible design and
pinhole lens allow for
various applications and
simpie installation. Comes
equipped with a RCA
JACK for easy connection
to TV monitor or VCR.
Camera | Grealforcovertuse inany-

from place imaginable.
SONY CM-550CP - §79.95

EVI-D30
$1149.95
Comes with control
soffware. VISt our web
sifa for 8 demonstration.
www: polarisusa.com

Our new weatherproof
day/night color camera
can view in total
darkness at a distance
up to 10 meters. Comes
enclosed In awater tight
aluminum housing and
equipped with a 3.6mm
lens for aviewing angle
of 60 degrees
25mm{W) x 17mmiD)

SONY AUTO TRACKING VIDEO
12X Zoom Built-In
Pan/Tilt Auto
Tracking

WORLDS SMALLEST TRANSMITTING
amera is so OPERATING RANGE IS

small itcan be  APPROXIMATELY 400 FT. O
mounted in wall @
clocks, exit signs,
briefcases, picture
frames or even a
baseball cap!
Connects toa 9V
l‘lum battery and will

Infrared B/W | OPerate up to 6 hours.

3.6mm L
1.1"r: 1.37"‘-‘ 2.4GHz Wireless Receiver NAT-9 Color Camera - $
GFR-5002 - $119.95 NAT-5 B/W Camera - $249

MB-1250P
Color Pinhole
5.0mm Lens
127" x 1.27"
§99.95

MB-1250HRVF MB-1250HRP
Color Varifocal Hi-Res Color Pinhole B/MW Audio
4mm-8mm Lens 5.0mm Lens 4.3mm Lens
1.26" x 1.26" x 2.38" 127" x1.27" 118" x 1.18"
$199.85 $149.95 $69.95 §119.95

Write in 57 on Reader Service Card.




Hardware Events

In the article introduction last month, we men-
tioned that the serial I/O board offers an alternative
to constant polling when you want to detect switch
closures or monitor some other type of input data.
This feature of the serial I/O board is something we
call "hardware events” or sometimes just "events.”
The basic concept behind hardware events is that
the serial board itself takes over the job of moni-
toring input pins, instead of leaving it up to the con-
trolling PC.

We recently used this I/O board in a wood-
working shop, which belongs to a brother of ours.
We wanted to use a PC to control some ventilation
fans and an outdoor floodlight so that he could
control these devices from a web browser any-
where on the local network (or with an Internet
connection, from anywhere in the world!). He also
needed to have convenient wall-mounted push-but-
ton switches to control these devices while he was
in the shop. We connected each of these momen-
tary push buttons to a separate input bit on the /O
board, and each fan and light was switched by a sep-
arate relay connected to a corresponding output
bit.

On the software side, a traditional technique
for this type of situation would have been to set up
a polling loop in the PC application.This loop would
constantly poll the I/O board for the status of the
input bits that are connected to the push buttons.
When it detected that a push button had been
pressed, it would turn on the relay that controls the
device. However, there are several problems with
this technique: it wastes CPU time; it can some-
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times be difficult to work into your code; and it
generates a lot of traffic on the serial link to the I/O
board.

The hardware events feature of this serial I/O
board offers a much better solution to all of this.
Instead of the PC constantly asking the I/O board
for the status of the switches, the /O board itself
can monitor the switches and send the PC a mes-
sage when the switch changes state! In essence, the
I/O board is telling the PC "don't keep asking me
about the switch — ['ll tell you when something
happens."

You might be wondering how your application
will know when the message arrives. The software
libraries that we supply for the
project hide most of the details
involved, but basically you sup-  En
ply a callback function which
will be automatically executed
when a hardware event occurs. !“

Parameters will be passed to 'a-b_d
your function, indicating which onnI;=d

bit or byte on the /O board
was involved. For those of you “yg

not familiar with callbacks, ynb
don't worry. The concept is

rather simple. To put it loosely, Cn
a callback function is just some  cn.b

code you write that will be L
automatically executed when |
certain conditions are met. The
documentation included in the A
accompanying download for
this project explains how to
register your callback function

by Ben, Phil, and John Bright

with the software library.
Hardware Events Implementation

This serial 1/O board has two different types of
events that are available: byte events and bit events.
A byte event is defined as a change in state on a dig-
ital /O port. When a byte event is enabled for a
port, the serial board will send a message to the
host PC whenever any of the bits on that port
change state. A bit event is defined as a change in
state on a specific bit on a digital I/O port. When a
bit event is enabled for a bit on a port, the serial
board will send a message to the host PC whenev-
er that specific bit changes state. On a given 1/O
port, either byte events or bit events can be enabled
or disabled, but not both types at the same time.
Also, although this board has analog support on
port |, no events are available for that port when it
is in analog mode.

Events are generally intended to be used on a
port that is configured as an input port, but this is
not a requirement. The event-checking routine in
the firmware does not make any distinction
between inputs and outputs. This feature can be
used for testing, diagnostics, or even as confirmation
that a new value has been written to a port. In other
words, by configuring a port as an output port, and
enabling an event on that port or a bit on that port,
the user can generate an event by sending a new
value to that port or bit.

While hardware events are very handy in many

| situations, it is important to understand that they do

TABLE 1§

Action Example

enable buffer for port n El

disable buffer for port n Xl

set port n as input or output A

read in data on port n ]

read bit b on port n il.l

output d } O1=25

output bit value d on bit b of

Eor't n 0l.5=0
yte events enabled for port n I

bit event enabled for bit b of

portn vl.3

disable all events for port n Cl

disable event for bit b of port n cl.3

toggles between CR and CR/LF L

identify the board |

ping B

set port | for digital mode D

set port | for analog mode A

read analog value on channel n

of port | a2



have some limitations.An event must last for a cer-
tain period of time in order for it to be detected by
the microcontroller. The firmware implements a
polling loop, which checks the pins for events just as
fast as it can. Still, if a pin changes state and then
returns to its original state too quickly, the micro
cannot detect the event. Exactly what "too quickly”
is can be difficult to define, because it varies based
on what is happening on the serial board, and even
on how many events are enabled. Still, under normal
operation, when the serial board has finished pro-
cessing all commands, and there is no serial activity,
you can expect the board to catch an event if it lasts
for at least 10 microseconds.

Firmware Logic
Discussion/Flowchart

The firmware that runs on the Atmel micro-
controller was written in assembly language. Space
prevents including the source here, but both the
source code and the compiled hex file are included
in the accompanying download for this project (see
the Resources sidebar).

Note that you don't have to analyze or under-
stand the code in order to build this project. As
described in the last issue, you can simply download
the already assembled program into the microcon-
troller and be done with it. However, the source
code is available for those of you who want to cus-
tomize it to suit your special needs. In any case, to
give you a general understanding of the firmware,
here is an overview of the tasks it performs:

1) System Initialization: Sets up the stack
pointer and buffer pointers, initializes /O ports and
data registers, configures the UART, enables inter-
rupts, etc.

2) Serial Communications: The micro's
built-in UART makes it easy to send and receive
data and commands from the host computer.

3) Command Storage and Retrieval: A cir-
cular buffer is used as a queue for commands
received from the host computer (more on this
below).

4) Command Processing and Execution:
After a complete command has been received from
the host computer and stored in the buffer, it is
processed and executed.

5) Event Reporting: The firmware monitors
the I/O pins for the occurrence of any hardware
events that have been enabled (the concept of
events was discussed above).

The overall program flow of the firmware is
illustrated in Figure |.In essence, the main loop is
comprised of checking for hardware events that
have occurred on event-enabled ports or bits, call-
ing the appropriate functions to deal with events,
and calling a function to process the next command

Figure 1: Flowchart

for the firmware.

Initialize

e

Store the new

Port 1 dota
and transmit
Find next altered
bit, transmit, and
store the change.
Y
Same thing
for Port 2 r
Serial Interrupt
+ Read character,
Same thing Store in buffer
for Port 3

v

If character is a

re 8
increment number

Number of of commands

Yes

commands

= 07 *

Roll over pointer
if appropriate

Execute the next

command In the
buffer. Decrement

number of
commands

when the number of commands is greater than 0.
Note that if events are enabled at the byte-level,
then events at the bit level are not checked for that
port.

The buffering strategy mentioned in task 3
deserves an explanation. In order to make sure that
no incoming characters are lost, a buffer is set up to
store the characters as they are received. Each time
a serial character is received by the UART, an inter-
rupt routine is called to store the character in the
buffer. The interrupt routine stores the character in
the location indicated by a "WWrite Pointer” and then
advances the pointer. A circular buffering technique
is used, meaning that when the write pointer

approaches the end of the buffer, a "rollover"
occurs, resetting the pointer to the beginning of the
buffer, and new characters will now overwrite the
old characters that have already been processed. In
our implementation, the pointer is not forcibly
rolled over as soon as it reaches a certain point.
Instead, a pointer is only rolled over after the end
of a complete command (marked by a carriage
return) if the pointer has reached the Rollover
Threshold. This technique ensures that a rollover
will not occur in the middle of a command, leaving
the command split between start and end. After a
complete command is received, it is retrieved and
executed. See Figure 2 for an illustration of this

Incoming

Write

Y

Character

Start

Pointer

Rollover
‘Threshold
1

End

Read

- |Command Processing

Pointer

and Execution

Figure 2: Circular buffering

technique used in the
firmware.
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buffering technique.
Compiling the Firmware

The original compiled firmware needed for
programming the micro in this project is stored in
the file serbrd.HEX, which is included in the down-
load for this project. If you do not need to cus-
tomize the firmware, then this is the only file you
need and you can simply program this file into the
microcontroller, as described in the last issue.

For the adventurous people who want to tweak

the firmware, you will find the entire source in the
file SerBrd.ASM, which is also included in the down-
load. You will need to run this file through the AVR
assembler in order to get the HEX file that will be
used to program the micro. If you are using the
command-line assembler that comes with the
STK200 development kit, you could simply enter:

CAAVRTOOLS> avrasm serbrd.asm serbrd.lst
serbrd.hex

You now have a file called serbrd.hex.

The STK200 also includes an assembler pro-
gram that runs in the Windows environment. It is a
handy program; however, if you were to attempt to
open the firmware source code with this program,
you would be sadly disappointed. For one reason or
another, this program cannot open files that are this
large. Perhaps this has been taken care of in Atmel's
development software that can be downloaded
from their site, but we have not tried it.

Testing the Board

Once you have assembled your board and pro-
grammed the firmware into the microcontroller,
you are ready to test your board. Here are a few
guidelines to keep in mind as you begin testing. Since
the board has on onboard 5V regulator, supply
about 7-8V DC to the board. For the serial connec-
tion, use a straight-through serial cable, as opposed
to a crossover (null-modem) cable. This means that
all the pins on one end of the cable go to the same
pin number on the other end of the cable. No pins
are crossed over.

Determine which PC serial port you are using
(COMI,COM2, etc.).The settings on your serial port
should be eight bits, no parity,and one stop bit (8N1).
Also be sure you set your serial port to the same
baud rate that the serial board jumpers are set for.

We will now use a simple terminal application
to connect to the serial board, test it, and look at a
few of the things it can do. For those who may be
unfamiliar with a terminal program, it is simply an
application which allows you to type characters at
your keyboard, and send them to a serial port on
your computer. You can also see any incoming data,
as well.

You can use any terminal program you are
familiar with.WWindows comes with a terminal called
HyperTerminal. Freeware terminal programs are
also available (see Resources for details). You will
have to enter a few settings (serial port, parity, stop
bits, etc.). Then connect to the board.

Take a look at the list of the serial board com-
mands in Table |. Note that you will not normally
use these commands directly in the software appli-
cations that you write. Instead, you will call functions
in the provided software library, and the library will

take care of the low-level commands.

NVENBOOEVEN

See and Order from Our“Action

AMAZI N G DEVICES BRICLEENGE: www.amazing'Lc_omﬂ

We are using the low-level commands
right now for testing and demonstra-
tion purposes.

First, we will 'ping' the board to
test the serial link. This is a simple

PLASMA FIRE SABERS

Laser Window Bounce Listener] TAKE CONYROL Using Rmmardspanes dhisgion. e X

. Electronic H gis in the terminal window and hit

mmmﬁmﬁmm”&m”” m,ma"&w ries ) M '‘Return’ (note that all commands are

fikernd opticalrecerver. Vibrations on the indaw from intemal pichure epkoof the centur, o case-sensitive and should be followed
Specify blue, grn, pur, redor yel. I Electronic circuitry places subject under your

sounds and voices are now clearly heard Range can be upto several i \ grn, pur, ]

hundred meters depending on the output power of the laser used | | Maoving light appears to evaporate into space
Blades screw into handie for replacement

LWBS Plans for 3 Laser WindowBounce Systerms............... $20.00 -

N & We stock all size and color blades, maufer adapters, tubes
LWBEK Kit of 100' Complets for Science Project . .. $120.95 digitaldrivers, and o0 ic designs, Wirsless

by 'Return’). If all is well, you should
see a 'G' for the response.This means
that the /O board received the 'P'

control! Induces ALPHA relaxed mind states.

. ) i L} Ll
LLR3K Low Cost Optical Receiver Kit 36095 | L o solind modules changa tonewith motlon B and sent a 'G' back to the PC.
LLR30 Ready lo Use Above Oplical Receiver. . . $98.85 i ‘or Mind Control................. $15.00
e < : SAB15 Assbied with 15" Biade . $49.95 SAB15KKiL .$29.95 | MINDZK KitPlans . $49.95
LLR40 Higher Performance of Above Receiver/ Optics........... . $199.95 7 . . o h
LM650P3 Visible Red Smw Laser Madule 10 1007 $29.95 [| SAB24 Assbled with 24' Blade. $79.85 SAB24K Kit.. $59.95 L MIND20ReadytoUse. . .. $79.95 Testmg ther Features
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Before we begin typing more
commands, it should be mentioned
that many of the set-up and output
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an error, you will see an exclamation
point in your terminal window.
When the board is powered up,
all the ports default to input. Let's
read Port 3. Type '13' in the terminal
window. You should get back 'P3=FF'.
The 'FF' is the hexadecimal value pre-
sent on the input port. Try grounding

e
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a couple of the input pins on Port 3 and read it
again. You should see the value change.

To output data, we must first configure the port
as an output port. We will use Port 2 in this exam-
ple. Type 'S2,1' to configure Port 2 as output (you
won't see any returned characters). Now, type
'O2=FF' to turn on all the bits of Port 2.You can eas-
ily verify this with a logic probe or some LEDs.

Finally, we will demonstrate what happens when
hardware events occur. Event detection is disabled
by default, so we will have to send a command to
enable events on the line we are interested in. If Port
3 is no longer in input mode, send a 'S3,0' command
to put it back in input mode. Connect a momentary
switch between ground and bit 0 on Port 3.

Send the command 'v3.0' to enable events on
bit 0. Finally, close and open the switch a couple of
times. You should see the message 'b3.0=I' or
'b3.0=0' appear in the terminal window every time
the switch changes state. You can see how the I/O
board automatically sends messages to the PC when
the input changes.

You might want to explore some of the other
commands in the list. There is not space to deal with
them all here, but you get the idea of how things
work. Input, output, and event commands are avail-
able for individual bits or entire ports. More exten-
sive documentation on the commands is available in
the download for this project.

PC Software Libraries

The terminal provides a nice way to play
around with the serial board, but the included soft-
ware library for this board provides a superior
method for controlling the board in your applica-
tions. It provides convenient, consistent access to
the board and maximizes its capabilities. It is avail-
able for C or C++ on Windows and Linux, and a
special class module provides full support for Visual
Basic.

Another term for a software library is an
Applications Programming Interface, or APl for
short. A major benefit of using our API is that the
programmer does not need to know much about
how the serial board works, nor how to perform
low-level serial communications. Because the pro-
grammer doesn't need to keep track of numerous
details, the APl helps to avoid frustrating mistakes
and bugs. Another benefit of using an APl is that it
encourages consistency in programming. Common
tasks will always be handled in a similar fashion, mak-
ing programs easier to understand and maintain.

Also, as mentioned in the section on hardware
events, the serial board sends a message to the PC
whenever an enabled event changes state. Without
the API, this incoming message — which could
arrive at any given time — might be difficult to deal
with. But the included APl makes this feature very
easy to deal with. If you program in C or C++, you
can simply have the API call a function that you have
written whenever an enabled event occurs. In Visual
Basic, the event routine of the included class mod-
ule is triggered whenever an event occurs (this is

Firmware, Software Library, Examples,
Documentation
The files are available from two sites:
The Nuts & Volts web site:
www.nutsvolts.com
Winford Engineering:
www.winfordeng.com/serial/

Terminal Program
Teraterm is a freeware terminal program for
Windows. Search for 'teraterm’ on:
WWW.TUCOWS.COm

Figure 4: Hardware needed for

the Visual Basic sample
application.

similar to the Click event of a button). In either
case, the event routine is passed parameters, which
indicate which event occurred, and what its new
value is.

Thorough documentation for the APl is includ-
ed with the download. Each function is documented,
and occasional code snippets are included. Start
your reading with the included overview and the
programming guide to get familiar with the library,
and then refer to the reference section when you
need help with specific details.

Sample Applications

Sample applications are a good way to demon-
strate some of the capabilities of the serial board
while at the same time providing some guidance for
programmers.We have included some sample appli-
cations with the API, which you can download. We
will briefly discuss ‘the sample done in Visual Basic.
We will not repeat the source code here since it is
included in the download. See Figure 3 for a screen
shot of the application. We will have three opera-
tions occurring simultaneously:

1.) Poll an analog channel and graphically display
the value on the screen.

2.) Count the hardware events which occur on
a particular pin and display the tally on the screen.

3.) Write the hardware event tally to an output
port.

You need to connect some very simple hard-
ware to the serial board in order to use this sample
application. See Figure 4 for details. Load the Visual
Basic project and look at the Form_Load() proce-
dure. Change the baud rate and serial port configu-
ration options to match your set-up and then run
the program.

Turning the potentiometer connected to Port |
will change the size of the bar graph on the screen.
At the same time, the serial board is monitoring
Port 2 Bit O for events. When an event is
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up if necessary. The key is to just get started. Have
fun! NV

detected, the event count is updated on the
screen and the value is written to Port 3. If
you have the LEDs connected, the count will
be displayed in binary form for you to see.
This was a very simple example, but
doubtless you can think of a number of
areas where these techniques could be put
to use. The download also includes some

LEARN ABOUT PIC MICROCONTROLLERS

Plcln Books

sample applications written in C, as well as
an all-purpose, text-based test utility avail-
able for both Linux and Windows.

Conclusion

Have any questions? Be sure to down-
load the software package (see sidebar),as it
contains the firmware, software libraries,
documentation, and sample applications.
Feel free to contact the authors if you have
questions. The email address is serial@
winfordeng.com. We are also interested in
hearing about the ways you were able to use
this board.

If all this is new to you, take the time to
try it out.VWe covered a lot of material, but
it's really pretty easy once you get started.
Computer control is a fascinating area, and
the possibilities are endless. Read a temper-
ature sensor and graph the readings over
time, or automate some part of your home,
Monitor a building via the Internet. Start
with something simple and work your way

See Table Of Contents: http:/fwww.sq-1.com
Secure Online Ordering s Available

PiCisa

SQUARES |1 | mectromcs

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

of Microchip Inc.

http://www.cq-l.com
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In this column, | answer
questions about all

aspects of electronics,
including computer

hardware, software, cir-
cuits, electronic theory,

troubleshooting, and
anything else of interest

to the hobbyist.
Feel free to participate
with your questions, as
well as comments and
suggestions.

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

Corona, CA 92879.

What's Up:
High-power lamp chaser,
high-power power supply,
and reverse powered
triacs. Another round of.
NiCd/Ni-MH charging
questions. Two good parts
and manual search sugges-
tions, plus a new look at
our web site. Reader input
on previous
* questions/answers, and
finally, it's all happening at

the zoo.
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A Normally-Closed Triac

. | am looking for a circuit that uses a triac and a
3011 opto-coupler that acts like a normally-
closed relay until the 3011 LED is energized and opens
the triac's "contacts.”
Neil Whittaker

via Internet

- Actually this a is fairly easy trick if you look at it

from the right perspective.You want it on when
it's off and off when it's on, right? Simply short the input
of the triac's gate so that it can't trigger. The hard part
is to not waste a lot of power in the process. What you
need to do is place a low-value resistor from the anode
to the gate, then short that gate to ground when the
MOC3010 comes on (note that the MOC3010,
MOC301 I.and MOC3012 are electrically identical
except for the LED trigger current).

1MOVAC
=]

i

Load

Posistor *

MOC3010
5]

1
Fa SIS 0y WL 1860 :
it E - : Triac
[ WA
.

* Salvaged from old
TV or PC monitor

This is well and good when the triac is conducting,
because virtually zero power has to be dissipated by
the gate resistor. But when the MOC3010 shorts out
the gate, the power across the resistor jumps from
nada to P = El. Assuming the triac needs 25 mA to trig-
ger, that means | |0 volts times .025 amps equals 2.8
watts — unacceptable.

The secret is a PTC (positive temperature coeffi-
cient) thermistor, like the kind used in the degaussing
coil of your TV set or PC monitor — a posistor, to be
exact. When cold, they have low resistance. Short them
out, though, and they get hot and reduce the current
flow to almost nothing. So for a short period when the
MOC3010 kicks in, there will be a minor surge of cur-
rent until the posistor warms up and reduces the cur-
rent flow.While posistors are easy to find and sell for
less than a buck (any TV repair shop has them on
hand), | suggest you cannibalize an old TV or monitor
because it's free and just the right value. If you can't find
one locally, the YMI120D 105N600 from Thermometrics
(Digi-Key, 800-344-4539; www.digikey.com) is a
good choice.When the MOC3010 short is removed,
the posistor cools and returns to its low-resistance
state.

Extracting Zip Files For Free

. | have Windows 98, but | can't expand or
decompress the Easytrax.zip file that | down-
loaded from Protel.com. | would appreciate if you could
tell me how to do it. | haven't had this computer very
long, and | can't find any assistance from the Help
Menu.
John Lee
via Internet

. Most files on bulletin boards and electronic ser-

vices like CompuServe and the Internet are dis-
tributed as archives. Two benefits of using archives for
electronic file distribution are that only one file transfer
operation (download) is required to obtain all related
files, and the file transfer time is minimized because the
files are compressed. Zip is the most popular archive
format. To extract the individual files from a Zip file you
need an unzipping software program — see the list
below. A few Internet services, like AOL, will automati-
cally unzip files after they are downloaded.

Aladdin Expander — free!
www.thefreesite.com/cgi-
bin/search/hyperseek.cgi?lD=956797325
CAM Unzip — free!
camdevelopment.com/cuz.htm
www.davecentral.com/10236.html

FreeZip — free!
www.ozemail.com.au/~nulifetv/freezip
PowerArchiver 2000 — free!
www.thefreesite.com/cgi-
bin/search/hyperseel.cgiZlD=956797324

PKZip — $34.00
www.pkware.com
The Unzip Wizard — shareware ($16.95)
www.pc-shareware.com/unzipwiz.htm
WinZip — $29.95
www.winzip.com
I Click UnZip — $9.95
cmbsoftware.com/clickandunzip.htm

| Step UnZip — $19.95
| stepunzip.com

Why Can't 1 Mix Ch 3 and Ch 41

. With respect to the question on mixing satel-
lite and TV in the Jan. 2001 issue, what is the
downside of simply combining the channel 3 output of.
the satellite receiver with the TV antenna? Provided
there is no local channel 3 VHF, you could still have one
coax throughout the house.When you want satellite,
you tune to channel 3; when you want local TV, you spin
off of channel 3 and tune into channel 4,5, 6, or what-
ever. If you have an X10 IR to UHF transceiver unit, you
can do this from your remote.And if you have a pro-
grammable remote, you can program your satellite dish
functions, too.
Derek Casari
Los Angeles, CA

- Simply put: it creates crosstalk. The channel 3

moedulator inside your DSS receiver lacks the
expensive filtering of TV broadcast modulators.
Consequently, the signal is "wider" than it should be and
channel 3 will spill into nearby channels, including chan-
nels 2,4,and 5.That's why you need an "agil modulator"
— 1o move it to an area where the airwaves aren't so
cramped.

A little background:When TV was "invented,” no
one envisioned its impact on the at-that-time movie
going public, so there were but a few experimental
channels allocated to the new technology. At that time
everybody thought |3 channels would be more than
enough. (Bad guess!) To reduce channel crosstalk, the
channels were alternated so that there would never be
two adjacent channels in any one broadcast region.The
first TV broadcasts were B&W, mono audio. As color,
Surround Sound and closed captioning came on line,
greater demands were placed on the technology — yet
the same old bandwidth had to handle the added infor-
mation. So you can see why a sloppy DSS filter can
wash out nearby channels, and why the DSS fits better
in the UHF spectrum where there's more headroom.

Adapt-An-Earphone Jack

. | have a portable clock radio that | often use
for easy listening and as an audio signal source.



Unfortunately, my co-workers don't always appreciate my taste in music and
the speaker volume often confuses my audio testing. Is there a way to add an
earphone jack to this versatile device while turning the speaker off?
James Dayans
via Internet

A - This circuit calls for an interrupt-type earphone jack, one that breaks
the speaker circuit when an external speaker or headset is plugged in.
This protects your worker's ears and makes it easier to use it as a signal

source without having to open the case to clip across the speaker terminals.

SPKR Headset
| l Earphone
‘ | Plug
& o
Earphone
—_—— —— Jack
High
= Impedence
0 Outpua
Earphone —— [||& ¥ High
mPJu; 8. E 1K Impedence
0 Output
Radio Shack
2731380

When used as a signal source, an audio transformer isolates the radio
from the equipment under test. Notice that the transformer is reversed, with
the secondary connected to the earphone jack and the input to the signal
source.A |uF cap prevents DC current from flowing through the primary
winding.

Battery Charger Question

charging rechargeable batteries, like NiCd and Ni-MH. One company
hich makes such a claim is Advanced Charger Technology, Inc. (800-
606-6452; www.actcharge.com).

My question: Is there any real advantage to using a pulse charger in terms
of battery life? | don't think that most proprietary chargers for heavy-use bat-
teries such as found in, for example, portable electric drills or cell phones use
pulse chargers. Therefore, | am skeptical that the benefits of pulse charging are
more hype than reality-Your thoughts?

Q . | have read a number of advertisements extolling the virtues of pulse
W

Greg Voge
via Internet

- Many low-end battery chargers use linear chargers in a current source

configuration monitored by a battery-charger IC. This method, while
inexpensive, generates a lot of heat and requires charging times of up to 10
hours. In today's fast-paced world, that overnight charging time and power
waste is not an option.A better way to charge a battery is to use switching
modulation — commonly called pulse charging.

Using pulse charging, the heat inside the battery doesn't build up like with
the linear method, which extends battery life. Moreover, because more of the
charge goes into the battery, and not wasted as heat, the battery reaches full
charge in a fraction of the time. Advanced Charger Technology actually pio-
neered a large chunk of this technology, and holds a number of patents on it.
Their claim to fame is that, unlike most pulse charging methods, they don't
require a trickle cycle to maintain the charge in the cells. Hype you ask? Not
really, just bragging about a better mouse trap.

Slow Charging Ni-MH Batteries

on a NiCd battery charger? | read the article "Build a Low-Cost Ni-

I-MH Battery Charger" (Jan. 2001) by Fred Blechman, which indicates
you can charge Ni-MH batteries in any charger so long as you do not exceed
1/10 of the capacity and be mindful of the charge time. | have a nifty little
charger about the size of an audio cassette which can charge four AA batter-
ies at a time. The charge current is 88 mA,; the batteries | want to charge are
1200 mAH. | see no reason | can't use this charger to charge my Ni-MH bat-
teries — is there! It would make a super charger (no pun intended) to take
traveling.

q‘_ Is there any reason | cannot charge my 1200 mAH Ni-MH AA cells
Cad

Don Smith K6CHS
via Internet
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A . Ni-MH batteries can work with a slow charger/wall adapter or any
charging method with a charge rate less than C/10 — 1/10 of battery
capacity. In fact, Ni-MH batteries can be left on the charger indefinitely at
C/10 or lower charge rates. Exceeding this charging current, or charging any
Ni-MH battery at higher currents beyond its recommended charge time, can
shorten its useful life. In your case, C/10 equals 120 mA, well above the capac-
ity of an 88-mA charger. Bottom line: use it.

Go! Slow! Stop!

- I'd like a light chaser circuit that would mimic a traffic light, where
three 150W lamps would flash in a green, yellow, red sequence.The fre-
quency will be about 2Hz. What do you have, if anything, in your bag of tricks?
Frank Petrich
via internet

. Just so happens | have a very solid design that's been around for a

long time, and can be found in many hobbyist kits, like the CL-1 from
Electronic Rainbow (317-291-7262; www.rainbowkits.com). Most cir-
cuits are designed to drive LEDs. I've modified the circuit to flash high-wattage
incandescent lamps.
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The front end of the circuit is straightforward, with a 555 pulse generator
clocking a 4017 decade counter/divider.With each clock pulse, one of the Dx
outputs goes high. Normally this would light an LED, so what I've done is use
the same output to light the LED inside a solid-state relay (RadioShack 275-
310).This relay uses zero-crossing triggering to reduce RFl interference and is
capable of controlling lamps up to 300 watts.

Common Sense CMOS

- In your Dec. 2000 column you stated that an LM339 chip that you
bought at RadioShack turned out to be a CMOS type. This sounds like
just what | am looking for. Could you give me the designation, manufacturer, and
date code of that chip? The RadioShacks in my area carry different brands of
LM339, but | can't tell which ones might be CMOS. So far, | have found ST, TI,
and Philips all with a designation of LM339N, and all claiming a quiescent cur-
rent of 800 uA. | think | may be looking for an LP339. It's rated at 60 uA.
Anonymous
via Internet

- Yep, it's an LP339 from Texas Instruments. National Semiconductor
makes the same chip, which you can buy from Digi-Key (800-344-
4539: www.digikey.com) in case your local RadioShack doesn't have one on
the shelf, Just keep in mind that CMOS can't have ANY unconnected inputs;
that's what | missed the first time when | assumed BT (binary junction tran-

sistor) technology. BTW, if you see an NE prefix (i.e., NES55) or 7555 on
chips from RadioShack, they are CMOS from TI, too, so heed the above
warning.

Part Search ...

. | am looking for a Texas Instruments Tl p47a (also labeled Tl P47)

transistor: | was wondering if you can find a source for this transistor?
Josh Smith
via Internet

- The transistor's number is actually TIP47, and it's available from
Mouser Electronics (800-346-6873; www.mouser.com) and
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- Safe for plasties and fiber,
; Use on computer cases and all

office equipment. Also cleans|
soft fabrics. 5 oz. cercacl can.

1 BH B
187 188 170

TB3360 24.99 2374 21,37
P L L L L I e

+ Order Line — (800) 824-3432 * International — (724) 495-1230 * Fax Orders — (724) 495-7882

* Technical Support — [724) 495-1231 * No Minimum Order - (Orders under $20 subject 1o $ 5
charge) sUPS 3 day, Blue, Red, & Fed. Ex. Shipping Available [Call for charges) » PA Res. Add 7 %
Sales Tax *Open Mon-Fri 9:00 AM - 5:00 PM (EST) * Corporate Accounts / Guantity Discounts
Available *We accept M/C, VISA, Discover & American Express with no surcharge # Call For FREE

Cumi«g ($2.00 Outside U.S.) ) .

* We Carry A Complete Line OF Electronic Components ® Email - unielect @ aol.com

Visit us on the web | www.unicomelectronics.com Unicorn .‘"ﬂﬂi“

FREE SHIPPING!! an pre-poid orders 'I‘II“?.S"'"P:«;-;;J:‘
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Electronics Q & A ]

Future Electronics (800-655-0006; www.future-active.com). This NPN
transistor (housed in a TO-220 case) has a VCEO (collector-to-emitter break-
down voltage) rating of 250 volts and a collector current of | amp; a suitable
substitute is the NTE198.

... to Part Find

- | have a part that looks similar to a TO-3 transistor package but with
' four leads. It's labeled PIC625. I've searched Digi-Key and chipdirecto-
ry.com, and found nothing. Do you know where to find this part?
J.S. Smith
via Internet

- Locating parts can be a nightmare, and I've done my best to point out
=% web links to find even the most obscure and obsolete.You can find a list
of the most productive sites located on our web site (www.nutsvolts.com)
under the name PARTFIND.TXT. | located this particular device using the
Google.com search engine.

Quick COMPpSEEK; http://members.es.tripod.de/adm/popup/roadmap.shtml
PIC625 = SW-REG, 60V, |5A, 100kHz

Nuts & Volts Search ...

- Please tell me which issue you outlined a basic circuit application for
Q a solar panel battery charger. | keep all my back-issues (for the last
three years) of Nuts & Volts, and it would really help if there was an article or
subject-referenced look-up table or an index of some sort for the various
entries in both your column and others over the years.There is such a wealth
of useful information that keeping track of it is mind-boggling.
Greg Roehr
via Internet

. You'll find two versions of the solar panel battery charger in the April
G 1997 issue. Know the feeling of trying to remember just where and
when an article or topic was published. To help you in your quest, the Nuts &
Volts web site has a search feature that locates many past features and
columns. The site is updated constantly, so check it often for new additions.

++« and Manuals Found

- | was given a GenRad |900A Wave Analyzer. It is in excellent condi-
¥ tion and | would like to use it or at least understand what can | do

Cool Web Sites

Watch the pandas play at the Smithsonian National Zoo;
live video cams and color stills.
http://pandas.si.edu
Or watch Hua Mei and Bai Yun, San Diego Zoo's pandas, at play
on their live Panda Cam
www.sandiegozoo.org/special/pandas/pandacam/index.html

Perhaps the serene underwater pictures of Monterey Bay

Aquarium's Kelp Cam is more to your taste.
www.mbayaq.org/efc/efc hp/hp kelp cam live.asp

Into bugs? Check out the Insect Zoo cam at the lowa State
University Entomology Department; includes remote control
camera.
http://[zoocam.ent.iastate.edu
B LI e ve s psonsarscesansasrasas

Fun zoo animals from A to Z.
www.bemboszoo.com/Bembo.swf

with it. Can you help me find a manual, schematics, or anyone willing to
explain how to use this beautiful instrument?
Luis Morana
Minneapolis, MN

. An extensive list of vendors for ham radio, radio, TV, video, audio,and
[~ test equipment can be found on our web site (www.nutsvolts.com)
under the filename MANUALS.TXT. I'm aware vendors come and go. So if you
readers would be so kind as to send me additions/deletions to this file so that
it's current, I'd really appreciate it. Everybody benefits from this feedback —
and, hey, if it's an exceptional addition, you could get your name in print and
$25.00 if it relates to a reader tip — which | haven't seen in a while. (Hint!
Hint! All contributions to the Q & A column pay $25.00 if it's an original idea.)

MAILBAG
Dear T}:

Your May 2000 Nuts & Volts tach schematic did not print clearly in my
copy. Is that a 10K resistor going to pin 17 And the CAL portion of the circuit

An Astron Power Supply Is Reborn

In the Jan. 2000 issue you answered a question regarding a pair of

duty cycle @ five minutes on and five minutes off). A cooling fan directed on
the pass transistors would allow longer periods of ICS intermittent operation.

Q burned-up power supplies, and you gave a
diagram using three 2N3055 transistors with an

output current of 8 amps. I'd like to build a similar
power supply using four 2N3055 transistors,
which | have on hand, already wired, and mounted
on a large heatsink. The companion transformer
outputs 16 volts AC at 35 amps. | plan on using
the power supply to power a Kenwood TS-430S
transceiver, which requires 13.8 volts DC at 20
amps to transmit. Can | achieve my goal with the
parts | have?

-]

.. Smith | 110VAC Bm 18VAC

via Internet

3055 015w
AAA
nz0ss 01w
330
23055 DA
A
Radio Shack r 30
[ VA ——y
MN3055  01/5W
e
L iy
TIP120

A - Operating battery-powered transceivers
from a bench power supply is a common
practice. Most often an Astron power supply is
used because of its low cost and availability. The
following circuit is based on an Astron design.

As you can see this is a bare bones unit,
which | did on purpose to keep cost down. It
doesn't have voltage or current meters or over-
current protection, but both can be easily added.
Although you say your transformer is rated 16
volts, | believe it's probably matched to the tran-
sistor array and will output the needed 13.8 volts
DC with no problem.The output current is a con-
servative 20 amps, but it can easily deliver up to
25 amps when operated in the ICS —
Intermittent Communication Service mode (50%

Radio Shack
276-1161

VoLT ]
4

5 2 JF
4 1.5 ADJ l
6 Eo,
i 10k - =
’

7 13
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Vipeo LCD
4 Inch Video NTSC $150
Sharp P/N 4LU4E
Composite NTSC & RGB Input
12:00 OR 6:00 Viewing Angle
Integrated Backlight & Inverter
Extended Temp: -10 to + 60 C
Brightness: 260 nits
Power Consumption: 4.3 Watls
Contrast: 50 to 1

CHARACTER LCD

OPTREX DMF-50058N-EW
240 x 64 Graphic EL Backlit STN $30

ey

LCD MonNiToRrR
104" DSTNor 121" TFT

OPTREX DMF-5005N Analog SVGA Input

240 x 64 Graphic Reflective STN $30] Autosync.

SANYO DM2023-7G1 Auto Sizeing

2 x 20 Character Reflective STN  §8 | Automatic Expansion of VGA
SHARP LM20A21 images to SVGA (On 12.1%)
2 x 20 Character Reflective STN 8 Very Aggressive Pricing
VIKAY 2035TNLD NOTW-D Starting under $500!

2 X 16 Character LED Backlil STN 58

ToucH MONITOR LCD DiISPLAYS CONTROLLERS
et 63 MonoSTN 880 | IsA
J04°VGATFT 9.4" Mono Reflecti $60 PCI
Analog VGA Input ye 900 hatacive
105 Nit Brightness 8.4"TFT $250 | PC/04
RS-232 Touch Screen Option | 9:4°DSTN §150 ) NTSC
Only 9.9Wx 7.7H x 1.5 10.4° TFT §350 | Analog VGA
Kbl Fof Faciav Aol 10.4"DSTN §240 | Complete LCD Kits with LCD,
ry Automation Co 5
s ntroller & Cable Starting
gui:y :ﬁ;‘;ﬂ% -E,a I:ﬁl:ﬂoum NoteBook Screens under $200
oy o 340 Models in Stock
Obsolete Screens Stocked
Hard To Find LCD? Call!
Computer Technologies
“The World Leader in LCD Recycling”
Ph: (949) 361-2333 Fax: (949) 361-2121
hitp://www.flat-panel.com
Circle #29 on the Reader Service Card.
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Electronics @ & A

shows a 500-ohm (?) variable resistor hanging in mid-air, connected to noth-
ing. Obviously one end goes to ground, but where does the other end con-
nect to the chip?
Grant Fair, M.S.W., R.S.W.
Willowdale, Ontario, Canada

Response:

Sorry, sometimes during the sizing process of fitting the schematic to the page,
some lines drop out Let's try this arrangement of parts and see if it fits better —
and is more readable. BTW, I've had feedback on this circuit saying it doesn't work
with all magnetos. If you have a problem, feel free to get back to me and I'll see if
we can do a workaround.

TJ Byers
Q & A Editor
+Y
i
! ! 1
210k 2470 () 10mA
] Ileter
11 o 8
{ N 1 Vee OUT 3
cl ;Lmﬁ?l? 10
FPump GHND
2 3 4 12 !
1N4143 g £ 10k t L, é s00 | CAL
0z 1uF 390k
i SN N ol N |
2.2k
A — 2 I
Inductive . L
14145 20k
piEkUp k TTh 02 ?
m N PR S |
Dear T}:

| would like to would point out an error relating to the question regard-
ing the use of the parallel port to turn on and off a tape recorder. The values

in your "OUT" statements toward
the end of the response would NOT
turn on individual bits as you pro-
pose, but rather set bits in the binary
representation of the number in the
OUT command. I'm sure you intend-

ADC Virtual Instruments turn your PC or laptop
into a sophisticated storage scope AND spectrum
analyzer AND multimeter. Display simultaneously
on large screen! 100MS/s 8-bit or 1.2MS/s 12-bit or
333kS/s versions. Great for schools, test depts, etc.
Input to Excel! LabView/NT drivers included.

Do oada

Stocked in NY by Saelig Campang:
networks, RS232/422/485, CA

ENVIROMON -
humidity &
Record for 365/24 without a PC even if power
fails. Monitor 30 sensors 400 yds away. With
cables and easy software.

temperature
light sensors, door position, etc.

(thermistor),

Remote audio
alarm. Use TC-08 for most thermocouples.

= - = o aoa
O SO a O 000 5

DRDAQ for P ed to put in:
. Instruction for Logic "1"

s Q0 ) Data Line | Out

= % All LOW | OUT &H0378,0
S DO OUT &H0378, |
e i DI OUT &H0378,2
o D2 OUT &H0378, 4
T D3 OUT &H0378,8
T . D4 OUT &H0378, 16
— : D5 OUT &H0378,32
e ; D6 OUT &H0378, 64
DRDAQ - is a PC adapter = D7 OUT &H0378, 128
with sensors for light, pH, IS AIlHIGH | OUT &H0378.255

volts and temp. Great for
science fairs! Supplied with
ready-to-run software and
lots of physics/chem exp'ts.

Virtual Instruments, 12C and embedded controllers, BITlink 2-wire
Nbus, etc. See www.saelig.com for Product of the Month!

34 Maren 2001/ Nuts & Volts Magazine

Circle #30 on the Reader Service Card.

It would be worth mentioning
that you could use binary arithmetic
"and” / "or" statements to control
individual lines without affecting the
state of the other lines, and that the
parallel port address could also be
&h278 or in really unique cases
&h3BC — if memory serves.

Steve Jones
via Internet
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We accept Visa

vastercara, amex,  AtT@NtioN: Nerds—-Geeks rsiswwonr

and Discover

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

The Vintage Mac Superstore!

LOGIC BOARD BLOWOUT! Peltier Junction BLOWOUT!
=3 STARTING AT *

$19!

Peltier Junction

with heat sink, works on 5V &12V
13/16ix 1 3/161

Less Than $5 Each or

PM 6100 ........ ONLY $49 7200 ......... ONLY $29 4 for $19

7100/66 ...........

Be sure to check us out on the web at http://www.shrevesystems.com for the best prices on Vintage Mac gear!

MONITOR MAYHEM!

19°-21 fixed res 1024 X 765 [l H.P. 17" fixed res 832 X 724 Global Village

ONLY...$49 asis W ONLY....$79 30 Day GOld e sian
Warranty

13"-14" fixed res 640 X 480 H.P. 17" fixed res 640 X 480 ON LY $ I

ONLY....$25 as is ONLY....$79 30 Day Global Village
Warranty Bronze

External Modem

16” Rasterops fixed 832 X 624 2400 Bps/9600 Fax

ONLY....$79 30 Day

Warranty e ON LY $ 1

PAS16 Audio CMS Tower SCSI Case
Spectrum Holds 4 5.25SCSI full ht. drives

15” Radius Pivot
ONLY....$25 as is

| 16 Bit Sound Editing - mmm’ $79
¥ Card ONLY $19 — .
RAM
.I 9 Apple 1MB30Pin 4For$i
Esnmtng 4MB72Pin  2For$5
Curtis ADB Track Ball $5 EACH Apple 11 256K Memory
Expansion Kit
: ; PDA Genuine HM51256P-10 ONLY $1
Drive Lock Security System for Leather Carry

Portable Computers-protects your Case Membrane [Miscellaneous
data if lost or stolen! Let your palm Track Pad for |51 g bit Video Card $19
$5 $5 pilot lead the life Mtap e | $149
ONLY........onsrnorarsisen of luxury! Apple ADB Keyboard $19
1.44 Super Drive ::g

lone ADB Mousell
$ 3 Macally ADB keyboard s s | P
A . o Bernouli 90 MB EXT Lo
5 it 44MB SyQuest Ext $10
NO EXCHANGE ;

PAHT #  REQUIRED! l-c Rgﬁqgvélgkpply 88MB SyQuest Ext $19

861-0474
$25 minimum ,52';'{'," ﬁ:ﬁj?’;tems Prices reflect a 2% cash discount and are subject to chang Retums

order Shreveport, La 71101 are subject fo a 15% restocking fee. Not responsib
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OSCILLOSCOPES & ACCESSORIES |

OSCILLOSCOPES
TEK 7104 1 GHz 2-Channel Oscilloscope,

L R v T T ——. XY ]
TEK 7904 Oscilloscope with plug-ins:

7A19; TA26; 7B80; 7B85 $850.00
PROBES
TEK 1101 Accessory Power Supply, for FET probes ....................... $175.00
TEK AB9028 Isolator,

DC-20 MHz, 20 mV-500 Vidiv. .00
TEK P6046 100 MHZ Difiorential Probe ...............c..ccccssmemseesises .00

TEK P6101A pair 1X 34 MHz Probe pair,
10 Megohm/32pF, new in G ...
TEK P6201 900 MHz 1X/10X/100X FET
TEK P6202 500 MHz 10X FET Probe ......
TEK P&701-0pL.02 O/E Converter, 450-1
DC-700 MHz, ST conn.

FUNCTION
HP 3310A 5 MHz Function $250.00
HP 3312A 13 MHz Function G $500.00
HP 3325A-002 21 MHz Sy ized Function
HV output option $1,200.00
TEK AWG5102 Arb Waveform Gen. 20 MS/s, 12 bits,
50ppm synthesis <1MHz $650.00
TEK AWGS!W@AMWM Generator,
dual channel option $800.00
TEK DDS01 Digital Ddﬁy& Burst Gen.,
for function & pulse gen's $200.00
TEK FGSDiOPmam’nﬂﬂa 20 MHz Function Generator,
TMS000 series $800.00
TEK FG501A 2 MHz Function Generator,
TM500 series ... $275.00
TEK FG502 11 MHz Function Generator,
‘TM500 series ........ $275.00

sefies.
TEK FG503 3 MHz Function Generator,
TMS500 series

TEK RG501 Ramp TM500 series
WAVETEK 288 20 MHz Synthesized Function
GPIB $650.00

PULSE
BERKELEY NUCLEONICS 70858 Digital Delay

Generator, 0-100 mS, 1 nSres. S HZE MHZ ..o
HP 8007B 100 MHz Puise G
HP 80128 50 MHz Pulse Generator,

variable 1 time
HP 8013A 50 MHz Dual Output Pulse Generator ...
HP 80138 50 MHz Dual Output Pulse Generator ...
TEK PG502 250 MHz Pulse Generator,

Tr<1nS, TM500 series

K PG508 50 MHz Pulse Generator, TM500 series

VOLTAGE & CURREN

VOLTMETERS
FLUKE 845AR High Impedance Voltmeter / Null Detecor............ $400.00
HP 4574 715 g Y8 $1000.00
B3457A 71 igit Voltm 2
i $450.00
00

]

N“

HP 3478A 5-1/2 digit Mult HPIB
KEITHLEY 181 6-1/2 am Nanovoltmeter,
10 nV sensi ’
SOLARTRON 7081 B«1f2 digit Voltmeter .. S—— = K1)
TEK DM5010 4-1/2 digit Multimeter,
TM5000 series plug-in
TEK DM501A 4-1/2 digit Multimeter,
TMS00 senies plug-n

CALIBRATION
FLUKE 510A AC Reference Standard,
10 VRMS, 0-10 mA
FLUKE 5154 anable Calibrator, DC/AC/Ohms,
line & battery
FLUKE SzzmenswmmmAnﬂiu
DC-5kHz, 0-20 A

VOLTAGE SOURCES
HP 6114A Precision Power Supply,
0-20V0-2A/2040V1A
HP 6115A Precision Power h
0-50V 0-0.8A / 0-100V 0-0.4A
KEITHLEY 228 Programmable
Voitage/Current Source
CURRENT METERS & SOURCES
FLUKE Y5020 Current Shunt,
20V /20 A max., 1 milliohm value
HP §177C DC Current Source, to 50V, 500 mA .....
HP 6181C DC Cument Source, to 100V, 250 mA
HP 6186C DC Current Source, to 300V, 100 mA ...
KEITHLEY 225 Current Source,
0.1 uA-100 mA, 10-100V
TEK CT-5 High Current Transformer for

$450.00
$900.00
$1,900.00

WE BUY AND SELL

Inquiries 307-635-2269
Orders

IMPEDANCE & COMPONENT TEST

L.CRH.
BOONTON 62AD 1 MHz Inductance Meter, 2-2000 uH .................. $550.00
BOONTON 728D 1 MHz Capacitance Meter,

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

1-3000 pF full scale $800.00
GR 1658 ALC , 120 Hz! 1 kHz X $1,000.00
HP 4262A 3-1/2 digit LCR ;

120 Hz/ 1 kHz/ 10 kHz $950.00
HP 4274A 5-1/2 digit LCR Meter,

100 Hz-100 kHz, HPIB $3,250.00
STANDARDS
E.S.1. SR-1 Standard Resistor, various values ...

E_S.I. SR1010 Resistance Transfer Standards,

1 Ohm-100

GENERAL RADIO 1408-SERIES C 150.00
$275.00
$1,500.00

Gmm—w—mm:m 0-111.10 Ohms,

0.01 Ohm $100.
GR 1433-J 4-Decade Resistor,

0-11,110 Ohms, 1 Ohm $150.00
GR 1433-K 4-Decade Resistor,

0-1,110 Ohms, 0.1 Ohm $150.00
GR 1433-P 5-Decade Resistor,

0-1.1111 Megohm, 10 Ohm $500.00
T.D.R.

TEK 15038-03.04 TD.R.,

050,000 ., chart recorder & batery pOwe ...
! POWER SUPPLIES

SINGLE OUTPUT

HP 6024A 0-60 V / 0-10 A/ 200 Walls
max. CV/CC Power Supply

HP 6033A Power
D-ZOVIO-SDA.’ZODWWM HPIB ..

HP 6110A 0-3000 V 0-6 mA GV/CL Power Supply

HP 62018 0-20V 0-1.5 A CV/CC Power Supply

HP 62038 0-7.5 V 0-3 A CV/CC Power Supply ..

HP 62078 0-160 V 0-200 mA CV/CC Power Supply ..

HP 62638 0-20 V 0-10 A CV/CC Power Supply .

HP 62668 0-40 V 0-5 A CV/CC Power

g

385

HP 62748 0-60 V 0-15 A CV/CC Power Supply ..
HP 6282A 0-10 V 0-10 A CV/CC Power Supply .
HP 6299A 0-100 V 0-750 mA CV/CC Power Supply ..
HP 6384A 4.0-5.5 V at B A CV/CL Power Supply ...
HP 64438 0-120 V 0-2.5 A CV/CC Power Supply
HP 6643A 0-35 V 0-6 A CV/CC Power Supply, HPIB
HPGB&AMG\'DQSAEL’OMPW
Power Supply, HP
KE’OO.EI‘E:B-&MMVMACWCCMSW =
LAMBDA LK-352-FM 0-60 V 0-15 A CV/CC Power Supply
SORENSON DCR 600-0.758 0-600 V 0-750 mA
CV/CC Power Supply
SORENSON SRL 20-120-20V 012 A
CVICC Power Supply
SORENSON SRL 60-8 0-60V 0-8 A
CV/CC Power Supply
MULTIPLE OUTPUT
HP 8205C Dual Power Supply, 0-40 V 300 mA &
0-20 V 600 mA, CVICL
HP 62288 Dual 0-50 V 0-1 A CV/CC Power Supply ...
HP 62368 Triple Output Power 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 CV/CC Power Supply
KEPCO MPS-620M Triple Output Supply,
dual 0-20V 1A tracking & 0-6V 5A ...
TEK PS503A Dual Power Supply, TMSOGW

MISCELLANEOUS

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

EEpgEsIaad: |
883883328838888 8

e
-
N
o

sa i
8

BEE
8 88

g

ILMAN 1 ACPwm'Snum
250 VA, 0-130 VAC, 45-2000 Hz
HP 585018 HPIB mm

Supply P
HP B060A 300 Watt Programmable Load,
0-80 A/ 3-60V, HPIB

TRANSISTOR DEVICES DAL-50-15-100 Programmable
Load, 0-50 V, 0-15 A, 100 Watts max. ...

TIME & FREQUEN
SINGLE OUTPUT

e Fax 307-635-2291
800-538-1493
2701 Westland Court, Unit B, Cheyenne, Wyoming

HP 5318A 100 MH2/100 nS Universal Counter, HPIB ..
HP 53708 100 MHz/ 20 pS Universal Counter, 11 digits
PHILIPS PM6672/411 120 MH2/100 nS Universal

senes

TEK DCS03A 125 MHz/100 nS Universal
Counter, TM500 series

TEK DCS09 135 MHz/ 10 nS Universal
Counter, TMS00 series

FREQUENCY COUNTERS

EIP 548A-06 26.5 GHz Frequency
Counter, i 26-60 GHz

Counter; GPIB & power meter opt
FLUKE 7220A-010,131,351 1.3 GHz
Mhﬂypﬂnﬂ OCXO, and res. mult. ....
Counter

, OC!
HPWIBMWM

upssaanmt.uusma—uﬁw
Counter,

HP 1058 Quartz Oscillator,
0.1/ 1.0/ 5.0 MHz, baltery power ...

AUDIO & BASEBAND |

SPECTRUM ANALYSIS
HP 3586C Selective Level Meter,
DISTORTION ANALYZERS
RMS VOLTMETERS
FLUKE 8922A True RMS Voltmeter,
180 uV-700V, 2 Hz-11 MHz
OSCILLATORS
TEK SG502 Sine/Square Osc.,
5 Hz-500 kHz, 70 dB step atten., TM500 ..
WAVETEK 98 1 MHz Synthesized Power
Oscillator, GPIB

MISCELLANEOUS
HP 3575A Phase-Gain Meter,

$1,200.00
$1,200.00

$950.00

$600.00
$850.00
$350.00
$275.00

1 Hz-13 MHz, dual display
KROHN-HITE 3103 High/Low Pass Filter,
10 Hz-3 MHz, 24
KROHN-HITE 3200 High Pass / Low Pass Filter,
20 Hz-2 MHz, 24 dB/octave
KROHN-HITE 3202 Dual HP/LP/BP/BR Filter,
20 Hz-2 MHz, 24 dBloctave $450.00
ROCKLAND 852 Dual Highpass/Lowpass Filter,
0.1 Hz-111 kHz $650.00

RF & MICROWAVE

SPECTRUM ANALYZERS

HP 11517A/1BA/19A/20A Mixer Set,
12.4-40.0 GHz, for HP B555A/8569A ...

HP 11970A WR28 Harmonic Mixer, 26.5-40 GHz .

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

HP11871KWR42HmIﬁmhrI'Fm

84498 Preampiifier, 1.0-26.5 GHz ...
HF B8559A/853A-001 Spectrum An.,

0.01-21 GHz, 1 kHz res.,wii
HP 85640A Tracking Generator,

300 kiHz-2.9 GHz, for HP 8560 series ... .. $5,000.00
HP 8565A-100 Spectrum Analyzer,

10 MHz-22 GHz, 100 Hz min. res. bw. . ... $3,000.00
HP 85688 Analyzer,

100 Hz-1.5 GHz, 10 Hz min. res. . ... $8,500.00
HP 85698

T o Vvt  sss0000
TEK 492-0pt.02 Spectrum Analyzer,

50 kHz-18 GHz, 1 kHz res. ,250.00
TEK WM782V WR15 Harmonic Mixer, 50-75 GHz ......... 1,500.00
NEIWORKMALI’ZERS
HP 11650A N y Kit, APC7 g-m
HP 116658 Modulator, mswwmwwswv
HP 4815A Vector

0.5-108 MHz, Iom-n-lmkiohm < $1,200.00
HP 85028 75 Ohm Transmission/

Reflection Test Unit, 0.5-1300 MHz .. $675.00

N $1,800.00
HP 8511A Fraquency

45 .5 GHz, for HP B510 .. $6,500.00
HP 8717A Transistor Bias Supply $500.00
HP B756A Scalar Analyzer, HPIB $1,375.00
HP R85026A WR28 Detector,

26.5-40 GHz, for HP 8757 series . ey o L

PB021/AB302, 10 1000A s $375.00  1p 5314A 100 MHz/ 100 nS Universal Counter §175.00
TEK P6022 AC Current Probe wiermination, HP 5315A 100 MH2/100 nS Universal Counter X
935 Hz-120 MHz, 6 A pk $250.00 HP 5315A-001,003 100 MHz/100 nS Univ. Counter;
VALHALLA 2500 AC-DC Cument Calibrator, TCXO rel. & 1 GHz C-ch. $550.00
2uA-2 A, DC-10 kHz $675.00 HP 5315A-003 100 MHz/100 nS Univ. Counter,
1 GHz C-channel option $450.00
s =
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90 DAY WARRANTY PARTS AND LABOR -
TEST EQUIPMENT WANTED CALL OR FAXLIST -

10 DAY INSPECTION
OPEN ACCOUNTS

SIGNAL GENERATORS
FLUKE 6060A Synthesized Signal Gen.,
$1,500.00

$1,900.00
... $1,800.00
$2,250.00
.. $2,500.00
. $2,000.00

.$500.00

GIGATRONICS 6000/8-16 Synthesized CW Gen
8-16 GHz, 1 MHz res., +10 dBm ...
GIGATRONICS 875/50 Lovelied Mulwlmr. x4,
50.0-75.0 GHz output, -3 dBm
3 Signal/Sweep

GIGATRONICS 800/2-8
Gen., 2-8 GHz, 1 MHz res.,GPIB ..

HP I1TD7ATasiPlug-inhrHP8660mm

HP 11720A Pulse Modulator, 2-18 GHz,

$450.00
. $3,500.00
Signal Generalor,

0.1-980 MHz, 100 Hz res., HPIB, OCXO .....c..coucriuinni $1,600.00

HP 8657A-002 Generator,
HPO .1-1040 MHz, 10 Hz res,, HPIB .. ... $2,750.00
8660C/86603A/866338
Generator, 1-2600 MHz, AM, FM .. $3,250.00
HP B8671A Synthesized C i

2-6 GHz, 1 kHz res., +8 dBm ... $2,750.00
HP B672A Synthesized Signal Generator,

2-18 GHz, +3 dBm output $4,500.00
HP B673H-212 Synthesized Signal Generator,

2.0-12.4 GHz, 1 kHz res. $8,750.00
HP BB84B Signal Generator,

54-12.5 GHz, AW WBFW Pulse ... ... $3,000.00
HP B684D Signal Generalor,

5,4-18.0 GHz, AW WBFM/ Pulse ... e $3,750,00
WAVETEK 852 Signal Generalor,

1-4 GHz, +10 dBm, AM, FM $750.00
'WAVETEK 954 Signal Generator,

R AR T N S T [S———. 11 1
WAVETEK 957 Signal Generator,

12-18 GHz, +7 dBm, AM, FM $750.00
SWEEP GENERATORS
HP 8350B/83522A Sweep Osdillator,

10-2400 MHZ, +13 B 10VOIE .......c.ccverereressscsonsreressssee $3,900.00
HP B350B/83540A-002,004 Sweep Oscillator,

2.0-8.4 GHz, 70 dB step $3,900.00

B350B/83545A-002 Sweep Oscillator,

59—124&Hz.70d3mp $3,900.00
HP

2-20 GHz, +10 dBm levelied .. ... $6,500.00
HP B3570A RF Plug-in, 18.0-26.5 GHz,

+10 dBm levelled $6,000.00
HP 8601A Generator/Sweeper,

0.1-110 MHz, +20 dBm levelied .$400.00
HP 8620C Sweep Osnlhlor Frame . .$550.00
HP B6222B-002 RF Pl

10.2400 Mz, +13 GBm vid., 70 dB step at. . .. $1,250.00
HP 86222B-E69/8620C Sweep Oscillator,

0.01-2 GHz & 2-4 GHz, +10 dBm, w/irame ... ... $1,500.00
HP B86235A-001 RF Plug-in, 1.7-4.3 GHz,

+16 dBm levelled $400.00
HP B6241A-001 RF Plug-in, 3.2-6.5 GHz,

+8 dBm levelled $300.00
HP 86260A-HO04 RF Plug-in,

10.0-15.0 GHz, +10 dBm $400.00
HP 86280A RF Plug-in, 2.0-18.0 GHz,

+7 dBm lavelled $1,200.00
HP 862808 RF Plug-in, 2.0-18.6 GHz,

T L L e R S $1,650.00
HP BE290C RF Plug-in, 2.0-18.6 GHz,

+13 dBm levelled $1,850.00
WAVETEK 2001 Sweep Generator,

1-1400 MHz, +10 dBm, 70 dB step atten. ...........cormnvreernenre $900,00
WAVETEK 2002A Sweep Generator,

1-2500 MHz, +10 dBm, 70 dB step atten. ... $1,200,00
WAVETEK 862 Generator,

1MDGHerwhem+12dBmum ... $950.00

WILTRON 6717B-20 Freq. Synth./ Sweeper,
10 MHz-8.4 GHz, +13 dBm, AM, FM ..

POWER METERS

BOONTON 428/41-4E Analog Power Meter,
with 1 MHz-18 GHz sensor

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

Power Meter,

- $6,500.00

$450.00

HP 435B/B481A
-30 to +20 dBm, 10 MHz-18 GHz ..
HP 435B/8482B Power Meter,

0 1o +43 dBm, 100 kHz-4.2 GHz .
HP 436A-022/8481A Power Meter,
=30 to +20 dBm, 10 MHz-18 GHz, HPIB
HP 436A-022/8484A Power Meter,
=70 10 -20 dBm, 10 MHz-18 GHz, HPIB .

HP 11729B-003 Carrier Noisa Test Set,
5 MHz-3.2 GHz

HP 415 SWR Meter $200.00
HP B347A Amplifier, 25 dB gain,

100 kHz-3 GHz, +22 dBm $2,900.00
HP 8406A Comb Generator,

1/ 10/ 100 MHz in 105 GHz $500.00
HP B447A

20 dB, 0.1-400 MHZ. 5 4B NF, +8 dBM OUIPU ..o $375.00
HP 8447E Amplifier,

22 4B, 0.1-1300 MHz, +13 dBm output ... ..$760.00
HP 8447F-H64 Dual Amp.,

9 kHz-50 MHz 28 dB & 0.1-1300 MHz2 25 dB ........................... $800.00
HP B901A Modulation Analyzer,

150 kHz-1300 MHz

HP 89018-1,2,3 Modulation An.,

0.15-1300 MHz, rear input, OCXO, axtLO .........cccooiieimninarins
HUGHES 1177H01F000 TWT Ampiifier,

>30 dB gain, 2-4 GHz, 10 Walts output ...........c.covveveeenrensee
HUGHES !}HH‘IDFOOOTWT Amplifier,

>30 dB gain, 1.4-2.4 GHz, 20 Watts ..
HUGHES B010H13F000 TWT Amplrﬁﬂr,

>30 dB gain, 3-8 GHzZ, TOWAMS ...........cooommiiinieriimimsanisinss
RF POWER LABS ML50 Amplifier.

2-30 MHz, 47 dB gain, 50 Watts, metered, 28V ..
ROHDE & SCHWARTZ ESH2 Test Receiver,

9 kHz-30 MHz

AEROWAVE 28-3000/10 WR28 Directional Coupler,

10 dB, 26.5-40 GHz $300.00
AMERICAN NUCLEONICS AM-432 Backed

Spiral Antenna,LHC, 2-18 GHz, TNC(!J INEW® L $95.00
AVANTEK AMT-400X2 WR28 Active Doubler,

+10 dBm in/ +10 dBm out 26-40 GHz .
BIRD 6735-300 1 kW Load,
25-1000 MHz, LC{f), with
BIRD 8201 500 Want Oil Dielectric Load,
DC-2.5 GHz, N{f)
FXR/MICROLAB SL-03N Stub Stretcher,
0.3-6.0 GHz, 100 Watts max., N{m/) ...
GR B74-LTL Constant Impedance Tmn'hone Lme

0-44 cm, DC-2 GHz $400.00
HP 11590A-001 Bias Network,

1.0-18.0 GHz, APC7 $450.00
HP 11638A 2-Way Power Divider,

DC-18 GHz, N{m/iA) .... $300.00
HP 11681D-001 Directional Co

22 dB, 2-18 GHz, N(f)-all ports .. ... $450.00
HP 11692D Dual Directional Coupler

22 dB, 2-18 GHz $800.00

HP 33321K Programmable Step Aften,,
0-70 dB, DC-26.5 GHz, 3.5mm ..
HP 333271.-006 Programrrlabio S:ap Anenuaunr

0-70 dB, DC-40 BHEZ, 2.0 1..vovisreseisioionivsnssivsssssssssisssisosiis $1,000.00
HP 778D-011 Dual Dir. Coupler

20 dB, 100-2000 MHz, APC7 test port.............. TINERERORE RS $450.00
HP 779D Directional Coupler,

20 dB, 1.7-12.4 GHz $400.00
HP B431A 2-4 GHz Band Pass Filter, N(MV) ...............cccceussicecsicsiis $150.00

HP B484G-002 Programmabie Step Attenuator,
0-11 dB, DC-4 GHz, SMA
HP 87300C-020 Directional Coupler,
20 dB, 1.0-26.5 GHz, 3.5mm ..
HP K422A WR42 Flat Broadband
18.0-26.5 GHz
HP K532A WRA42 Frequency Meter,
18.0-26.5 GHz
HP K752A WR42 Directional Coupler, 3 dB,
18.0-26.5GHz ............
HP K752C WR42 Directional Coupler, 10 dB,
18.0-26.5 GHz 5
HP K7520 WR42 Durechmai Couplel ZD dB
18.0-26.5 GHz ..
HP K870A WR42 Slide Screw Tunef
18.0-26.5 GHz
HP K8148 WR42 Moving Load,
18.0-26.5 GHz ..
HP Q752D WR22 Dlmnmnl Cm.pkal
20 dB, 33-50 GHz
HP R422A WHEB Cryslal Detector,
b e - S —
HP A752D wnza Directional Coupler,
20 dB, 26.5-40 GHz
HP R914B WR28 Moving Load, 26.5-40 GHz
HP V365A WR15 Isolator, 25 dB, 50-75 GHz
HP V752D WR15 Directional Coupler,
20 dB, 50-75 GHz
HP X870A WR0 Siide Screw T
HUGHES 45322H-1110/1120 WR22

HUGHES 473168H-1111 WR10 Tuneable Detector.

75-110 GHz, positive polarity $600.00
HUGHES 47741H-2310 WR28 Phase Locked

Gunn Osc., 32.000 GHz, +18 dBm .. s 925000.00
HUGHES 47742H-1210 WR22 Phase Locked

Gunn Osc., 42,000 GHz, +18 dBm ... sdbias $2,750.00
KRYTAR Nlmlﬂ Directional Delwol‘

1-20 GHz, SMA(IfVSMC $200.00
KRYTAR 2616S Directional Detector,

1.7-26.5 GHz, K({/m)J/SMC $200.00
M/A-COM 3-19-300/10 WR 19 Directional Coupler,

10 dB, 40-60 GHz $450.00
MICA C-121S06 Circulator,

17.5-24.5 GHz, SMA(l/m/m) $75.00
NARDA 3000-SERIES Directional COUPIENS ..........c.cuecccurcennee $150.00
NARDA 3020A Bi-Directional Coupler,

50-1000 MHz, N $500.00
NARDA 3024 Bi-Directional Coupler.

20 dB, 4-8 GHz $375.00
NARDA 3080-SERIES Precision High

Directivity Couplers $225.00
NARDA 368BNM Coaxial High Power Load,

500 Watts, 2.0-18 GHz, N(m) $500.00
NARDA 3752 Coaxial Phase Shifter,

0-180 deg/GHz, 1-5 GHz $1,000.00
NARDA 37538 Coaxial Phase Shifter,

0-55 d6g/GH2, 3.5-12.4 GHZ ......c.cocoonrenvecrrvenrencmenssicsesrenesene $1,000.00
NARDA 4000-SERIES SMA Miniature

Directional Couplers $75.00
NARDA 4247-20 Directional C

20 dB, 6.0-26.5 GHz, 3.5mm(f) ... ... $200.00
NARDA 42478-10 Directional

10 48, 6.0-26.5 GHz, 3.5mm(l) ... -..$200.00
N.ARDA 5070-SERIES Precision

$300.00
NARDA 562 DC Block,

10 MHz-12.4 GHz, 100V max., N(m/) ... ... $65.00
NARDA 765-10 10 dB Attenuator,

50 Watts, DC-5 GHz, N(m/f) $165.00
NARDA 791FM Variable Attenuator,

0-37 dB, 2.0-12.4 GHz $600.00
NARDA 792FF Variable Attenuator,

0-20dB, 2.0-12.4 GHz $375.00
NARDA 793FM Direct Reading Vanable Attenuator,

0-20dB, 4-8 GHz $225.00
NARDA T94FM Direct Reading Variable Attlenuator,

0-40 dB, 4-8 GHz $375.00
OMNI-SPECTRA 2085-6010-00 Crystal Detector,

1-18 GHz, negative polarity, SMA{m/) .. ... $50.00
PAMTECH KYG1014 WR42 Junction Circulator,

18.0-26.5 GHz $250.00
SONOMA SCIENTIFIC 21A3 WR42 Circulator,

20 dB, 20.6-24.8 GHz $75.00
TEKTRONIX 2701 Step Attenuator,

0-79 dB, DC-1 GHz, AC or DC coupled ..........ooocecersrevcvrsrecsrcreerr. $175.00
TRG B510 WR22 Direct Reading Attenualor,

0-50 dB, 33-50 GHz .$900.00
TRG V510 WR15 Direct Reading Attenuator,

0-50 dB, 50-75 GHz .. ...$900.00
TRG V551 WR15 Fi ieocoo
TRG W510 WR10 Direct Rnaring Attenuator,

0-50d8, 75-110 GHz . $1,000.00
TRG W551 WR10 Frequancy Meter, 75-110 GHZ .......c.ocivvmmmmsrensnr $750.00
WAVELINE 100080 WR28 Terminated

Crossguide Coupler, 30 dB $200.00
WEINSCHEL 150-110 Programmable

Step Attenuator, 0-110 dB, DC-18 GHz, SMA .- $450.00
WEINSCHEL DS109 Double Stub Tuner,

1-13 GHz, N(m/f) $150.00
WEINSCHEL DS109LL Double Stub Tuner,

0.2-2.0 GHz, N{m/) $150.00

COMMUNICATIONS

HP 4935A Transmission Impainment
Set

$600.00

HP 59401A HPIB Bus $375.00
MICRODYNE nzuomn 215-320 MHz Telemetry

Receiver, PSK demodulation $450.00
TEK 1411R PALGen WISPG12 syncTSG11

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

TSG15,TSG16 $1,000.00

TEK 1411R PAL Test Gen., wSPG12,TSG11,TSG12,

TSG13,TSG15T5G16
TEK 1411R-op1.04 PAL Test Gen.,w/
SPG12,TSG11,TSP11 TSG1:1TSG15 TSG16 .
TEK 147A NTSC Test Signal Generator,

with noise test signal E
TEK 148 PAL Insertion Test Signal Generator ...
TEK 520A NTSC

10 or 20 dB, 33-50 GHz TEK 521A PAL Ve = $750.00
HP Q8486A Pmr Sensor, $1,500.00 HUGHES 45712H-1000 WR22 Frequency Meter, $750.00
HPW&‘JMHLP?‘:GISHED’; e HUGHES 45714H-1000 WR15 Fraquancy Meter, Sooi08 MISCELLANEOUS
EG&G / PAR. 5302 / 5316 Lock-in Amplifier,
RF MILLIVOLTMETERS e Matar . o 2 s il $1,000.00 100 mHz-1 MHz, GPIB / RS232C $2,250.00
BOONTON 92C RF Millvoltmeter, UGHES S5720t 1000 WRIZ Dlracs S R N FLUKE 2180A RTD Digital Th $500.00
3mV-3Vis, 10 kHz-1.2 GHz .$500.00 HP 59307A HPIB VHF Switch $200.00
Reading Attenuator, 0-50 dB, 33-50 GHZ .............oocomeuronrins $1,000.00
RACAL-DANA 9303 RF Millivoltmeter, HUGHES 45724H-1000 WR15 Direct P.AR. 5206-95,98 Two-Phase
10 kHz-2 GHz, -70 to +20 dBm .. st essasansan $750.00 2 Hz-100 kHz, GPIB_ $1,500.00
Reading Attenuator, 0-50 dB, 50-76 GHZ ........cccc....rmemseensene $1,000.00 TEK TM e
AMPLIFIERS, MJSCELLANEOUS HUGHES 45732H-1200 WR22 Level 200 upsanas“ww $450.00
AMPLIFIER RESEARCH 4W1000 Ampiifier, Set Attenuator, 0-25 dB, 33-50 GHZ ...c..vmcnmccmiccsinsssisncines: $250.00 TEK TMS006 5000 sedas -
40 dB gain, 4 Watts, 1-1000 MHZ............co.sissnmmssssisssensoniins $950.00 HUGHES 45752H-1000 WR22 Direct mm“"“ug §500.00
BOONTON 82AD Modulation Meter, Reading Phasa Shifter, 0-360 deg..33-50 GHz ............ccccuiiens $1,400.00 TEK TM504 500 Aol 4
AM / FM, 10-1200 MHz . HUGHES 45772H-1100 WR22 Thermistor Mount, Power Module $175.00
C.P1.VZCB961K1 TWT Amplifier, -20 to +10 dBm, 33-50 GHz $400.00 TEK TM506 500-s6r05 6510t .
35 dB gain, 4-8 GHz, 20 Watts ... . X HUGHES 45773H-1100 WR19 Thermistor Mount, Power Modul $250.00
ensio Amtr o, BTl L i e '
250 kHz-110 MHz, 10 Watts ¥ rmi
-20 10 +10 dBm, 50-75 GHz X Traveller Power Module $250.00
B oS — = P WSS e e e L
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PIC Dpevelopment Tools

eal-time Debugger + Programmer + Demo Board

~ For PIC16F87X and emulates most PIC16C6X/TX
In-circuit run-time debugging with real-time code execution
High speed parallel port interface
Built-in device programmer

2.5V to 6.0V operating range

One level real-time breakpoint

Two external break inputs

Conditional animation break

Run, step, run to Cursor, efc.

Operating frequencies from 32khz to 20mhz

Runs under Win 95/98/2000NT

Source level and symbolic debugging

Software animation trace

Package includes PIC-ICD Debug module, demo board, 40-pin and

28-pin emulator headers, cable, software and printed user's guide

Full-feature, real-time RICE17A Emulator

Full speed, real-time emulation

64K program memory, 32K real-time frace
3-5 volt emulation

12-clip extemal probe - break input, break output, trigger output, 8 logic traces and GND
New PB-87X and PB-774 probes provide on-the-fly data break with 2-level trigger and
pass count, slopwatch and data bus capture
Source level and symbolic debugging
Unlimited breakpoints and trigger points
Supports PIC12/16/17/18

Self-diagnostic test board

Optional PIC Time Stamp for $59

® @ 8 0 8

« PGM2000 Gang Programmer for all PICs in all package types - from $350

o PGM16N, PGM17 Single socket programmer

e Program adapters for all types of surface mount PICs - work with all PIC
programmers including PICStart Plus, ProMate and others

A Transd AtA
14330 Midway Road, Suite 128, Dallas, Texas 75244
Tel 972.980.2667 Fax 972.980.2937 Email: info@adv-transdata.com

www.adv-transdata.com

Circle #33 on the Reader Service Card.

mory *

* ECLIPBE * PAMNARONIC * BILENT WITHESRS * VIDEOLARM *

/MONITOR /BLACK & WHITE

BULLET CAMERA

" PHILIPS

BAMBUNG * FELCO T RAINBOW *

cctv

HAM GEAR

FOR SALE

WANTED: MILITARY capacitors, resis-
tors, transistors, diodes, ICs, semi’s, etc.
Please fax/E-Mail excess lists & RFQs 818-
769-1002 fax B18-769-1084.
electmatind@earthlink.net & heep:/iwww,
militarycomponents.com

FOR SALE: TPL COMMUNICATIONS
VHF AMPS. Model number PA3-1AE-2. Solid-
state amplifiers FM mode 136-175MHz.3 to
6 warts in 80-120 watt out ...run on 13V |8
amps. With copy of manual, excellent condi-
tion, tested, good for 2 meter use $100 ea.
Call  John  303-341-2283. A-Comm
Electronics.

SR
2.4GHz ATV — 8 channel TRANS-
MITTERS AND RECEIVERS. 35mW
output power, | video channel, 2 audio. SMA
connectors. NTSC/PAL compatible. Includes
1/4 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.

9/each for receiver. EzATV. Visit
our web-site for dealers or order on-line at
www.4atv.com

WANTED: ROCKWELL-Collins HF-80
equipment, B51S-1, 237B-3 log periodic,

Collins literature. iim Stitzinger 805-259-
2011, 805-259-38
link.net

0 (fax), bfl-ffs@smart

1.2GHz ATV — 8 channel TRANS-
MITTERS and RECEIVERS. 75mW
output power, | video channel, 2 audio. SMA
connectors. NTSC/PAL compatible. Includes
1/4 wave rubber duck antenna. Standard fre-
quencies are: 1250, 1255, 1260, 1265, 1270,
1275, 1280, 1290 MHz. Custom frequencies
are available. $79/each for transmit-
ter. $79/each for receiver. EzATV.
Visit our web-site for dealers or order on-
line at www.4atv.com

2.4GHz POWER amplifier with power
su;;el)f. 10-40 mV input, | (one) watt output
ith in-line SMA connectors and built-in
heat sink. Approx. 2" x 2" x 5/8" size.
Freguency range 2.3GHz-2.5GHz.
9/each. Compaﬂble with all ATV prod-

uct lines. See our website for more in
accessories and transmitter and receiver
modules. EzATV. Visit our web-site for deal-

ers or order on-line at www.4atv.com

SUPER HIGH GAIN |4 dbi flat antenna
with N or SMA connector tuned for 2.3-2.5
GHz. Use with 2.4GHz ATV 8 channel trans-
mitter or receiver. $179Jea. SPECIAL
PRICE. EzATV. Visit our web-site for dealers
or order on-line at www.4atv.com

NEW BATTERIES for Motorola GP-300,
GP-68. Cases and battery illuminators.
Original and after market accessories. To
order call 604-468-9290 or visit
www.nsiradio.co

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-
g"lg!:f. 128 Eastwood, Paris, IL

CELLULAR IMAGE scanners. Export
radios, power supplies, microphones, repairs,
modifications, much more! Here 15 yrs.
Picture price sheets § Arefundable) Galaxy,
Box 1202, Akron, OH

SCANNER ANTENNAS: VHF/UHF
Discone base antennas $29.95 + S&H,
HF/VHF/UHF super Discone $45.95 + S&H,
mobile antennas $24.95 + S&H, super scan
duck handheld antennas $19.95 + S&H.Also
antennas for amateur, CB, cell, GMRS, MURS,
SWL, TV. Antenna Warehouse, 811 9th Ave.,
Camanche, 1A 52730. MCWNisa roll
free order line: 877-680-7818.
www.antennawarehouse.com

srECcOo/cEl * aac *

CHUGAICOMPLTAR * ATV * NWT * FMiLIFES *

BURLE ¢ ave *
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BLACK & WHITE
12" 1000 viNES

EcL - 1202
wwv SIZES AVAILABLE,

420 LNES
»1 LUx
ECL - 377,

L=y

MINI DIGITAL
COLOR CAMERA

350 LINES

El:L 554
HETAI. HOUSING

ELAI:K & WHITE
MICRO EIDARD

E-MAIL

/ DIGITAL N
COLOR CAMERA

COLOR MICRO
BOARD CAMERA

nman lw\ TH DSF)

DIGITAL COLOR (DSP)
50 UNES

«1 Lux
ECL:

RAINEOW * BPECO/CE| * BEC * CHUBAVOCOMPUTAR * ATV

* DAP o ATHAR o Wl TG o
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www.cctvco.com

saLEs@coTvca.comM

1-800-323-8746

PIR
CAMERA

HIDOEN [COVERT)
420 LINES

. IBD/OOTGE . MOBNIYE . DO3 . ON

4 CHANNEL
ECIEVER\

2.4 OHZ
WITH POWER SUPPLY
ECL - 24005/

/ SAMSLUNG

YETEM

TUaK DATE ALARM
AUDIO INPUT (RGA]
POWER ROURCE T | O vAG
(FREE vOLT)

2.4 GHZ
VIDEDO
TRANSMITTER
500' * 4 CHANNELS
§OL - zdpnnrl
2.5Lx 1. SH

fam:l( [ WHIT}

MINE DOME
3.5" * 420 LINES|
.1 Lux

WITH HEAT SHIELD
EcL- 6018

Phone or Fax us
to be placed
on our mailing list
1-800-323-8746
Fax (305)635-3175

MINI METAL
BRACKET
SWIVEL HEAD

CAMERA MOUNT
ECL - 203aL

QUAD SEQUENTIAL
DR FULL SCREEN

FREEZE FRAME MODE

- AnOE .

1A+ EEINLIM LMNITE o

CINOEYNYE . IW«OI03 .



cB MODIFICATIONS! Freq-
uencies, books, kits, high-perfor-
mance accessories, plans, repairs,
amplifiers, I10-meter conver-
sions. The best since 19761
Catalog $3. CBCI, Box 89BNV,
Monterey, CA 93942,
www.cbcintl.com

240+ CHANNEL CB/HAM/FRS/COM-
MERCIAL radios: AM/FM/SSB/CW export/
domestic: RCI, TEKK, Motorola, Uniden,
Cobra, Alinco, Kenwood. Mics, antennas, lin-
ears, meters, mod books, manuals, schemat-
ics, night scopes, and tons more stuff!
Caralog $3. CH, Box B086, New
York, I&Y 10150. 718-547-8244. www.penny
circus.net

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.

19” RACKMOUNT ATX PC chassis,
$149 gwid': ad). www.stores.yahoo.com/cti-
texas, 972-242-8087.

500MHz AMD K6 Il CPU and
motherboard er combo deal
including AGP 3D 8ME video, sound, all /O
ports, 56K modem/voice/fax, LAN, ATX or
AT power connectors fits almost all cases,
fan, all cables, CD-ROM drivers disc
wimany FREE applications. 2 year mother-
board warranty, only $169. Same as above,
but with Intel Pll 566MHz Celeron CPU,
64MB video w/DVD hardware decoder,
$199. Order, details 847-657-1 160 www.sav
eware.com

SONY PLAYSTATIO plug-in
GAME ENHANCER $29 or solder-
in mod-chip $19. Plays backup COPY
of CD, you do not need to have original to
play backup. Order, details B47-657-1160,
www.saveware.com

UsedComputer.com IS your online
used computer equipment marketplace.
Notebooks, desktops, printers, parts sourc-
i%sbu? and sell, free classifieds, auctions,
100s of dealers.Visit UsedComputer.com

SMARTCARD PROGRAMMER §75.

High speed unpro; mer $200. Free fiyer.
T;‘ﬁ?e f53as 3000, i

VGA TO COMPOSITE (NTSC) VIDEO

CONVERTER — ULT-2000. Handheld.
Powered from keyboard with S-video and
RGB outputs, too. 3:| zoom control with
many extras. $99/ea. Matco, Inc.,
Schaumburg, IL, 1-800-719-9605,
sales@matco.com or visitforder on-line at
WWW.matco.com

500MHz AMD K6 11 computer
system, 20 gigabyte hard drive, 50X CD-
ROM, floppy, 32MB memory, BMB AGP 3D
video, 2 ports, LAN, 56K
modemi/voiceffax, 32 voice sound, speakers,
keyboard, Internet mouse, ATX case,
Windows 95, and many FREE applications 2
year warranty, only $399, Order, details 847-
657-1 160 www.saveware.com

DEC EQUIPMENT WANTED!! We
are buying DEC systems, boards, terminals,
drives and peripherals. Also Scientific Micro
gﬁmms (SMS), CMD, Dawbility, Dilog, DSD,
ULEX, other DEC compatibles. Please
contact us for a quote or fax/email your
equipment list. Ve buy, sell, and trade.l(i‘f-
JAQ‘S, INC., 937-847-2300 or fax 937-
847-2350 or emall buyer@keyways.com

BRAND NAME |ow-end Pentium com-

Buters starting at $50. Call Jerry W2GIA,
isks N Data, 1-800-833-6893 or E-Mail:

dndecom@earthlink.net

650MHz BAREBONE systems from
$199. 486 computers $49. Brand name
Pentiums from $199. Motherboards $20,
color printers $45, 1.44/1.2 floppies, speak-
ers $10. 714-778-0450.

EVERYTHING NEW w/warranty! Best
prices. Motherboards with CPU 700MHz
$225, custom configured systems, Pentium
systems from $150. Modems, multimedia
kits, scanners, monitors, cases, $20. Hard dri-
ves sizes to 40 gigabytes, 540 mega $15.
Sound adapter $10. Call 714-778-0450.
Email: cci@surfside.net

COMPUTER

SOFTWARE

FREE!!! CD-ROM and software disk cat-
alog. MOM ‘N’ POP’S SOFTWARE, PO
Box 15003-N, Springhill, FL 34609-0111.
352-688-9108. momnpop@gate.net

l"

Electronics made easy

& abbordable

PERSONALScOPE™"

with the high sensitivity (down to 5SmV/div)
the other scope functions it makes this the ideal tool for students, hobbyists and professionals.
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Fort Worth, TX 76118
(817) 284-7785

www.velleman-kit.com

Circle #34 on the Reader Service Card.

Nellgm@n

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

multimeter it gives you the best possible value for the money. The PErRsoNAL Score™ provides you
often missing in ﬁigher or similarly priced units. Together with

AUDIO TROUBLE SHOOTING

J

7415 Whitehall Street Suite 117
F:(817) 284-7712

email : velleman@earthlink.net

Questions 2 Contact us for a list of US distributors or to get your FREE catalogue
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LIQUIDATION WINDOWS 95/98,
Office suites $10-69. Windows companion
$5. 1,000 10 CDs value PACK $20.Windows
Bl;tsu(;ials $5, Norton Antivirus $15.714-778-

WWW.SCHEMATICA.COM FOR pro-
fessional freeware and shareware.Active and
plassive filter design, 555 designer, linear sim-
ulators.

WINDOWS 95B only $39! B version
has FAT 32 large partition support. Includes
CD-ROM and %)00{ floppy. Windows 98 SE
CD-ROM/BOOT disc, manuals, certificate,
$109. Order, details 847-657-1 1 60 www.save
ware.com

ELECTRONIC CAD software for your
PC. Windraft for schematics. Winboard for
PCB layouts. Affordable! Prices: $29.95-
$39.95. Perfect for designers, hobbyists, stu-
dents, technical schools. Check our website
for more information. www.j-tron.com Call
J-Tron 1-888-595-8766.

COMPUTER
EQUIPMENT WANTED

WANTED: FOR historical museum, pre-
1980 microcomputers, magazines, and sales
literature. Floyd, VA 24091-0341 (540-763-
3311/540-382-2935).

DEC EQUIPMENT WANTED!' We

are buying DEC systems, boards, terminals,
drives and peripherals. Also Scientific Micro
Systems (SMS), CMD, Datability, Dilog, DSD,
EMULEX, other DEC compatibles. Please
contact us for a quote or fodemail your
equipment list.YVe buy, sell, and trade. KEY =
WAYS, INC., 937-847-2300 or fax 937-
847-2350 or email buyer@keyways.com

WANTED: MILITARY capacitors, resis-
tors, transistors, diodes, ICs, semi’s, etc.
Please fax/E-Mail excess lists & RFQs BI8-
769-1002 fax 818-769-1084.
electmatind@earthlink.net & http:/lwww.
militarycomponents.com

6809 GIMIX CPU card wanted. Doctor
Gordon 305-653-8000. Office 301. 16800
NW 2nd Ave., Miami, FL 33169.

WANTED: SINGLE sheet guide attach-
ment for Epson LQ-850 printer. 973-790-
6252,

TEST EQUIPMENT

FEITEK PROVIDES repair. calibration
and traceable certifications of test equip-
ment. Free estimates.We buy, sell and trade
all makes of test equipment. Visa and
MasterCard accepted. Check out our inven-
tory and specials at WWW.FEITEK.COM
2752 Walton Road, St. Louis,MO 631 14,3 14-
423-1770.

KENTRONIX TEST EQUIPMENT

SPECIALS. Check our WEB site at
http://www.kentronix.com for
monthly specials.We are also looking to buy
test equipment, coaxial and waveguide com-
ponents, manuals, etc. Contact Brian at 732-
681-3229 or FAX 732-681-3312. E-Mail:

brian@kentronix.com

TEST EQUIPMENT technicians needed:
calibration and repair techs. Three full-time
openings. Our company sells, rents, repairs,
and calibrates HP and Tek.We are located in
Broomfield, Colorado, between Boulder and
Denver. We perform electronic and physi-
cal/dimensional calibrations. Please send
resume to irl@calibration.com

RS-232 instrument, with scope, logic,
counter, generator modes.Also, protoboards
and products for PIC embedded systems
development. www.oricomtech.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 & hep:l/iwww.
militarycomponents.com

WANTED: RADIO service monitors,
IFR, Motorola, HP, Marconi, also late model
HP equipment. 716-763-9104 or fax 716-
763-037|. htep:/www.amtronix.com

TEST EQUIPMENT for sale/wanted
(NEW/USED): RF, Microwave, video and fiber
optic. Cable TV, Broadcast TV, satellite and
related industries. Wavetek, Tektronix,
Hewlett Packard and other manufacturers.
Spectrum analyzers, signal level meters,
sweep systems, TDRs, OTDRs, and much
more. PTL Test Equipment, Inc.
Phone 561-747-3647 FAX 561-575-4635.
Email:  PTLTE@BellSouth.net  htp://
www.PTLTEST.com

A-COMM ELECTRONICS: we buy and
sell test equipment. http://www.a-comm.com
11891 E. 33rd Avenue, Aurora, CO 80010.
Tel: 303-341-2283, fax 303-341-2293,

AFFORDABLE HP power sensor repair!
Most 8481 As repaired for $305 or less.We
also handle 478As and many others. Call or
fax for more information.Willamette RF, Inc.,
541-754-7226, FAX 541-753-4629.

MODEL 109 pseudo-random noise and
arbitrary waveform generator only $289.
TDL Technology, Inc., www.zianet.com/td|

2 SCOPES. B-K 1524 20 MHz and LEADER
LBO-526 60MHz $400 + other equipment.
305-821-5039.

www.gatewayelex.com

(Electronically Speaking, Gateway’s Got Itl)

MAIL ORDERS CALL TOLL-FREE 1-800-669-5810
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equi |, and trade. -
WAYS, INC., 937-847-2300 or fax 937-
847-2350 or email buyer@keyways.com

GIANT DIRECWHY ONLINE: Over

semiconductor production equipment, sur-
plus lasers, optics, vacuum equipment, etc.
Test equipment manual dealers, too!
cookies.

No registration. No

PORTABLE OSCILLOSCOPES. Check
our website for our new line of portable
oscilloscopes ad frequency counters. These
inexpensive devices are designed o work
with computers, laptops, and graphics cacula-
LOTS. WWW.ast- ics.com

SECURITY

SECURITY DISTRIBUTORS needed
for our complete line of products. Complete
line of products shown above. MATCO, Inc.
Visit www.matco.com and call 630-350-0299
for more info.

ALARMLAND.COM SECURITY
devices for professionals. Motion detectors,
panels, contacts, CCTV, and more. Fax your
order to 732-840-1390.

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: 1-800-7321-5000.
HTTP/NWWWSPY-CITY.COM

HI-TECH SURVIVAL: | 50+ books, soft-
ware, special projects: electronics, comput-
ers, internet, phones, security. COMN-
SUMERTRONICS, PO Box 23097,
Albuquerque, NM 87192, 505-321-1034.
www.tsc-global.com

WIRELESS MICROPHONE. Micro-
sized, UHF crystal-controlled, easy-to-
assemble kit. Range up to 3.000 feet
Excellent sensitivity. $39. VHS, 1370 Trancas
Street, Suite 201, Napa, CA 94558. Email:
Vhs18092@aol.com

9 VOLT IR sensitive B/W high res
430 TVL camera with optional black
low-profile swivel adjustable enclosure. Pin
hole or Std. lens type. 6, 8, and 12mm lens
are available. 1/3" CCD, 3.6mm/F2.0 lens
included; works from 7.5=13 VDC, highest
voltage range in market 0.08 lux, 127" x
127" x 0.5”D pinhole or |” deep standard.
$49 each. Enclosure: $8; optional lens:
$18. Dealers welcome. Matco, Inc.,
Schaumburg, IL, 1-800-719-9605,
sales@matco.com or visitlorder on-line at
WWW.MAatco.com

PC HOHIWI‘ 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.,
Schaumburg, IL, 1-800-719-9605,
sales@matco.com or visitorder on-line at
WWW.Matco.com

5” AND 5.5” LCD high definition
color monitors wjstereo. 960 x 240
pixels wi/brightness and tint controls.
Auractive enclosure with built-in speaker.
Great for security or general purpose use.
Both models have a small compact foot-
print, with an ultra-bright display, RCA inputs
NTSC or PAL Special price this month
only with regulated power $249jeach.
Matco, Inc., Schaumburg, IL, 1-800-719-9605,
sales@matco.com or visitforder on-line at
WWW.mMatco.com

14” B/W high resolution SECURI-
TY MONITOR. A standard 12" monitor
is just too small for most applications.
Autractive dark gray enclosure with audio
and built-in speaker. 75 ohm termination
switch for balancing with all types of CCD
board cameras and other video inputs.
$139/each. Matco, Inc., Schaumburg, IL, I-
800-719-9605, sales@matco.com or
visitforder on-line at www.matco.com

i4” COLOR — high resolution
SECURITY MONITOR w/4 channel
switcher. High impact enclosure with
modern front panel 4 channel video and
audio switcher. High quality speaker built-in.
Components purchased separately would
exceed $500.Winter special. Price slashed to
$249/each. Matco, Inc., Schaumburg, IL, 1-
B00-719-9605, sales@matco.com  or
visitforder on-line at www.matco.com

SCANNING MOTOR — A-330SC
with universal mounting bracket accepts all
standard 1/4 x 20 threaded CCTV cameras.
No tilt, just PAN. 75 degrees of continuous
motion with a scan rate of 5 seconds per
cycle. 110 volt indoor operation, but can be
adapted for outdoor use. Includes 12 foot
power cord. Perfect solution to triple your
effective camera viewing angle! $39/each,
or $25/each in qty. of 4. Small size, 3-
1/2"D x 2"H. Matco, Inc., Schaumburg, IL, |-
800-719-9605, sales@matco.com or
visitorder on-line at www.matco.com

DON’T MISS THIS ONE'!

2001 GREATER BALTIMORE
HAMBOREE & LIMPUTERFEST

SATURDAY, MARCH 31 & SUNDAY, April 1, 2001
MD STATE FAIRGROUNDS - TIMONIUM, MD
HOST TO THE
ARRL MARYLAND STATE CONVENTION

Show Hours: Saturday, 8 AM til 5 PM - Sunday, 8 AM til 3 PM
Indoor & Outdoor Tailgate areas open at 6:00 AM each day
Admission is just $5 per day
Sponsored By: The Baltimore Amateur Radio Club, Inc.

GIANT AMATEUR RADIO, COMPUTER AND
ELECTRONIC FLEA MARKET, SHOW & SALE

FEATURING
ARRL Convention and Banquet, Giant Indoor and Outdoor Show
and Sale Areas, Over One Half Million Square Feet of Sales Area,
3 Buildings with over 1,100 Indoor Spaces, Over 5 Acres
Indoors, Amateur Radio Manufacturers, Dealers, and Ham Radio
Fleamarket, 5 Acre Outdoor Hard Surface Tailgate Area, Basic
Indoor Spaces , FCC Amateur Radio License Exams, Ham Radio
Demonstration, Over 14,000 Attended Last Year

Many Show S
SHOW WILL BE HELD IN ANY WEATHER

Dial 410-HAM-FEST for Information, Anytime!
Intenet Address: WWW.GBHC.ORG or
E-Mail us at gbhc@gbhc.org
Write us at GBH&C, P.O. Box 95, Timonium, MD 21094-0095

ial Bargains

40 DAYS and 40 NIGHTS
RECORDER. Time lapse, can be activated
by either contact closure or continuous duty
operation with standard T-120 tape.
Models from $349-$529. Matco, Inc.,
Schaumburg, IL, 1-800-719-9605,
sales@matco.com or visitorder on-line at
WWW.matco.com

QUAD VIDEO CABLE MODULA-
TOR. CVS-600 inserts 4 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 eliminates any ghosting and actu-
ally IMPROVES existing video! Only one
unit needed with existing cable system.
§$199/each and $169jeach in gty
Matco, Inc., Schaumburg, IL, [-800-719- 9605
sales@matco.com or visitorder on-line at
www.matco.com

SECURE YOUR privacy with the telepri-
vacy plus TLP-I. Stops others from listening
in or recording your telephone conversa-
tions. Send $49 to Vakis, 2930 Pine Ave.,
Niagara Falls, NY 14301.

COLOR — LOW LIGHT 2 LUX 32mm
x 32mm, 350 TVL with optional enclosure.
Pinhole and standard lens types available.
Price reduction, $99/ea.Add $10 for enclo-
sure with swivel mount. Matco, Inc.,
Schaumburg, IL, 1-800-719-9605,
sales@matco.com or visitorder on-line at
WwWWw.matco.com

SURVEILLANCE-COUNTERSUR-
VEILLANCE: | buy and sell used equip-
ment. Steve 410-879-4035.

SEE ADMART SECTION, pages 70 and
71 for other MATCO products, including
wireless systems.

AS-1004 wireless 2.4GHz, FCC
approved. 24GHz transmitter & receiver
with audio! Capable handling total of 4 wire-
less cameras, range: >300'. Built-in camera,
400 TV line. $199 per system.
Additional cameras at $129feach. Matco,
Inc., Schaumburg, IL, 1-800-719-9605,
sales@matco.com or visitorder on-line at
WWW.Matco.com
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LISTEN IN — Record or both. 2 great fea-
tures in one unit for just $69 including S&H.
Fully automatic, starts every time telephone
line is in use. Monitors with adjustable vol-
ume and records clearly both sides of con-
versation for up to 12 hrs on a single C120
tape. Direct from manufacturer. Send $69 to
Vakis, 2930 Pine Ave. Niagara Falls, NY

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.
§1Bleach. Purchase 2 for  $30.
Mateo, Inc., Schaumburg, IL, 1-800-719-9605,
sales@matco.com or visitorder on-line at

VGA TO COMPOSITE (NTSC/PAL)
VIDEO CONVERTER — ULT-2000.
Small foot-print. Powered from keyboard
with S-videc and RGB outputs, too. 3:l
optional zoom control, simultaneous outputs
with many extras. $99/ea.
Matco, Inc., Schaumburg, IL, 1-800-719-9605,
sales@matco.com or visitforder on-line at

14301. WWW.Matco.com WWW.matco.com
i
SROM 12V 53w
Bl ot ok SOLAR PANEL MODULE
condenser This module is constructed of 36 poly-
typa. This crystalline cells in series, laminated
varantile to a low-iron tempered glass
micro- superstrate with EVA encapsulation
phone may and light blue tedlar backing. The lami-
b wiradfor nates are framed with 0.9” thick clear
handy- . anodized extruded aluminum. Electri-
talkie LED FLASHLIGHT cal connections are provided in a stan-

sound card, telephone, base
station, aircraft radio, CB ra-
dio, motorcycle intercom, etc.
An earphone or miniature
speaker may be installed in
either or both muffs. The mi-
crophone unit can be easily
removed and installed on an-
other headset or helmet.

92A001 $4.95 each

6-METER FSK
RECEIVER BOARD

This flashlight is the newest
in portable lighting technol-
ogy. Three “"AA" batteries will
give 60 hours of light when
you use the PL-W1 with one
LED. There's no bulb to re-
place. This is a great light for
cavers, backpackers, boat-
ers and anyone who doesn't
want te carry a lot of batteries
and wants a dependable light.
Put one into your “survival

Crystal controlled on 50.675 PLW'-‘I 1LED) $14.95
receive frequency. Superhet | PLW-2 (2 LEDs $19.95
with 10.7MHz IF. Three ICs | pLW-3 3LEDS} $24.,95

and one transistor. Not a kit!
New, with schematics and
spec sheet for major compo-
nents at our web site.

92A067 $9.95 each

OPEN FRAME
POWER SUPPLY
15VDC or +12VDC @ 5A.
Power One HDD15-5-A, un-
used in factory box with full

UHF LINEAR documentation.

AMPLIFIER 20E009 $24.95 each

Input: 1 dB. Freq. Range: 890 ULTRA-

to 940 MHz. Gain: 17 dB. ( I;‘;

Bias: 18 VDC @’nmo ma. | BRIGHT

Wilmanco #730. WHITE LED

96V001 $14.95 each | T13% ultrabright white, 5600
mcd. This will stun your eyes!

$4.95 each
VIDEO
SWITCHING CENTER

This switch box has four in-
puts and three outputs. Con-
sole-mounted switches and
instructions allow you to

switch between a wide choice | ATARI 1020

of video sources. COLOR PRINTER

95v020 $9.95 each | "\ Atari 8-bit computers.
(Not PC-compatible!) Pack-
age includes: printer, power
supply, software, pens, paper
and interface cable. These are
new units in factory sealed

INFRARED boxes.

DETECTOR 94C037 $14.95 each

Used in porch lights to detect
body heat. Runs on 110 VAC.
Switched output is 110 VAC.
New, tested working. May have

dard junction box. UL listed. Peak
Watts: 53, Peak Voltage: 17.2. Peak

Current: 3.08A. Dimensions: 36.8"L x
19.8"W x 0.9"D. Weight: 16 Ibs.

20E002

$349.00 each

12V 7W SOLAR PANEL MODULE

Solarex mega modules are made of semicrystalline silicon PV
cells coated with patented anti-reflective titanium dioxide,
ethylene vinyl acetate (EVA) laminated to a self-cleaning, low
iron, tempered glass superstrate with tedlar backing. The
framing is made of bronze-anodized high-strength, corrosion-
resistant aluminum alloy. Each module is individually tested

and labeled for output. These

modules are UL listed and FM

approved, Peak Watts: 8. Peak Voltage: 17.1. Peak Current:
0.46A. Dlmensiuns 16.5"L x 10.6"W x 0.9"D. Weight: 5 Ibs.

20E00

$109.00 each

3.25GB ATA/IDE, 5VDC @

500mA, 4200RPM. 6304
cylinders, 16 heads, 63 sec-
tors C/T, 2.5" form factor com-
monly used in laptops. Label
has setup info. 3.875"L x
2.75"W x 0.375"D. Model

TIL311 (LR1707R)
HEXADECIMAL
DISPLAY WITH
LOGIC

Solid-state with TTL circuit
to accept, store and display
4-bit binary data. 0.2270"
(6.858mm) character. Left-

DBCA-203240, part | 2nd  right-
ght-hand decimals.
i]\;vl;vg\: fabun:l comﬂ::::driveavat Separate LED and:(ogic. pawer
2OCO'i1 . $99.95 Ih supplies may be used. Inter-
€aCN | nal TTL MSI chip with latch,
& decoder and driver. Operates
from 5V or GC\: supj:ly. Con-
stant-current driver for hexa-
KRAFT decimal characters. Easy sys-
TWO tem interface. Utilizes "ac-
BUTTON ™ tive low" for enable. We ship
JOYSTICK either TIL311 or exact
PC-compatible equivalent LR1707R. Spec

7 - heet ilabl

970022 $3.95 each :itee. available at our web
98L003 $9.95 each

i
PCMCIA
MODEM CABLE

Six feet long. Black.
97W006 $3.95 each

TOROID CORE

WE'RE MOVING!

We'velost ourlease and would rather sell ourinventory than
moveit. Dealersand other high rollers are invited to purchase

ASSORTMENT

WOW! May contain tape
wound, powdered metal, fer-
rite material cores, different

our retail store inventory in bulk. Substantial discounts may
apply tobulk purchases.

minor wrinkles in lens cover.

94U028 $9.95 each

size
92N016

20 for $4.95

& alltronics.com

2300-D Zanker Road - San Jose, CA95131-1114
(408) 943-9773 - Fax (408) 943-9776
Download our Catalog: http.//www.alltronics.com

Store Hours: 9-6 M-F & 10-3 Sat., Pacific.
Visa, MIC, AmEx Accepted. All Sales Final.
California Residents Add Sales Tax. Ship-
ping Additional on All Orders. Prices Good 60
Days from Dateof Publication and Subject to

Change Without Notice.

\.

\010103
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CCD BULLET CAMERAS B/W &
COLOR. AX-800 series, weather resistant
high impact design with swivel bracket Will
work with Matco’s scanning motor. 3/4”
diameter x 3" long approx. B/VY: 400 line/0.2
lux. $79/each. Color: 350 lines/2 lux,
$1 19Jeach — price reduction. Matco, Inc.,
Schaumburg, IL, 1-800-719-9605,
sales@matco.com or visiorder on-line at
wWww.matco.com

WEATHER RESISTANT OUTDOOR
CAMERAS. WR-700 zpe high impact
tempered glass with Black & white
(430 lines), or color (420+ lines) available.
Standard 3.6mm lenses with optional lenses
of 6 8 and 12 mm at $20 extra. B/W
$119/each. Color $179/each. Small
compact size with sun shield. Matco, Inc.,
Schaumburg, IL, 1-800-719-9605,
sales@matco.com or visitforder on-line at
Www.matco.com

16 CHANNEL MULTIPLEXER.
Di_ls_?llay 4,8,and 16 video outputs directly on
or security monitor. This is the only
device which allows full screen display of
video on VCR playback (see 40 days and 40
nights recorder). Plenty of options including
tilting, zoom, individual gain adjustments, etc.
Price slashed to $849 each —
Winter al. Matco, Inc., Schaumburg,
IL, 1-800-719-9605, sales@matco.com or
visit/order on-line at www.matco.com

ULTRA LOW-LIGHT COLOR — 470
line/0.3 lux camera. CNL-11-C-HR,
15" x 1.5" x 1", 1/3" CCD board camera
with 3/6mm F2.0 lens. Excellent color rendi-
tion using Sony chipset. 12VDC @ 240 mA.
Optional 6, 8, 12Zmm lenses. Special
$179/each. Matco, Inc., Schaumburg, IL, |-
800-719-9605, sales@matco.com or
visitforder on-line at www.matco.com

SATELLITE

EQUIPMENT

FREE BIG dish catalog. Low pm:es‘
Systems, upgrades, parts, and “4DTV"
Skyvision, 1010 Frontier Dr., Fergus Falls, MN
56537. wwwskyvision.com Call 1-800-
543-3025.

SMARTCARD PROGRAMMER $75.
High speed un, grogra.mmer $200. Free flyer.
Tony 419-385-

Continued on page 56
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OO0OPic
Savage Innovations
www.oopic.com

8-Bit TWS, a kit of the RF
parts, including:

- TWS-434 Transmitter
RWS-434 Receiver
Holtek HT 640 Encoder
- Holtek HT 648L Decoder
- Resistor for the oscillator
Applicatiofi notes
Reynolds Electronics
633 North 8th Street
Canon City, CO 81212
719-269-3469
www.rentron.com

Optrex 4 X 20 LCD
DMC20434-CEM

All Electronics
www,allelectronics.com
P.O. Box 567
Van Nuys, CA 91408-0567
Orders: 800-826-5432
Cat #LCD-46

Pin Headers, Sockets, Resistors
Mouser Electronics
wwWw.mouser.com
800-346-6873

that the virtual circuit can trigger it automatically. An oGate object ties the-
W Data Ready signal to the event.
1 plan to use rechargeable Nickel Metal Hydride batteries made by ' '

. Rayovac for this project, since it's easier to replace batteries than to cradle | *For the Scannsr 4 y
the whole pager. Plus, [ didn't have to build a charger circuit — their RS9 Dim Msg as New obDio8 *Object is an 8-bit T/0; Message
unit handles recharging. 'from decoder

: Dim DR as New oDiol "Object is a single-bit I/0;
Coding the OOPic '‘Data Ready from decoder
Dim Buzz As New oDiol ‘Object is a single-bit 1/0;
Objects need to be declared before they can be used. For this project, 'Buzzer
we need to input eight lines of data when the Data Ready line is triggered Dim: Scan As New wEvent ‘Object is event handler
by the decoder chip. The routine Scan is declared as an event handler, so pim LG As New oGate ‘Object is gate

e e

Figure 7. A stick-on clip makes the device portable.
Bulky, yes, but light!

Figure 6. The finished project in a clamshell case.
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Figure 8. The transmitter half of the kit on breadboard. Pressing the
button sends a message, which is selected by moving a jumper wire to

the appropriate pin. The antenna is not shown.

Dim Queue(4) As New oByte 'Object is array of 8-bit Bytes

Dim I As New oNibble ‘Object is 4-bit nibble

An output is provided for a buzzer — optional, but nice.
This virtual circuit links the data input to the Data Ready line to its
event handler.

‘configure Scanner

Serial in, graphics out.

Almost too easy.

These serial displays take RS-232 at 2400 or 9600 baud
and produce stunning text and graphics on a supertwist
LCD screen. See our complete line at www.seetron.com.
All models are in stock for immediate delivery.

G12032
120x32-pixel LCD
i $99.00

Same size as 2x16 text LCD
Editable font(s) in 4 sizes
Up to 6 screens in EEPROM
Easy terminal protocol

128x64-pixel LCD
$199.00 ez

Large, sharp LCD

Editable foni(s)

Up to 14 screens in flash
Separate text, graphics layers
DB9 connector built in

AC adapter jack built in

Easy terminal protocol

(8.7x28in)

www.seetron.com

Scott Edwards Electronics, Inc. ph 520-458-4802 fx 520-459-0623 nnv@seetron.com

Circle #127 on the Reader Service Card.
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DR.IOLing=24

is Input

DR.Direction=cyvInput

'

Buzz.IOLine=25 'Use Line 25 for Buzzer

Buzz.Diregtion=cvOutput 'Flow is Qutput

LG.Inputl.Link(DR.Value) “Link gate to Data
'Ready
LG.Output.Link (Scan.Operate) 'Link gate to event
'handler

ScanLG‘Operate::vTrile ‘Make gate active
“The handler treats the eight data inputs "Msg" as a one-
byte number and formats it for the screen. If no presses are
down, the transmitter sends "0" as data. An "All OK" message
is displayed. The bulk of the code beiow handles a message
queue that allows the last four messages to be displayed on the
LCD. :

Sub Scan_cCode()

'Handles the scan routine

Call ClearlCh ‘wipe the screen

1f Msg.Value = 0 then '‘no presses down S0 no
'Brror messages
LCD.String="All Presses CK"
Queue(l) .Value=0

Queue(2) .Value=0

Queue (3) .value=0 -
Queue (4) .Value=0

‘clear history

Else

Queue (4) .Value=Queue(3) .Value 'roll the message
- ‘down a line
Queue (3) .Value=Queue (2) .Value
Queue(2) .Value=0Queue (1) .Value

Queue (1) .Value = Msg.Value 'new message at top

For T = 1 .tod ‘now display the messages
Lf Queue(Il),Value > 0 Then'don't show empty
messages
Call PositionLCDCurser(I,1) "find the line
LCD.String="Press " + Str$(Queue(l):Value)
+ " Down" 'show the message
End if
Next I

Buzz.Value=1 ‘Buzz!
OOPic.Delay=50: 'Hey, I read it in a book
Buzz.Value=0 ‘Unbuzz

End If

End Sub

This routine could be modified to present any imaginable messages.
The OOPic has a spare EEPROM socket, so quite a lot of text could be
stored and retrieved with a simple CASE statement. There are OOPic
objects geared to just this sort of application.

The virtual circuit for displaying messages is the LCD driver from the
last project. Since it is driving the same Optrex 4x20 LCD, nothing
changes in the listing. Rather than repeat that code here, look at the full
listing at http://www.nutsvolts.com. The main routine looks pretty lame.
All it does is call the routines that set up the virtual circuits.

Call TOSetup 'Set up the hardware and virtual gircuit
Indications of success

Preliminary tests show good results — the messages get through with-
out garbling if the operator is in the room with the transmitter, or no more
than one wall away. Repeaters are going to be needed for full coverage.

Batteries last about 12 hours, ample reserve for an eight-hour shift.
The LCD is the big power hog, followed by the RF receiver.

Figure 8 shows the breadboarded transmitter. This was used to test
the reliability of transmission during design, and to generate the messages
that appear in the photos. The next step is to marry it to the data net-
work. NV



by Jeff Mazur

AIBO the Rob

Move over Tekno, there's a new dog in town.

The AIBO ERS-210 Entertainment
Robot from Sony packs a serious
amount of hardware and software
into a tiny package to emulate a
small pet. This autonomous crea-
ture interacts and responds to its
environment more than any other
consumer virtual pet, albeit at a
much heftier price.

Adopting AIBO

AIBO gets its name from Artificial
Intelligence roBOt. Also, "aibo" is the

| respond when called. Don't expect AIBO to talk

back verbally, however (or even with normal pet
sounds like barking or "meow"). AIBO currently
only responds with flashing lights and tonal
melodies (although software exists to add your
own speech and/or music cues to AIBO's vocab-

| ulary).
What AIBO does next depends upon a num-

ber of factors. If left alone, it will explore its
environment, walking around and seeking out
human interaction. By pressing one of several
sensors on the robot, you can satisfy this need
for attention. You can also provide verbal feed-
back, such as "Good boy/girl," "Bad boy/girl," or

"Don't do that!" AIBO will then modify its behav-
ior accordingly. You can also press combinations
of these sensors to force the robot into a rest

mode (keeping it from walking around) or into a

| sleep mode (when you really don't want to hear

from it). AIBO will also put itself to sleep when
it gets bored and wake itself up after it has rest-
ed.

The ERS-210 is actually Sony's second
attempt to bring robotic pets to the consumer.
Although the first generation was clearly canine
in appearance, the 210 seems a bit schizo-
phrenic in that it passes equally well as a dog or
a cat (the 210 also has been referred to as a

lapanese word for "pal.* Walking on four
articulated legs, AIBO operates
autenomously, responding to its environ-
ment and making its own decisions.
Coupled with the standard AIBO Life soft-
ware, the robot matures through several
stages, each with different behavior pat-
terns. How the behavior changes, and at
what rate, is directly controlled by how
much attention the robot receives (more
on this later).

One does not "buy" an AIBO; rather it
is 'adopted." AIBO owners almost exclu-
sively refer to their AIBO pets by name.
Indeed, one of the first responsibilities as
an owner is to give your pet a name (via
the "Name Registration" voice command)
After registering a name, AIBO will

Figure 1. AIBO comes in silver, '
black, or gold. ‘“
|
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Figure 2. Using
the small tool
(front), each of
the four legs can
be removed.

e

AIBO Oriented Web Sites:

lion cub). Of course, some argue
that it must be a dog since it rel-
ishes attention and responds to
human commands (please, no
letters from cat owners!) In any
case, the 210 also comes in
three colors: silver, black, and
gold (see Figure 1). It is interest-
ing to compare the ERS-210 with
its predecessors and see how
much progress was made in just
18 months.

History of AIBO

Following the popularity of
the Tamagotchi and Furby virtual
pets, Sony launched the first
AIBO Entertainment Robot, the
ERS-110, in June of 1999, with
only 5,000 units for sale over the
Internet (3,000 in Japan and
2,000 in the US). The units in
Japan were completely sold within the first 20
minutes while those in the US were gone in four
days (despite a $2,500.00 price tag). In
response to the strong demand, Seny re-intro-
duced a slightly improved version, the ERS-111,
in November of 1999. Once again, the meager
10,000 units available fell far short of the over
135,000 orders received and "adoption” of these
units was processed by a lottery.

The first generation ERS-110 and 111 have
garnered more than their share of public atten-
tion including the covers of Time and Fortune

48 Maren 2000/ Nuts & Volts Magazine

Figure 3. a) PC Card slot at rear of body, and b) LCD display and controls on front.

| was once to build a computer that could beat a
| world champion at chess, the ultimate goal of

magazines, as well as cameo roles in a major
music video and the MTV series "The Real
World." AIBO clubs and websites have
popped up to support the burgeoning inter-
est in these robots. Hackers have dissected
the hardware, as well as the operating soft-
ware to ferret out its inner workings,

despite numerous protection and encryption
schemes (as well as legal warnings)
employed by Sony.

Sales of the second generation ERS-210
began in November 2000. With improved
performance, voice recognition, and more
expressive capabilities — plus a $1,000.00
reduction in price — this model is sure to set
new sales records, as well. Compared to the
previous models that had 16 joints and 18
degrees of freedom, the ERS-210 has 20
joints and 20 degrees of freedom (three in
the head, three in each of four legs, two in
the tail, one in each of two ears; and one in
the mouth). Additional touch sensors on the
chin and back, plus new LEDs in the face
and tail, increase the robot's sensitivity to
human contact and its ability to express a
variety of emotions.

AIBO owes much of its design to
research on "RoboCup," an international pro-
ject to promote robotics and artificial intelli-
gence. Just as the "holy grail" of computing

Figure 4. Pressure switch at the bottom
of each paw.




compartmentan

Main circuit
board

_ Memory stick
slot

Figure 5
Open-heart
surgery on

AIBO
(courtesy of
AiboPet).

Figure 7. Location of the sensors and other

major components.

64-bit MIPS CPU Sony custom ASICs

a 16 MB SDRAM

8-bit microcontroller

4 MB Flash ROM 16 MB SDRAM

PCMCIA Slot

straightforward (albeit not recommended)
as shown in Figure 5, and does not require
any special tools (except perhaps nerves of
steel). Sony has done a remarkable job of
packing so much mechanical — as well as
electronic — hardware into such a small
space. Figure 6 shows both sides of the
main circuit board and identifies most of
the major I1Cs. The primary CPU is a
Quantum Effect Devices RM5231A-200H
which is a 200MHz, MIPS |V compatible,

b RISC device with 64-bit internal architec-

ture, and a 32-bit system bus. An addition-

Figure 6. The main circuit board, a) left side and b) right side
(courtesy of moolabooga and AiboPet).

RoboCup is to "by the year 2050, develop a
team of fully autonomous humanoid robots to
compete and win against the human champion
soccer team.” Quite a lofty goal indeed, but
even if this proves optimistic, a side-effect of this
program is sure to be better consumer robots
for the home like AIBO.

Inside AIBO

The ERS-210 consists of five major compo-
nents: a body unit and four leg units. A small
tool is included which allows remaoval of the leg
units (see Figure 2). With the legs removed,
access can be made to the PC slot in the back
(see Figure 3a), as well as the small LCD display
and controls on the front of the body (see
Figure 3b). These controls can be used to set
the robot's internal clock and speaker volume
level, as well as checking on the battery condi-
tion. A duplicate set of display and controls can
also be found on the optional Energy Station
recharger, which lets you make changes without
removing the legs.

Although each leg unit is slightly different
on the outside, they each contain three actua-
tors to control shoulder tilt (in/out) movement,
shoulder rotation, and knee rotation. Each actu-
ator also includes an embedded potentiometer
to signal back the exact position of the joint. At
the bottom of each leg (under the paw) is a
pressure switch (see Figure 4).

Inside the body of AIBO are the main circuit
board, battery, and a memary stick slot for the

optional software. Temperature, vibration, and
acceleration sensors are also found here along
with a clock/calendar circuit. A touch sensor on
the back invites human interaction and allows
the robot to react accordingly. Sticking out the
back of the main unit is the small tail that can
move up/down and left/right. There are also
two LEDs at the tip of the actuator which light
up the tail (via a lightguide) to indicate what the
pet is doing or thinking.

Disassembly of the main unit is fairly

Mnﬂ\nesmmnﬂon

ating AIBO, a new kitten was brought into our

home. Since we already have an adult cat and
dog, | was curious as to how they would react to
these two: newcomers. AIBO came first and, as
might be expected, both animals had little interest
in this clunky, slow moving piece of plastic.
Perhaps the lack of smell added to their indiffer-
ence, but after nothing mare than a passing
curiosity, they promptly decided to ignore this
intruder.

A week later, when our next houseguest,
Roo, came to visit, things were quite different.
Neither animal was happy to see this six-week old
kitten jaunting all over the place. The reaction was
immediate (growling and hissing), and after four

Itmnteresﬁng 10 note that just as | was evalu-

‘weeks together, things are only slightly calmer

now. | had forgotten how much energy and
spunk kittens have, And did | mention fearless-
ness?

So naturally, | also began comparing AIBO to
Roo. This is not unfair since Sony has been por-

e ——————— e ——

al eight-bit microcentroller performs I/O

functions, as well as supporting the main

CPU (including powering it up and per-

forming a watchdog timer function). This
chip is an NEC D780023AY running at 4MHz
and includes 24KB of ROM and 1KB of RAM, an
analog-to-digital converter, the clock/calendar,
and two serial ports.

Dynamic memory consists of two NEC
D4518163G5-A80 memory chips giving a total
of 32MB of SDRAM. Read only memery is in a
single Tashiba TC58FVB321FT-10 providing 4MB
of flash ROM. Several custom ASICs round out
the major components. As in previous models,
various components communicate using the

traying NBaasa serious alternative to a real pet
twrthst_arvdi_ngﬂ':e: claims that it wo nﬁﬂ ‘leave

iy AIBO can impress

Vechnophile and does have a certain "coolness"
factor. And you can grow attached to the little

guy. But it's hard to compete with a living crea-
ture.

First, there is the shear mobility and expres-
sive behavior. AIBO can't come close fo the feeling
of a small pet hopping inte your lap or rubbing up
against your face. Despite AIBQ's technical ability
to walk, see, hear sounds, etc. — and | certainly
appreciate what a feat
this is for a mechanical +
robot — one can only
marvel at the capabilities
of even a baby animal.
So, although | love AIBO
for what it is, | would
have to say that most
people will still find a
real kitten or puppy a
much better pet, paws
down.
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Figure 8. What AIBO sees through
its CMOS camera (courtesy of
Bob Harting).

Open-R™ bus, Sony's scalable architecture, and
12 Mbs interface for Robotic Entertainment
Systems. All of this hardware is used to run
Sony's Aperios Real-Time Operating System with
the memory stick acting as a virtual disk.

On top of the main unit is the head module
that is controlled by three additional motors giv-
ing it up/down, left/right, and rotational move-
ments. Inside the head are two microphones for
stereo sound pickup, a speaker for sound out-
put, and six LEDs for emotive expression. A
CMOS camera and infrared sensar at the front
of the head give the robot "sight" and primitive
distance detection. Two moveable ears, a mouth,
and touch sensors on top of the head and under
the chin allow additional human interaction.
Figure 7 shows the location of each sensor and
other major components. Although the camera
has a resolution of anly 176x144 pixels, it seems
adequate for the job (see Figure 8).

Fortunately, some thought was given to the
ruggedness of the external parts. The tail is
made of soft rubber, which bends and will pop
off its actuator if overstressed. Likewise, the ears
are bendable and attach to their actuator
through a stress relieving arrangement. During
my testing, one ear stopped moving although
you could hear the actuator turning underneath.
Simply pressing down on the center of the ear
restored proper operation. If any of the main
mators jam or overheat, the robot goes into a
safe mode which should prevent further dam-
age. A long press on the head sensor brings the
robot back to "consciousness.” While Sony

T AN o P b~ Mo

AlBa
aduisor

£
A RIBD
Lime

AIBOD Fun Pack

Figure 9. AIBO software comes on tiny
memory sticks.

deserves credit for anticipating a certain degree
of mishaps, it would still be unwise to unleash a
small child on the fragile AIBO (in other words,

it would not last long on BattleBots!).

Software Options (AIBO-ware)

While AIBO will operate without any addi-
tional software installed in the memory stick
slot, it is limited to pre-programmed motions
and performances built into its ROM. To get the
most out of owning an AIBO, you will need to
purchase one or more of the optional software
packs (see Figure 9). Most owners will start with
the AIBO Life software that emulates a growing
animal, giving it autonomous behavior, which
matures from infant to adult while learning new
behaviors with increased human interaction. :
AIBO Life also adds voice recognition, speech i
imitation, and photo taking capabilities. Viewing |
of the photos, however, requires a Windows PC
(equipped with a memory stick reader) and
optional software such as the AIBO Fun Pack
(see Figure 10). This software also lets you
examine various parameters and other informa-
tion about AIBO, including the diary that AIBO
keeps.

Other AIBO-ware titles currently include
Hello AIBO! and Party Mascot for demonstrating
AIBQ's capabilities. These programs turn AIBO
into a fully mature pet with special "show-off"
behaviors like playing "rock, paper, scissors."
AIBO Master Studio is a programming kit that
allows you to create and edit original motion

# AL Fim Pk AL DAy

RIBOD diary

[iany

B dran-sue =8 33

Evening It was noisy.

Weight

B PraeanE = RN FYIE O SEN # Yeor Honth Day
» 81 15 B
B draarase - 2080 @
Evening | woke to find 1'd falle
W arawrsse - ate & LRCTEITY

T WSETNE

i SRR BERRE

Movable Parts: Mouth — up/down

Head — up/down, left/right, rotate |

Leg (x4) — shoulder tilt in/out,
rotate; knee rotate

Ear (x2) — rotate

Tail — up/down, left/right

CPU 64 bit RISC Processor

Memory 32 MB Main memory
8 MB memory stick
4 MB of flash ROM
1/0 Expansion PC card slot Type 2
Memory stick

Built-in sensors

(176x144 pixels)

Miniature microphone x2

Temperature sensor

Infrared distance sensor

Acceleration sensor |

Vibration sensor

Pressure sensor (Head, Back, Chin,
and Paws (x4)

CMOS video camera l
1

Expression Miniature speaker {
Red/Green LED eyes |

Blue/Orange LED tail
Builtin clock/calendar

LED Display Setting clock, volume level, battery |
I

evel

Operating time  Approx. 1.5 hours

DRimensions 6" x 10.5" x 10.8" excluding tail ]
(WxHxL) |
I

3.3 Ibs. I

and sound data. There is also a wireless LAN
card that lets you control AIBO from your PC.
Next month, we will take a closer look at
the software side of AIBO. A detailed outline of
how AIBO matures from infant to adult using
the AIBO Life program will be presented. Several
shareware applications that let you dissect the
programming of AIBO will also be discussed.

< [elof

Figure 10. The AIBO Fun Pack software lets you view the pet's diary including pictures that it has taken.
It also lets you change various parameters, such as what time to wake up (courtesy of AiboPet).
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ave you ever paid top dollar to have a telephone service person wire a jack for you? It
probably took him/her all of five minutes and cost you several days' pay. With a little
knowhow, you can wire your own telephone jacks and save some dough.

by Sean Troutner

Telephone Wirin
Demysified

elephone wiring, for all practical purpos-
es, still remains a real mystery to many
folks who have already tackled similar
tasks, such as wiring electrical outlets or
even cable TV,

In its most rudimentary form, telephone
wiring is nothing more than wire that carries an
electrical voltage from one point to another. |
believe that most folks feel overwhelmed when it
comes to telephone wiring because of the number
of wires and the color-coding.

The focus of this article is not to turn you
into a service repairperson, but rather to give you
the courage and confidence to wire your home for
telephones as you see fit.

Telephony 101

Before we dive headlong into any further dis-
cussion, we need to define a few of the terms that
will be used throughout the text. Any reference to
the phone company will mean your local phone
company. The term NID, or Network Interface
Device, refers to whatever device your phone
company employs to provide termination of their
wire and yours. The term line will only be used to
reference an individual phone line provided by the
phone company. Finally, the term wire will apply to
the individual wire or wires that connect your
jack(s) to the NID.

The Network Interface Device

The network interface is the point at which
your house wiring connects with the telephone
company's cabling (also called the local loop). This
is where the phone company's responsibility ends
and the consumer's responsibility begins. It's a
good idea to know where your NID is located
should you have trouble with your line or need to
add wiring to your home.

Depending on your phone company's policies,
practices, and standards, your NID may be found
in any number of places, some of which can be
quite creative. Many phone companies have adopt-
ed the practice of mounting NIDs on the exterior
of homes. In some tract housing, the NID is locat-
ed inside an exterior wall, accessible through a

FIGURE 1: Close-up of the test jack with cover removed for clarity. |

panel marked "telephone," usually next to the elec-
tric meter. If you do not find your NID on the
exterior of your home, try the interior. Check the
basement or the attic, following the telephone
wires, if necessary. To aid in your quest, take a look
at the photos of various NIDs included here. Most
of the newer NIDs installed by telcos today have a
test jack built into them for customer testing and
isolation (see Figure I).

Your conductor colors Corresponding jack screws

Green Green
Red Red
White/blue Green
Blue/white Red

—— J

Telephone Wire

In theory, telephone wiring should last forever.
If done correctly, your wiring projects can be done
once and forgotten about with a little know-how.

Telephone wire is available just about every-
where these days.You can purchase wire at hard-
ware, grocery, and even convenience stores.The
truth is that all wire will never be created equally.
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FIGURE 2: From left to right: Single flush jack,
dual flush jack, and surface jack.

lc Corresponding Jack screws NID screw/terminals

Green
Red
Green

MI

Telephone wire is available for a wide variety of
applications, from line cord material to hybrid
cables with wire for voice and video in the same
sheath.

A successful method of choosing the right
kind of wire for any application is to first under-
stand the basic differences of wires used for tele-
phone installation. The following is a list of the
basic types of phone wire available:

* Line Cord (a.k.a. Silver Satin) is a flat
ribbon-like wire with two to eight conductors pri-

Green
Red
Green
Red

b

marily used for the connection between the tele-
phone instrument and jack.

« Category | wire (Cat |) is a round wire
containing anywhere from three to eight conduc-
tors. Most older homes are wired with Cat | wire.
Cat | simply means that there is only a slight
twisting of the conductors under the sheath (a
capacitance twist).

* Category 3 wire (Cat 3) is the same as
Cat |, except that the conductors may be paired

with color-cading, and the twisting of conductor
pairs is more apparent.

» Category 5 wire (Cat 5) and above is dis-
tinguished from Cat 3 by the tight twisting of pairs.
Cat 5 was designed with |0baseT and higher net-
works in mind, but is slowly becoming the "de
facto" standard for voice wiring.

The twisting of pairs in Cat 3 and better is
designed to minimize the induction of noise into
the pairs. This induction may cause interference
with the operation of the phone line. Induction
between pairs is known as "cross-talk," and this is
very common when two or more phone lines are
working in a Cat | wire, where the twisting of
conductors is minimal.

High voltage sources, such as neon signs,
induction mators, and fluorescent lights tend to
wreak havoc with Cat | wire and will always be
picked up by line cord wire in close proximity.

Wire, regardless of category (except line
cord), is rated for either indoor or outdoor use.
This is very important. Exterior grade wire has a
thicker PVYC coating (sheath) that will withstand
freezing and sunlight for extended periods. A com-
mon mistake is to use interior wire on the exteri-
or of homes. This shortens the life of the wire, as
the sun tends to break down the sheath and
expose the conductors to the elements. Once this
occurs, the wire literally sheds all insulation and
will short with the slightest amount of moisture.
Never use line cord outdoors for permanent
wiring! To do so is only asking for trouble.

Telephone Wiring Methods

Telephone wiring practices can be divided into
two categories: looped or home run. It is possible
and common to mix these practices, but for clarity,
| will discuss these practices and their advantages
separately.

The most common method used to wire a
home is the familiar "loop" method. If you have
done any electrical wiring in a home, you should
be familiar with this method. The "loop" method is
the practice of running a wire from jack to jack

with only one wire run to the NID.

This method is still the most com-

Learning made easy with CIE’s Bookstore!

monly used and is popular among
electricians in new home construc-
tion. Looping has its flaws; the most
obvious of which is if a wire
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electronics and it makes full use of
animations, sound & graphics to take users
from first principles to simple circuits.

Topics Covered: |. Fundamentals 2. Passive
Components 3. Semiconductors 4. Passive
Circuits 5. Active Circuits

01909 i $49.95 (plus $5.25 SH )

BONUS - FREE Parts Gallery CD!

This CD contains a library of different
types of electronic components and it's
FREE with every 01-909 purchase!

Digital Electronics CD Tutorial

j.J"
3 NEW CD

This Digital
Electronics
tutorial
provides a detailed \I
introduction to the 1\
principles and practice k
of digital electronics along with an
introduction to microprocessor based
systems.

A gallery of common digital ICs and
photographs of digital circuit applications
is also included.

Most techinicians in a computer or
electronics related field need to have at
least a basic understanding of digital
electronics. Learn all you can about them!

01-922.............549.95 (plus $5.25 SH)

Send your order to CIE Bookstore:

1776 E.17th Street, Cleveland, Ohio 441 |4
CA, HI and OH residents must add sales tax.
Source code BS 20.

Order on line at WWW.ciebookstore.com or cail (800) 321-2155
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between the first jack and the inter-
face goes open. In this event, you
have to rewire a portion of the loop.

The second metheod is to "home
run" each wire to its own jack.
Simply put, each jack has a dedicated
wire. These wires may be brought
back to one central point or directly
to the NID.A major advantage of
home run wiring is the ease with
which trouble can be isolated. Home
run wiring allows you to quickly add
lines and alter your wiring configura-
tion.

To identify what type of wiring

Suggested Tools

 Screwdrivers, Phillips and
Standard

* Analog VOM

* Wire Strippers

 T-25 Staple Gun (or equivalent)

* Telephone (in working order,
corded)

* Tone and Probe set (optional)



method was used in your home
(assuming you do not know), do
a quick inspection of your NID.
At your NID, you will find termi-
nal lugs or screws to which the
wire from the house is terminat-
ed. If there is only one wire to
the NID and you have multiple
jacks in the house, it is safe to
say that you have looped wiring.
If there are multiple wires termi-
nated, then it is likely that you
have home run wiring, or a com-
bination of looped and home
run (assuming the number of
jacks is greater than the number
of wires present at the NID).

Wiring Tips

Wiring is not a daunting
task; 90% of the chore of wiring
is merely choosing a route that
is feasible and practical. Some
tips to keep in mind when wiring
are as follows:

* When drilling a hole
through an exterior wall, always
drill the hole at an angle. If you
are drilling from the outside to
the inside, the tip of the drill bit
should be higher than the chuck.
Inversely, when drilling from the
inside to the outside, the chuck
should be higher than the tip.
This will help keep water from
entering the exterior walls.

* Always use caution when
drilling through any part of a
structure. Be sure to inspect the
area you plan to drill prier to
commencing. Check to see if
there are hazards present, such
as electrical wiring, ducts, or
pipes. NEVER drill with your
hand on the drill bit! Doing so
may result in electrocution if you
happen to hit a live electrical
wire.

= When drilling through sub-
floors covered in carpet, use a
sharp knife to cut an "X" across
the center of the hole you wish
to drill. Several passes with the
knife may be necessary to cut
completely through the carpet.
This will not visibly show and
will prevent the carpet from
developing a "run" when you
drill through it.

* When running wires
through crawl spaces, be sure to
keep the wire off of the ground,
especially if you have had trouble
with rodents. Rodents love to
chew on wires and will definitely
do damage to wires on the
grcund, DO not secure wires run
through crawl spaces very tight-
ly. If a wire goes bad, you will
have.to enter the crawl space to
replace it. By leaving the wire
loose you can "chase" a new
wire in while pulling out the old
wire and still maintain ground
clearance.

* When installing new wire
inside interior walls, use a wall
box (I call them "after thought"

FIGURE 3: Single

line termination

example — with
a single flush
jack shown.

FIGURE 4:
Termination
of one wire

at NID.

Note only

the red
and green
terminals
are used.

FIGURE 5:
Termination

WA RN
B PO HOT REmOV
of two lines . WS s coves

at NID. e

Again, only c::

the red s
and green
terminals

are used.
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boxes) that is designed to be secured to drywall.
These can be either steel boxes with malleable
tabs, or plastic boxes with screw actuated "wings."
Simply place the box with its opening toward the
wall, level, and trace around the box with a pencil.
Then cut the rough opening. Use care when cut-
ting holes in any wall, as the danger of live wires
may exist. | highly recommend using only hand
tools for the job.

* Remember to seal all holes in exterior walls
with caulk, and to use a "drip loop" in the wire on
the exterior of the structure. Doing so ensures
protection from water entering exterior walls.

* |f you run a wire on the outside of a struc-
ture, be sure that the wire is rated for outdoor
use.

* Never bury indoor or outdoor wire directly.
Use conduit or direct buried cable.

* Attaching a wire to the exterior of a struc-
ture can be accomplished by using a staple gun (T-
25) if the exterior is made of wood. Be careful
when using a staple gun. If a staple pierces the jack-
et of the wire you have two choices: re-run the
wire, or mark the entry wound for future refer-
ence, because you will probably have trouble there.

Telephone Jacks
FIGURE 6: Newer NID with two lines terminated. ‘

Jacks are available in a variety of styles and
colors. Jacks may either be surface mount or flush
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Related Web Sites
www.levitonvoicedata.com: Leviton makes

$20.00.

jacks and accessories for residential/commercial

wiring. Under Learning Center/Training

Resources, there are wiring di

comparisons. This site has many helpful tips and

explanations.

www.specialized.net: Specialized Product

mount (see Figure 2). Flush mount
jacks are used with wall boxes, while
surface mount jacks may be screwed
or adhered to a surface.When using
surface mount jacks on wood sur-
faces — especially plywood — or in
areas where moisture may be a
problem, be sure to use screws in
addition to the double-backed tape.

If you are replacing an existing
surface mount jack on drywall, it is a
good idea to score the area around
the jack before removing it from the
drywall — otherwise you may have
to do drywall repair.

When selecting a jack, look at
the jack's physical construction.
Albeit that most jacks are made in
Taiwan, buying a cheap jack will often
result in failure from merely plugging
a cord into it.

Select a jack that suits your
needs, i.e., using a "duplex" jack (jack
with two receptacles) will allow you
to have two lines in one location, or
eliminate the need for a splitter.
When buying a surface jack, choose
a jack that has enough space to neat-
ly conceal all the conductors, used
or unused.

Wiring Termination

Once the wire has been run and
secured (if necessary), you are ready
to terminate it. The type of wire
used will determine the color of the
conductors you will terminate. If
your wire has a solid red and a solid
green conductor (see Figures 3 and
4), these will be the conductors you
will use for a single phone line (sec-
ond line termination instructions to
follow).

If your wire has a white conduc-
tor with blue striping and a blue con-
ductor with white striping, these will
be the wires that you use for the
line. Refer to Table I.

If you are terminating a new
wire from an existing jack, simply tie
down the same conductors you
used at the new jack to the existing
jack. If the conductor colors tied to
the existing jack that you are loop-
ing from differ from the colors you
are using, do not panic. Simply tie
down your conductors to the green
and red terminals of the existing
jack. :

Wiring telephones jacks is like
algebra; whatever you do to one
side of the equation, you must also
do to the other. Hence, if you use
the same conductors on both ends
of the wire, you will be successful.

and color

Not the

Adding a Second Line

What about a second line, you
ask? Now that you know how to
wire one line, the second line is just
as easy, but requires some prepara-
tion work. When adding a second
line consider the following:

v Is there a jack close to, or at
the location where the second
phone line will be used?

v Does existing wire have
enough conductors to accommodate
a second line!

v Is the premise wiring looped
or home run?

v Do you need/want to have
access to both lines at the same
jack?

If you already have a jack close
to or at a location in which you
would like to have the second line,
you will need to inspect the existing
wire to determine if the wiring is
looped or a home run.This may
require you to look in the NID,
because what you may think is a
"home run" may really be the end of
the loop. If the line is looped, and
you have at least four conductors in
the wire, you are in good shape.
(Remember, it takes two conductors
for each phone line.)

If the wire is identified as a
home run, you will need to deter-
mine if you want two lines or one
line at the desired location. Assuming
you want both lines in the same
location, you will need at least a
four-conductor wire, and you will
need to isolate the wire at the NID.
A quick way to locate an individual
wire is to short the unused conduc-
tors at the jack and then look for
the short at the NID using an ohm-
meter, or simply remove one wire at
a time from the NID until the exist-
ing jack is dead.

If you do not have enough con-
ductors to place both lines in the
same jack location or there is no
existing jack close for you to loop
from, you will need to run a new
wire.

Terminating
a Second Line

Terminating a second line is no
different that terminating the first
line. Once you have decided where
the second line will go and if you
want one or both lines at that loca-
tion, then it's all down hill from

Companies offers hard-to-find tools and test
equipment for the telecommunications industry.
They sell direct to the public. Minimum order is

www.sandman.com: Mike Sandman has some
off-the-wall and unique items, as well as
hard-to-find tel

accessories.
vendor on the block, but if

{:vuecan't find it elsewhere Mike might just
it

there.

If you have an existing jack with
four or more conductors in a loca-
tion that suits your needs and you
want both lines to work there:

v Replace the existing wall jack
(if it is not a duplex) with a duplex
jack and wire as follows: Make the
top jack line | using the red/green
screws and the appropriate wires
that were terminated to the old jack.
Take the secondary conductors (see
Table 2 and Figures 5 and é) and
wire them to the red/green screws
of the lower jack and to the second
line at the NID.This will give you
access to both lines, one on each
jack.

If you have an existing jack, with
four or more conductors, but need a
new jack in a location nearby, and
you want both lines to work there:

v Extend the existing wire to
the new jack location, install jack, and
terminate same as above.

If you have an existing jack and
you only want the second line in that
location:

v First determine if existing
wire is a loop run or a home run:

« If it is a home run, isolate the
wire at the NID and connect it to
the second line terminals at the NID.
Follow Table | for wire termination.

* If the jack is looped, use a sec-
ondary pair of wires. Terminate at
the NID and use the red/green
screw terminals on the jack (see
Table 2 for wire combinations).
Note:You may have to cut the pair
through at all other jack locations.

If all else fails, you might consid-
er having your telephone company
or an electrician complete the wiring
for you. Many times the phone com-
pany will discount jack work with
the installation of a line, so ask their
representatives when ordering the
line. NV

Sean Troutner is a Customer
Zone Technician with Verizon
in lllinois. His telephone
experience includes business
systems, data wiring, voicemail,
outside plant, and fiber.

You can email Sean at

troutner@shawneelink.net

ELEGTRONIC
COMPONENTS

MOUSER

E L ECTRON

A0 company

sales@mouser.com
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= ]| The RF Connection
i E 213 North Frederick Ave.
¢ | Suite 11NV
& | Gaithersburg, MD USA
1 20877
hitp:/iwww.therfc.com/
Complete Selection of MIL-Spec Coax, RF
Connectors and Relays

UG-21B/U N Male for RG-213/214........ $5.00
UG-21D/U N Male for RG-213/214....... $3.25

N Connectors for 9913/Flexi4XL/9096

UG-21B/9913.....$6.00 Pins Only.....51.50
UG-21D/8913...._54.00 Extra Gasket.... .75

Amphenol 83-1SP-1050 PL-259..........50.90
UG-176/U Reducer RG-59/8X . .25 or 5/$1.00
UG-175/U Reducer RG-58/58A .25 or 5/$1.00
Silver Teflon PL-258/Gold Pin ... ................
ceneeaennnncnnns 91,00 OF 10/$9.00

MIL-Spec Coax Available (Tefion, PVC lIA)

New Product: Belden 3913F. 9913 with
High Density PE Foam dielectric, stranded
canter cond. and Duobond Ill Jacket. ...........

— 1 XL AT
Also New: 9092, RG8X with Type |l Jacket
Intro Price................ccoocnunne.... $23.00/100ft

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.
8 Pin DIN for lcom ...
8 Pin DIN for Kenwood...

Prices Do Not Include Shipping

Orders  BOO/783-2666
Info  301/840-B477
FAX  301/869-3680

.-.32.50
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Continued from page 42

BEST PRICING on 18" satellite TV sys-
tems for home and RV, DISH Newwork
DirecTV, multi-room viewing options, acces-
sories, more. www.skyvision.com Call 1=
800-543-3025.

769-1002 fax

militarycomponents.com

WANTED: MILITARY capacitors, resis-
tors, transistors, diodes, ICs, semi’s, etc.
Please fax/E-Mail excess lists & RFQs 818-
818-769-1084.
electmatind@earthlink.net & http:/fwww.

CARL’S ELECTRONICS. Over 200
electronic plans and kits, including the latest

in

www.electronickits.com

769-1002 fax
spy and surveillance gadgets. Visit us at

miliarycomponents.com

ELECTRONICS

WANTED: MILITARY capacitors, resis-

MILITARY SURPLUS

tors, transistors, diodes, ICs, semi's, etc.
Please fax/E-Mail excess lists & RFQs 818-
B18-769-1084.

electmatind@earthlink.net & hrep:/iwww.

DOSIMETERS/RADIATION
DETECTING KITS. New Canadian military
surplus, now illegal to import due to recent
change in Arrns Cnnr.rol laws, Ten dosime-
ters, two chargers, two radiation meters
wfcarrrng cases. Single D cell powers charg-
ers and meters. Survival, nuclear war, nuclear
power plants. $125 shipped US. Credit cards,
checks. Duiers!qg.lmuua welcome. Steve
410-879-4035 or Steve@swssec.com

AUDIO — VIDEO
— LASERS

CASH PAID for pro video gear, cameras,
;"%Rrigslwluhers etc. Advanced Media 702-
1

Tired of Expensive Inkjet Cartridges ? |
-

Save 90% on Inkjet Inks !
Printer (Call for Others Not Listed!) # of Refills | Cost/Refill|  Kit Price ‘
S, e . |_Black | Color | Black | Color | Black | Color ‘

HPSOOSenes 400, OFF:ceJetSOO 350 Fax 7 14 4.71 2.85 32,95 39.95
'HP 600 Series, Officejet 500, 570, 600 7 14 4.71 3.21 32.95 44.95 |
HP 820C, 855C, 870C, 1000C, 1150C, Copier 120, 210 6 12 | 6.67 3.33 | 39.95 39.95 |
HP 720C, 722C, 712C, 880C, 890C, 895C 1120C, 1170C o) 12 6.67 3.75 39.95 44.95 |
HP 200c Series, P1000 Series, Officeiet G55,G85, G95 [} 12 6.67 3.75 39.95 44.95 |
HP2000CProColor Printer, 2200,2500 | 7 6 | 571 6.67 | 39.95 39.95 |
Canon BJ-10, 200, 210, 240, 250 Apple SWriter 1200, 1500 14 20 2.15 2.00 | 29.95 39.95
Canon BJC-4000 Series, C2500, C3000, C3500, C5000 60 60 0.50 0.67 29,95 39.95
Canon BJC-6000, 3000, 3010, S400, $450 _ . 14 8 2.85 1.67 | 39.95 39.95 |
Epson Stylus Color 500, 200 | 20 17 | 1.50 2.35 | 29.95 39.95 |
Epson Stylus Color 400, 600, 800, 850, Photo a0 AT 1.50 2.65 | 29.95 44.95 |
Epson Stylus Color 440, 640, 660, 670, 740,760,860 20 17 1.50 2.65 29.95 44.95 |
Lexmark JP 1000, 1020, 1100, ExecJet Il llc, Medley 4C 10 17 | 3.00 2.35 | 29.95 39.95 |
Lexmark 3200, 5700, Z11, Z12, Z3, 732, 742, 251, 252 15 17 | 2.67 2.35 | 39.95 39.95 |
Compagq 1J300, 1J600, 1J700, 1J900, Xerox XJ8C | 15 17 2.67 2.35 7§9,9§7M57§
Xerox Home Center 450C, XJ&C Inkjet 22 12 | 1.36 3.33 | 29.95 39.95 |

SAVE 30 - 50% on New Compatible Cartridges

New Quantity Cartridge Pricing!

Printer

BLACK Cariridge

COLOR Cariridge |

(CALL FOR OTHERS NOT LISTED 1)

 Canon BJC-70, BJC-80

Canon BJC-4000/5000/2000 Series, C2500, C3000 ]

Sty 1/3/6+
$495/421f406

Qly 1/3/6+ |
$11.95/10.16 / 9.80

C3500, C5000, C5500 Apple StyleWriter 2400, 2500 I $4.95 [ 4.21 / 4.06

$11.95/10.16/9.80

{3 pack Black / 3 pack Color)

Epson Stylus Color, Color Pro, Pro XL

!

Epson Stylus Color Il Ils, 200

| $9.95/8.46 /8.16
$10.50 / 8.93 / 8.61
$10.95/9.31 / 8.98

$14.95 /12.71 /12.26
$14.95 /12.71 /12.26

$14.95/12.71 / 12.26

Epson Stylus Color 400, 500, 600, 800, 850,1520, Photo

56

EpsmStybsColorMO 640, 660, 670, 7 40, 760, 860, 1160

$10.95/9.31 /8.98
$10.95/9.31/8.98

1814.95/12.71 / 12.26

$14.95/12.71 /12.26 |

ANTIQUE VIDEO TRANSFER SER-
VICE: transfer any 2" QUADRUPLEX tape.
Affordable fast! Phone/fax 415-821-7500 or
415-821-3359. 5001 Diamond Heights Bivd.,
San Francisco, CA 94131-1621.

BARCODE LASER scanner $20. 3MW
HeNe laser $25. HeNe new in box $20. 10-
I 5SMW HeNe high output laser/1 10V supply.
$125. P&H $4. Christensen, 9257 3rd St. NE,
Blaine, MN 55434.

PC MONITOR AS SECURITY
| accepts stan-

MONITOR. The VGA-80
dard NTSC or PAL inputs for display on any
existing VGA/SVGA computer monitor. Small
compact size. Over 600 lines of resolution,
twice that of standard TV monitor! $69
. Dealers welcome. Matco, Inc.,

Schaumburg, 1-800-719-9605,
sales@matco.com or visitorder on-line at
Www.matco.com

AUDIO & video equipment bought, sold &
consigned. Microphones, limiters, consoles,
amplifiers, analog & digital recorders, editing
decks, tubes, old radios, test equipment,
components, projection lamps, and much
more! Please call Tom @ 856-222-0636, fax
to 856-222-0638 or visit www.bibbtek.com
Credit cards accepted.

SYNC-A-LINK UNIVERSAL video
sync generators. Phone 918-479-6451,
Email: ric@sstelco.com Synec-A-Link, PO
Box 4, Locust Grove, OK 74352

STEREOSCOPER VR is a stereo multi-
plexer that creates 3D stereoscopic video
from two genlock cameras. Stereoscoper VR
comes with LCS glasses and driver. 90 day
warranty $247 or write to A-Link,
PO Box 4, Locust Grove, OK 74352. Phone
918-479-645 |, Email: ric@sstelco.com

CABLE CONVERTERS. Original equip-
ment with remote. Like new. Lowest prices.

Guaranteed, ready to go. Limited models.
Call for flyer 412-833-0773.

Epson Stylus Color Photo 750, 900, 980,1200

Epson Stylus Color 480, 580, 880

| $10.95/9.31 /8.98
| $10.95/9.31 / 8.98

$15.95 / 13.56 / 13.08
$14.95 / 12.71 / 12.26

Epson Stylus Color 777, 870, 1270

No Compatibles

Presently Available |

« BULK Inks, Refill Accessories
* Glossy & Coated Photo Papers

* WE BUY EMPTY HP & LEXMARK CARTRIDGES !!

Inkjef
Southwest =7

www.inkjetsw.com

(480) 668-1069 Fax
Maren 2001/ Nuts & Volts Magazine

Quality Inks for:

HP ¢+ Epson * Lexmark
Canon * Apple *» Xerox

Call or see us online!
Monday -
7:30 - 4:30 PST 10:30- 7:30 EST

1-800-447-3469

(480) 668-0959

Friday

Circie #37 on the Reader Service Card.

RAW UNMODIFIED CONVERTERS.
Thousands in stock.Any and all models avail-
able. No minimum to buy. No order too big,
no order too small. FORGET THE HYPE, $
ABSOLUTE LOWEST PRICES §$. Call today
412-798-1644.

WHOLESALE CABLE TV box & acces-
sories. Brand new unmodified Jerrold,
Scientific Atlanta, Pioneer, etc. Please call I-
888-561-4796 10-6pm.

CABLE PARTS for all makes and
models, raw boxes at low prices.
Call 1-888-817-8100. No NY
sales. www.chipplace.com

VIEWMASTER 4000 converter,
860MHz, 125 channels, volume
control, STD/HRC/IRC. Brand new
10 lot $49. Call for other acces-
sories and qty. discounts. 877-
B885-8873.




CABLE PARTS! Computer parts. Call for
great prices or visit us on the Web:
HTTP//WWW.CB-Electronics.com or call
1-800-436-8630.

UNMODIFIED CATV converters.
Original equipment & 125 ch. converters.

Repairs and upgrade. Low price guaranteed.
Call 1-888-959-5589.

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.
Matco, Inc., Schaumburg, IL, 1-800-719-9605,
sales@matco.com or visitlorder on-line at
WWW.Matco.com

CATV CONVERTERS WHOLESALE
ONLY. Coolbxs [25V, Milleniums 3,
Panasonics 175D, Boss, Avenger 2, Elite. For
best dealer pricing, call: 702-860-7991.

CABLE PARTS & EVERYTHING.
Parts & accessories. Best prices & quantity
discounts. WE DON'T SELL BOXES. 1-800-
MODULE-0.

WANTED: TEKNIKA 6510 cable con-
verter boxes. 707-928-5528.
lorrendaro@webtv.net

RCA 198 CHANNEL CABLE CON-
VERTER NEW TO THE MARKET.
This analog converter has a built-in decoder
loop. It comes with a 3 in one universal
remote, volume control, TV control and VCR

control from the same remote,
$85 each. 828-681-0245 or
WWW.CHIGEOR@AOL.COM

TELEPHONE/FAX

BIZFON.COM PHONE system that is
truly plug & play. Auto attendant and voice
mail_built in. Best deals at 732-840-1390 or
hes@heselectronics.com

WANTED: MILITARY capacitors, resis-
tors, transistors, diodes, ICs, semi’s, etc.
Please fax/E-Mail excess lists & RFQs 818-

769-1002 fax 818-769-1084.
electmatind@earthlink.net & heep:/iwww.
militarycomponents.com

WANT TO Buy: ICs, military & aircraft
relays, diodes, transistors, connectors, tanta-
lum capacitors, electronic test equipment &
most components, Hoffy Electronic Ent., E-
Mail: Hoffiel 165@aol.com 818-718-1165,
FAX 818-341-5506.

CASH PAID FOR ICs. Military or com-
mercial integrated circuits, transistors,
diodes, any semiconductors.
ELECTRONIC SURPLUS, INC, 5363
Broadway, Cleveland, OH 44127, 216-441-
8500 or fax 216-441-8503, since 1946.
www.electronicsurplus.com

RF TRANSISTORS, TUBES,
TEFLON WIRE, SILVER MICA
CAPS, 25C2290, 25C2879, SDI446,
MRF455, MRF454, 2SC1969, 2SC2166,
25B754, TA7222AP, 25C1947, TAT222AF,
MRF247, MRF317, SAV7, etc., 3-500ZG $102
Procom, 4CX250B, 572B, 3CX400A7/8874,
3CX3000A7, 4CX400A, teflon wire specials
1,000 fr. 16 gauge .15 cents fc., 1,200 ft. 18
gauge .14 cents ft., silver mica caps, resistors,
see our catalog for other products.Westgate
1-800-213-4563.

SEE OUR ad on 4-channel 2.4GHz wire-
less systems in the AdMart section on page
70. Matco, Inc.

MATCO WILL design, engineer, and
develop a 2.4GHz wireless 8 channel solu-
tion for your remote applications. FCC
approved. Matco, Inc., Schaumburg, IL 1-800-
719-9605. E-Mail: nsales@mat-co.com Web
site www.mat-co.com

AMAZING! 35¢ TOGGLE SWITCH-
ES.Brand new. Rated 6Amp/|25V.Hardware
included. 1/4” panel hole. SPDT or DPDT,
on-on or on-off-on. Minimum 100pcs./pack-
age.Visa or MC, no COD, Gateway Products
Corporation, 1-800-830-9195.

UV LEDS, new, $30 each, have 3 wide-beam
and 5 narrow-beam. Bill 612-980-6503 or
deltalight@eschelon.com

MICROCONTROLLERS

WANTED: MILITARY capacitors, resis-
tors, transistors, diodes, ICs, semi’s, etc.
Please fax/E-Mail excess lists & RFQs 818-
769-1002 fax 818-769-1084.
electmatind@earthlink.net & hetp:/iwww.
militarycomponents.com

ATMEL B9CXXXX programmer, IBM
parallel port, C++ source code, schematics,
$250 + S/H. htpi/imembers.aol.com/
HawaiianComputer

PIC & ATMEL PROGRAMMERS
from $15.95 and $29.95! Visit www.electron
ics123.com for complete details. Amazon
Electronics, Inc. Toll free 1-888-549-3749.

CARL’S ELECTRONICS. Over 200
electronic plans and kits, including the latest
in spy and surveillance gadgets. Visit us at
www.electronickits.com

VISIT US ON THE WEB AT:

http://www.candhsales.com
c aﬂd ” email: candhsales@earthlink.net
SALES COMPANY

2176 E. Colorado Bivd. = Pasadena, CA 91107

TOLL FREE:

1-800-325-9465

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

FREE
148 PAGE
CATALOG!

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 #TE9808 $250.00

SOLA CONSTANT VOLTAGE TRANSFORMER
SOLA ELECTRIC, #93-13-150. Harmonically neutralized
caonstant voltage transformer. Rated at 500 watts. Input
voltage 95 to 130 VAC 60 Hz. Output voitage 120 VAC.
This unit is designed for rack or bench mounting. The
meters on the front panel indicate output current and
input/output voltage. A toggle switch is provided for
selection of input or output voltage. The input voltage is
connected at the rear of the unit via a covered electrical
panel. Two standard 3-wire grounded electrical outputs
are supplied on the front and rear panels. Dimensions:
19" wide x 14-1/4" high x 10-1/4" deep. Weight 59 Ibs.
Stock #STRI900 $225.00

MILLIDHMETER
HEWLETT PACKARD,
Model 4328A.

Designed fo measure
very low resistances. |
Measurement range @.@
1m ohm to 100 ohms. L
Resolution 20 u ohms.

Analog meter readout. Ideal for

measuring contact resistance of switches or relays. This
unit is also useful for measuring the resistivity of semi-
conductor devices. (Requires special 4 terminal probes
which are not supplied, but probably are available from
Hewlett Packard.) Power input: 115-230 VAC 48-66 Hz,
5 VA max. Dimensions: 5-1/8" wide x 11-1/2" deep x

6-1/2" high.
Stock #TE9812 $200.00

— - Pre————

PRECISION LINEAR WAY BEARING
This assembly consists of a linear ball bearing track rail
and two ball bearing slider elements. 280mm long with
14 countersunk holes for rail mounting. Stainless steel.
Stock #BR2002 $57.50

DIAPHRAGM
PUMP

THOMAS
INDUSTRIES

Single diaphragm
oil-less pump. Motor
rated 115 VAC 60 Hz.
Pump output is 0.69
cfm free air. Max. continuous operating pressure 20 psi.
Stock #PC9904

1 Master Charge © Visa

M American Express Discover

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

WE BUY & SELL!

Circle #39 on the Reader Service Card.

Miniature Transmitters and Receivers

RF300T

1....$22.95
5..%$1995¢ea
10...516.95ea

RF300XT

1....$25.95
5...92295ea
w . / 10...519.95 ea

m 300’ (XT), 150' (T) Range

m Frequency: 318 MHz

| 59,049 Settable Security Codes

m 12 Volt Battery and Keychain Included
| Current Draw: 4.8 ma

® Fully Assembled in Case

® Dimensions: 1.25" x 2.0" x 5"

m Push both buttons for the 3rd Channel
m Slide Button Cover Included

2 Button / 3 Channel
Transmitter

4 Button / 15 Channel
ansmitter

RF304XT

1...$27.95
5..52485ea
10..%21.95ea

m 250" Range

| Frequency: 318 MHz

m 6,561 Settable Security Codes

| 12 Volt Battery and Keychain Included

m Current Draw: 4.6 ma

| Fully Assembled in Case

m 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...827.95
5..%2495¢ea
10..$22.95 ea

RF304RL
RF304RM

1....$29.95

5..52695ea

10..$23.95ea

m Compatible with 300/4 Transmitters

m 11-24 volts DC Operating Voltage

m 13 ma. Current Draw

m Latching (L) or Momentary (M) Output

m Kits Available (subtract $5.00 ea.)

m Dimensions: 1.25"x 3.75" x .5"

W 2 (300) / 4 (304) Output Data Lines

= Binary to Dec / Hex Converter can
achieve up to 15 channels

m Alarm Systems
| Garage / Gate Openers
m Lighting Control

Visitect Inc.

Circle #38 on the Reader Service Card.

® Magic Props
m Medical Alert
® Monitoring Systems
(510) 651-1425 Fax: (510) 651-8454 Email: Support@Visitect.Com
P.O. Box 14156, Fremont, CA 94539

® Industrial Controls
m Surveillance Control
m Motor Control

m Schematics Available
m Receiver Board Layout Available
m Custom Design Consulting Available

Visa / Mastercard, COD
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REFILL INKS FOR INKJET PRINTERS

Refill your old cartridge and save. All refill kits come instructions
and needed materials for refilling inkjet cartridges. Success guaranteed.
Auailable 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 BCF-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 S020034) Single Triple black $19.00; Tri-color kit (Cart SD20036) 2 refills each
color $24.00. EPSON STYLUS COLOR I - (5020047) Triple Black $19.00 (5020049). Tri-color (2 refills each
color) $24.00. EPSON STYLUS COLOR 400, 500, & 600 (S020093) Triple black (7 refills total) $19.00.
EPSON STYLUS COLOR 200, 500 (S020097) Tri-color 3 refills each color $24.00. EPSON STYLUS
COLOR 400, 600, 800, 1520 Tri-color (S020089) 3 refills each color $24.00. EPSON STYLUS 800/1000
(S020025) 3-refill kit, black, $19.00. EPSON STYLUS COLOR 440 AND 640 Black refill kit. (S020187) 4
refills plus free vacuum bottle $19.00. EPSON STYLUS COLOR 440, 640, AND 740 (S020191) Color refill
kit. 4 refills of each color $24.00. HP DESKJET 500/550/560 (51608A, 51633A, 51626A) Black single refills
$8.00. HP DESKJET 500/550/560. Black 3-bottle kit $19.00. HP DESKJET 500C/550C/560C . Tri-color
kit (5 refills each color) $24.00. HP DESKJET 1200C, DESIGNJET 650 (Cart #HP 51640B) Black Three pack
(3 refills) $19.00. HP DESKJET 1200C/1600C, DESIGNJET 650 (Cart #HP 51640 C,M,Y). Tri-color kit fone
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 516454)
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 & C1656A) Black 3-refill kit $19.00. HP PAINT-
JET XL300 Tri-color kit (1 refill each color) HP 51639C M,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. IBM/Lexmark Execdet IIC, WinWriter 150 C (Cart #1380619) 4 refills each color $24.00.
Lexmark 3200, 5000, 5700, 7000, 7200, Optra 45 and Z51 (12A1970) 3 refills Black $19.00. Lexmark
3200, 6000, 5700, 7000, Optra 45 and 251 (12A1980) 4 refills each color $24.00. SNAP AND FILL SYS-
TEM - Permits refilling HP 516264 (black for HP 500-series) and HP 51629A (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. lioh Prowriter Jr., Riteman C+/F+ $6.00; Riteman Inforunner $8.00; Commodore MPS-801 $5.00;

MPS 803 $5.00; Decwriter LA30/36 $4.00; Apple Scribe $4.00; Mannisman Tally Spirit 80, Commodore

1526 $5.00; Epson JX-80 4-Color $14.00. Printronix P-1013 $11.00; Star SJ144 color 3-pack $29.00.
ALSO HEAT & TRANSFER RIBBONS AND PAPER FOR PRINTING T-SHIRTS.

QOver 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
N 249 Juanita Way, Placentia, CA 92870-2216 e
714-528-9822 - 800-377-2023 - FAX 714-993-6216

e-mail: Htorr@aol.com
http://members.home.net/htorr/index.

Circle #40 on the Reader Service Card.

PROGRAM PICs in BASIC. Complete
package 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
literature. Floyd, VA 24091-0341 (540-763-
331 1/540-382-2935).

ALWAYS WANTED Western Electric
theatre amps, speakers, horns, drivers, and
tubes. Also seeking vintage tube equip. by
Marantz, Mcintosh, and Tannoy. Chong Ong,
10223 Valentine Dr., #7304, Oakton, VA
22124.Tel: 703-255-3218, Fax: 703-255-3718.
E-Mail: ongktB8@erols.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 & http:/iwww.
militarycomponents.com

DEC EQUIPMENT WANTED!! We
are buying DEC systems, boards, terminals,
drives and peripherals. Also Scientific Micro
Systems (SMS), CMD, Datability, Dilog, DSD,
EMULEX, other DEC compatibles. Please
contact us for a2 quote or fax/email your
equipment list.We buy, sell, and trade. KEY=-
AYS, INC., 937-847-2300 or fax 937-
B847-2350 or email buyer@keyways.com

AVIATION

ELECTRONICS

WANTED: MILITARY capacitors, resis-
tors, transistors, diodes, ICs, semi's, etc.
Please fax/E-Mail excess lists & RFQs 818-
769-1002 fax 818-769-1084.
electmatind@earthlink.net & heep:/iwww.
militarycomponents.com

PUBLICATIONS

WANTED: MILITARY capacitors, resis-
tors, transistors, diodes, ICs, semi's, etc.
Please fax/E-Mail excess lists & RFQs 818-
769-1002 fax 818-769-1084.
electmatind@earthlink.net & heep:/iwww.
militarycomponents.com

BASIC STAMP 2 users:“Inside the BASIC
Stamp II" tells how the PBASIC interpreter
works, how code is stored in EEPROM, how
to optimize code for space and speed. 160
pages, 50 illustrations, many examples. See
http://members.aol.com/stamp2book Send
$29.95 check or money order (US funds) to
Brian Forbes, PMB 326, 19672 Stevens Creek
Boulevard, Cupertino, CA 95014-2465.

HI-TECH SURVIVAL: | 50+ books, soft-
ware, special projects: electronics, comput-
ers, internet, phones, security. CON-=
SUMERTRONICS, PO Box 23097,
Albuquerque, NM 87192, 505-321-1034.
www.tsc-global.com

BIG PROFITS — Rent antenna sites to
paging, cellular, & PCS providers. Over 100K
sites needed. Book shows you how to
build, market, & cperate an antenna site.
325 pages. $25pp. MC/Visa.
http://Antennasites@hypermart.net or |-
877-877-0040.

Subscribe to Nuts & Volts at
www.nutsvolts.com

(SUN.
UN Equpment ..S)uu é(iui’umnf aqwmﬁon

One Year Warranty. 15 Days Money Back Guarantee,
School Purchase Order, Money Order, Bids accepted
3121-A Glen Royal Road, Raleigh, NC 27617
DC Power Supply
PS-303(PS-305) § 159.00(5219.95) 0-30V.

-3 A(SA), shot circuiVoverload protection
PS-303D{PS-305D) 5314.95(5399.95) 30V

Email: sunequipco@ipass.net

Digital Multimeters

DMM-1220 544.95 3 igits ADYDC 10 ranges
with 10A fuse protection; diode, hFE, continuity,
data hold, battery test, resistance, frequency
| = I3A[SA),dunl tmoking; 8110 $289.95 60V/IA tedl fonts and holsor inclided
|B112 $399.95 0-60V, 0-3A; B108(8109) 5549,95(5699.95) DMM-1230 $54.95 DMM-1220 features +
|0-B0V. 0~3A(5A), low ripple. two independent tracking Capacil i
|B102({8103) §399,95(S489.95) riple outlers, 0-30V/0-3A(5A)  DMM-1240 S64.95 DM ) features + capacitance, logic test.
|x2, fixed SV/3A, independent tracking opertion, cond current/. DMM-1250 584,95 DMM- 1240 features + tempetature 1, K-type
[ oltage(CC/CV), Slave/Master, Senal/Parallel connection. sensor probe incloded.
| PS-16105(8107) 5289.00(5399.95) (0-16V(0~30V), 0-10A  DMM-15810 $14.95
| PS-2243(2245) $139.00(5159.00) 0~12V(0-24V), 0-3A(~3A)  tramsistordiodetest; test lends included; 100x50x23 mm, 60 ¢
| B200(8201) 5179.95 (S239.95) 0-30V (digital meter).0-IA(0-54) . o
|BZI(S211) $119.95(5259.95) both digital mesens, 0-30V, 1A(54) RV RELEE G
B202(H203) $499.95(5549.95) digital display, triple outputs. dusl g 31004 e o 68 0.3

& a fied SVAA: indepedent tmeking. (CCACV) 3 e Sine/Square/T,

ng!
Grid Dip Meter | Al
1% distor

Pp.
9 0-10V comrol freq.
DM-4861 SLISSS 1.5-250MHz 6 bands £ 7102 A1) $225.95 genenies signals samic as

2100; 4-digit

Modulation= 2KHz Sinewave; Crystal Oscillator 1-15MHz;
Waye absorplion meter; 9VDC battery - w——

Signal Generators

SG-41608 S119.95 100KHz—1 50MHz & Q‘;’;
upto 450MHz on 3rd harmomics: 6 ranges T&  oses hegn )
[RF output; 100m Vs to 35MHz; Audio Ourput TKHz, 1Vmms
Modulation: Int.; | KHz Ext. - S0Hz-20K1z AM
SG-4162AD $224.95 with Frequency Counter | Hz~130MHz,
1 digits for interpal & externul signals, Spec.see SG-41608

(HF)10Hz~20MHz, (VHF)10MHz~

Q 200MHz Gate Time: 0.1& | see

- -
Max_Input: 10 Vp-p: Inpus Semsitivity: 3SmV 10Hz-200MHz;
; 7-digit LED display: Input Imped.: HF{VIHF): IMOhm( 50 Ohm)
SP-25120K $79.95 30-125W (Porble Buiane PoRared)  FC-52705149.95 10Hz ~ | 2GHz. 8-digit LED display
i ! i FC-S700$329.95 10Hz - 1 3GHz, 10-digit LCD display
| SP-25100K 56955 30~100W (Portable Butane Powered)  pe. g3320(Fc-03250) § 169.95 (5189.95) Porible 0,251t
| Allsizes of replacement tips available, please refer fo our website. | M|

FG-2020B $159.00 0.5Hz - S00KHz; Sine/Square/Triangle.
(FG)2103 $329.95 Digital sweep generator, 0.5Hz~SMHz in 7
ranges: Operating Mode: AM/Gated Burst VCG;
Frequency counter: int. 0.5 Hx ~ 5 MHy, Ext. 5 Hz ~ 100 MHz
FG-9806 5519.95 2Hz ~ 6MHz Attenuator: 0/20:4048;
Sine/Squarc/Trinogle/ Ramp/T'T L/ Palse/ X waveforms:

Freq. Accuracy: 0.01%; Distortion: <1 %; Rise Tin
F(:-9813 §749.95 Ronge 2Hz ~ 13IMHe Spec. refi

==l Freq. Counters

FC-5250C $119.95 10Hz-220 MHz

—

visit WWW.SU neq“ipCG.Com For More Product Information
AE/MASTER/VISA/DISCOVER Acceped. Order Please Call: 1-800-870-1955

Salse Representatives, Distributo

i size, DCV/ACV/DEA Qb contiouily/ ISPRETTEREEYNEIERE 0C M-01128 S114.95 1% Basic Accu.

Auto Power OfF, Tolerance Mode, Autoranging,
§ Dual Trace Oscilloscopes - =t
208 Hz 0S-9820 $298.95. 05-9820FG m'
| $429.95 +Function Genertor, (15-9822 $359.95 “Diclaved Sweep
25AHz 05-22250 §319.95, 05-22251 §429.95 +Delayed Sweep
05-22257 $519.95 + Delaved sweep +DMM
6 plug-in coibs; 2 tmnsistors & one diode. e ientoc T & CMOS outputs, J0ppme+ | count accuracy F0MHz O8-22400 $465.00, 05-22405 $559.95 +Delayed Sweep
SOM Hz OS-9853 §769.95 + Deluyed Sweep
GOMHZ 0S-22600 $689.95, 05-22605 $715.95 +Deluyed Sueep
0522608 OS-22608 S845.00 (S-22605+ Cursor Readout
1003 Hz O5-221000 5845.00, 0S-221005 $890 “Dulayod Sweep
OS-98103 $1250.00 ~Carsor Readout +10 sets Meniory+SMD Tech,

it IC Programmers/Testers

12-1250MHA 10MHz-2500MHz), Accuracy: Ippmtld

24-Hr-Fax: 1-919-870-5720
OEM Welcome

LCR Meters

LCR-01131 5219.95 9999 ¢ LCR Display
Auto Power off; Relative Mo If Calibrution
Drvnamic Recording (Max Avg) 0.7% basic
accuracy; Test Freg. 1KHz/1 20Hz Inductance;

1 mH-~ 10000H; Capacitance: 1000pF~10mF;
Resistance: 10 Ohm~ 10MOhm,
LCR-01130 5134.95 2000 counts; )
Accuricy. Inductance: 200uH-200H;
20 Ohm ~ 20M Ohim; Capacitance: 200pF ~2000mF.

500pF ~ SOmE.

aew DED.

E= | DIC-17001 $209.95 Digital IC Tester (14-24 Pins)
| LIC-17002 5579.95 Lincar IC Tester (8-16 Pins)
EDP-17003 5249.95 EPROM Programmer
ERE-17121A5119.95 EPROM Fmser

Tool Kits
TKC-45 $29.95 43-pc Computer Tool Kit
TKE-29 $12.95 29-pc Electronic Tool Kit
TKP-06 S11.95 6-pc Pliers Set: Long, Beat.
Needle, Flat, Diagnal Nose, and End Cutting. ==

[RIRIR 1)

vyl

==

ROBOTICS

ROBOT BOOKS.COM visit our web
site for reviews of robotics books, plus robot
kits, toys, movies, and magazines!
www.robotbooks.com

EASY RC. Preprogrammed PIC accepts
standard RC pulses and sends control signals
to motor controller for direction and pro-
portional speed control. Single channel or
dual channel with mixing available. Info: 570-
735-5053. huepi//divelec.tripod.com email:
carlk3jml@bigfoot.com

vy

M T § et

MOTOR CONTROLLERS, PWM, 12V,
24V, 35A, many features from $40
plus S&H. Info: 570-735-5053. Derails:
http://divelec.tripod.com Toll free orders
(only) 1-888-314-6998.

ROBOTS WANTED: Dead or alive,
whole or parts. Marvin (lowa Precision),
Gemini, RoPet, Hubot, RB5X, Newton
SynPet, ComroTot, ELAMI, ITSABOX,
HeathKit (HERO JR, 1, 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, M| 48081.
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ARobot KIT from Arrick Robotics uses
the BASIC Stamp II. Quality metal construc-
tion. Easy to assemble and very expandable.
$235. htp:/iwww.robotics.com/arobot

LARGE SCALE fun. BOB, from Tekwild
Robotics, is 12 platforms in one. Versatile,
rugged, and extremely powerful. Visit our
website for features and complete specs!
$379.512-444-861 |. www.tekwild.com

CARL'S ELECTRONICS. Over 200
electronic plans and kits, including the latest
in spy and surveillance gadgets. Visit us at
www.electronickits.com

PLANS — KITS —

SCHEMATICS

CARL’'S ELECTRONICS. Over 200
electronic plans and kits, including the latest
in spy and surveillance gadgets. Visit us at
www.electronickits.com

VAN DE Graff generator kit. Website
www.alescikit.com or SASE for more infor-
mation. Battery powered model $35 + $5
S&H. Send check or money order to:
American Laboratory Equipment, PO Box
592, Owensboro, KY 42302-0592.

ALTERNATE ENERGY wind trbine
electric prototype electric vehicle runs on 6
wind turbine generaters. Range highway per
charge |50 miles, city 200 miles. Information
$3.Wendel L. Daniels, Engineering Specialist,
2417 South Laramie Ave., Cicero, IL 60804.

MANUALS —

SCHEMATICS WANTED

VARIAC VARIABLE transformer man-
uals from General Radio and other manufac-
wrers. Call Frank @ 1-800-225-4876 or
email: esp@elect-spec.com

GIANT DIRECTORY ONLINE: Over
520 dealers in used test equipment, used
semiconductor production equipment, sur-
plus lasers, optics, vacuum equipment, etc.

Test equipment manual dealers, too!
No registration. No cookies.
www.big-list.com

MISCELLANEOUS
ELECTRONICS FOR

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 tes, Connectors. Wire
cut & strip to specs. If interested, please call
1-800-626-7540, FAX: 714-563-8309.
Visa/MC/Amex. SEE US ON THE INTER-
NET: http://www.anaheimwire.com OR E-
Mail: info@anaheimwire.com

HARD-TO-find parts: big screen screens,
keypads, picture tubes, flybacks, tuners, CRT
sockets, & modules for all TVs. Service man-
uals. 478-272-6561. Scarborough TV, 1422
Old River Road, East Dublin, GA 31027.
scarboroughstv@pcnow.net

FREE FLYER on DBS, cable TV, phones,
credit cards, schemartics, health items. Bill |-
800-879-9657.

P

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-bolts,
and eyes. Free catalog. Robert
Mink Import-Export, Box 6437V,
Fair Haven, N]J 07704. Telephone
or fax 732-758-8388. E-Mall:
wltv@compuserve.com

FREDERICKS 1 500A receiver, | 500RA
demodulator, |500RB demodulator, manuals.
$200. Bill Hunt, Box 181, Grand Portage, MN
55605. bhunt@norlink.net

NUCLEAR ELECTRONICS (NIM,
CAMAC), PMTs, optics, high vacuum, and
high voltage components and equipment.
Guaranteed quality at reasonable cost. OE
Technologies, Box 703, La Madera, NM
87539. Ph: 505-583-2482, Fax: 505-583-9190,
E-Mail: ocetech@newmexico.com htep://

www.oetech.com

MISCELLANEOUS
ELECTRONICS

WANTED

WANTED: WESTERN Electric, RCA,
Mcintosh, Marantz. JBL. EV, Altec, tubes,
amplifiers, speakers, etc. Maury 713-728-
4343, fax 713-723-1301.

QUALITY Parts

‘ﬁ
CALL WRITE, £ay

FAST Shipping F‘:’ E-MAIL For 4
DISCOUNT €e 96 page
Pricing CATALQG
(3 Outside the Us A

Send $3.0g POStaqe

|  Miniature DC Motor

Mabuchi # FF-N20PN /
Miniature 1.5 to 3 VoIt DC motor.
Ideal for modelsand radio control
applications where small size is imporant.

No load rating: 15,800 RPM @ 2.4 V, 96 mA
Length (excluding shafl), 0.654" long x 0.47"
x 0.39". 0.039"(1mm) dia. x 0.13" long shaft.

Solder-loop terminals. Large quantity available.

CAT# DCM-166

2 for $120

150 for 60¢ ea.
600 for 50¢ ea.

1500 pieces 35¢ ea.

Nickel-Metal Hydride 4.8V
850 mAh Battery Pack

Philips # 25733.
New, recharge-
able pack
manufactured for
cell phones. Conlains -
four 1.2 Volt, 850 mAh cells.
Each cell is 1.8" x 0.65" x 0.3".
With little effort you can remove the cells
from the enclosed battery pack and recon-
figure them to suit your needs.
CAT# NMH-53 00

each

cut-away

10 for
$17.50

| Solar Panel

Output: approximately a
3 Volls @ 40 mA. //
2.40" square x 0.13" s,

thick epoxy-
encapsulated
silicon photovoltaic pane
removed from solar lighting system. Saolid,
almost -unbreakable module with easy-to-
solder spots on backside. Ideal for solar-
powered battery chargers and other pro;ecls.
CAT # SPL-60 $

each

| Halogen Display Lamp |

MR18, bi-pin base halogen lamp.
12 Volt, 50 Watt flood lamp with
front glass cover. 1.97" dia. x 1.46"
deep. 0.2" (5mm) pin spacing.
CAT # HLP-50 $

ORDER TOLL FREE

MAIL ORDERS TO:

‘Linear Actuator for
Auto Door Lock

12 Vdc motor-drive
actuator for auto-
motive door locks.
Nylon plunger moves
0.75". Push or pull,
depending on polarity. A 5
Includes mounting hardware  __J

and a 10" metal extension rod which fits
through the hole in the end of the plunger.
Overall dimensions of actuator assembly
(retracted): 8.42" x 2.35" x 1.15". Rubber bool
protects agains! moisture and dust. 50
Pigtail leads. CAT # DLA-1  $ each

1 Amp Switching Power
Supply w/ Selectable Output
3-45-6-75-9-12V

The perfect power supply for
audio / videa / telephone /
communication/ small
appliances / any device
that normally uses a wall
transformer. Provides all o
the popular voltages
between 3 and 12 Vdc,
and it's regulated, so the voitage
doesn't fluctuate when the load varies. A good
multi-voltage lab supply for breadboard projects
up to 1 Amp. Includes a set of seven of Ihe

mosl popular power conneclors.

CAT # PS-10 $1 s

|  6RPMGear Motor |

AA ‘Flat Top" Cells

Panasonic # HHR-11AAQ

1.2 Volt, 1100 mAh “flat-top” rechargeable AA
cells. These cells are designed for use in
battery packs; they do not have the raised
button found on mest replaceable battenies.
0.55" diameter X 1.95" long. Large quantity
available. Two styles:

REGULAR-FLAT TOP
CAT # NMH-110 @

$ 50 [4opcs $1.25 = 120pes $1.00
“each 800pcs 85¢ each

SOLDER-TABBED ;ﬁ—f_w‘“_f_—‘"

CAT # NMH-110T
$475

each

40pcs $1.50 = 120pcs §1.25
800+ $1.00 each

e IV TR
~ Wall Transformer

Class 2, direct plug-in AC-DC
adaptor. Coax -
power plug,
2.1mm id.,
center positive
Individually
boxed. UL, CSA

CAT # DCTX-1216 i
$5m.,

|100 for $3.85 e&chl

Molon # CHM-1205-5
Powerful 12 Vdc, 6 RPM
gearhead molor. Gearbox is
3"x 2.75" x 0.83". Drive
metor and shaft are both
on the same side of
the gearbox. Shattis
3.3" long, Top of shaft &y
is 0.37" square. Base
is 0.5" diameter. Molor draws
130 mA at 12 Vdg, no load.
Molor proteciled by removable
rubber cover.

ALL ELECTRONICS CORP.
P.O. BOX 567 * VAN NUYS, CA 91408-0567

NO MINIMUM ORDER = All Orders Gan Be Gharged to Visa, Maslercard, American Express or Discover = Checks and Money Orders Accepted by Mail +
Orders Delivered in the State of Califomia must include California State Sales Tax » NO C.0.D » Shipping and Handhr_\g $5.00 for the 48 Continental United
States - ALL OTHERS including Alaska, Hawaii, PR. and Canada Must Pay Full Shipping * Quantities Limited » Prices Subject to change without notice.

s12%,

CAT # DCM-164

1-800-826-5432

Shop ON-LINE www.allelectronics.com

FAX (818) 781-2653 * INFO (818) 904-0524
E-MAIL allcorp@alicorp.com

Circle #41 on the Reader Service Card.

LCB;;QRA Bécitiight :

Daewoo # 16216L-5-VS0O
5 x 7 dot format. 2.56" x 0.54”
viewing area. 3.15"x 1.41"
module size. LED back- g
light. Includes hook-

up/spec shaet.

CAT # LCD-53 ’
@ 10 for $6.50 each
each 100 for $5.00 each |
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DEC EQUIPMENT WANTED!! We
are buying DEC systems, boards, terminals,
drives and peripherals. Also Scientific Micro
Sﬁtems (SMS), CMD, Datability, Dilog, DSD,
EMULEX, other DEC compatibles. Please
contact us for a quote or fax/email your
Jm%r;ent list.WWe buy, sell, and trade. KEY=
INIC,, 937-847-2300 or fax 937-
847-2330 or email buyer@keyways.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 & http:/fwww.
militarycomponents.com

CASH PAID FOR ICs. Military or com-
memal in:egmted circuits, transistors,
semiconductors.
EI.ECTRONIC SURPI.US INC,, 5363
Broadway, Cleveland, OH 44127. 216-441-
B500 or fax 216-441-8503, since |946.
www.electronicsurplus.com

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: EXCESS ELECTRONIC
COMPONENTS, BOARD-LEVEL
COMPONENTS; MILITARY COM-
PONENTS; ICs, MEMORY, TRAN-
SISTORS, DIODES, CAPS, RELAYS,
ETC. CALL LPS 562-439-2453
FAX 562-439-0453.

WANTED: 'ﬂi:eBES radios, transmlttlers,
receivers, gyros, bearings, connectors, relays,
lamps, synchros. Hyness Com 705%
Delair Road, Monroe Twp., NJ

609-395-1 116, FAX 609 395-1117.

BBS & ONLINE

SERVICES

WANTED: MILITARY capacitors, resis-
tors, transistors, diodes, ICs, semi’s, etc.
Please fax/E-Mail excess lists & RFQs 818-
769-1002 B18-769-1084.
electmatind@earthlink.net & http://www.
miliarycomponents.com

WEB SITE design and hosting. We offer
complete e-commerce web site design, host-
ing and email services at great rates.
Featured domain hosting from $2.95
month. _Toll-free 377-270-5|39 V\?:l
InteractDigitalNetworks.com

| even inciude 4 ha
| up and operation!

Doppler Direction Finder

Track down jammers and hidden transmitters with ease! This is the
famous WA2EBY DF'er featured in April 99 QST. Shows direct bearing to
on compass style LED display, easy 1o hook up to any FM receiver. The:
transmitter - the object of your DFing - need not be FM, it can be AM, FM or CW.
Easily connects o receiver's speaker jack and antenna, unit runs on 12 VDC. We
home-brew "mag mount” antennas and cable for quick sel
ips can be cut and optimized for any frequency from 130-
1000 MHz. Track down that jammer, win that fox hunt, zero in on that downed
h - this is an easy to build, reliable kit that compares most favorably to com-
mercial units costing upwards of $1000.00! This is a neat kit!l
DDF-1, Doppier Direction Finder Kit ...........ccoociiiiaizniannn,

transmission, electronic monitori

I Wireless RF Data Link Modules |-

RF fink boards are perfect for any wireless control application; alarms, data

| b ...you m}ma it Wwwsﬂiﬁ? SAW rews\g})ol

transmitier, crystal control recelver - no requency ange up o

feet, license free 433 MHz band. Encoder/decoder units have 12 bit Holtek

HT-12 series chips allowing multiple units all individually addressable, see

web sile for full details, Super small size - that's a quarter in the picture! Run

on 3-12 VOC. Fully wired and tested, ready to go and easy to use!

nx-m Da‘h Hmmr._.. wwsnees $16.95 TX-433 Data Transmitter............ §14.95
iDecoder..... $21.95 TXE-433 Transmitter/Encoder...

big bright vacuum florescent display can be read from anywh
bench and the handy ‘smart-knob' has great analog feel and is intelli-
gently enabled when entering or changing paramelers in any field — a
real ime saver! All functions can be conlinuously varied without the

need for a shift or second function
you'll want on your bench, you won't find a harder working
generator - and you'll save aimost §3,000 over competitive units!
RSG-10008 RF Signal Generator

Generator

e on a full fea-
gna\ generalot'

A super
Iuled H

999 99999 MHz m 10 Hz
steps. Tons of features;
calibrated AM and FM
modulation, 80 front genel
memories, built-in RS-232
interface, +10 to -130
dBm output and more!
Fast and easy to use, ils
ere on the

. In short, this Is the rator

F signal

$1995.00

.$10.95

a‘ﬁj We call them the ‘Cubes'.... Perfect video transmission from a trans-

Super Pro FM
Stereo
Transmitter
Prolessional synthesized FM Stereo station in easy lo use, handsome

cabinet, Most radio stations require a whole equi
the features we've packed into the FM-100. Set freq with Up/Down

i rack to hold all

J| mitter you can hide under a quarter and only as thick as a stack of
| four pennies - that's a nickel in the picture! Transmits color or BAW
b with fantastic quality - almost like a direct wired connection to any
4 TV tuned to cable channel 59. %;ysla! controlled for no frequency

buttans, big LED display. Input low pass filter gives great sound (no
more squeals or swishing from cheap CD inputs!} Limiters for max
‘punch’ in audio - without over mod, LED meters to easily sel audio

levels, buill-in mixer with mike, line level inputs. Churches, drive-ins,

dnﬁ mth performance that

Top quality Japanese Class ‘A’
fooled by the cheap

IR (Inira-Red) sensitive. Add our
illuminator kit 1o see in the dark!

lens. Run on 9 VDC, standard 1

equals :mdels that cost hundreds more! Basic 20 m!
the high power 100 mW unit goes up to 1/4 mile. Their very light weight and size make them ideal for balloon and
rocket launches, R/C models, robots - you name itf Units run on 9 volts and hook-up to most any CCD camera or
standard video source. In fact, all of our cameras have beméiseled to mate perfectly with our Cubes and work great.
Fully assembled - just hook-up power and you're on the airl customer even put one on his dog!
2000 o Yo ransmitat o SE035

C Video |&
Cameras |\

CCD array, over 440 line line resolution, not the off-spec
arrays that are found on many other cameras. Don't be
CMOS single chip cameras which have
1/2 the resolution, 1/4 the light sensifivity and draw over
twice the current! The black & white models are also super

in, white balance, Back Light C:
wvailable with Wmangle (80) or super slim Pin-hole style

meodel transmils up to 300° whila

schools, col
needs,

you will too. Great features, great price! Kit includes cabinet,
whip antenna, 120 VAC supply. We also offer a high power export
version of the FM-
miles of program coverage. The export version can only be shipped if

find the FM-100 the answer to their transmitting

100 fully assembh‘d with one watt af RF power, for

Operales in standard AM broad-

from tape decks, CD

invisible fo the eye, IR-1
voits OC. Pro AM-25 1

Color camera has Auto
tion and DSP!

volt p-p video. Use our

C-2001, High Power Video Tﬁnsfllrltermg'ln.ﬁ

ECAe
Transmitter

cas! band, Pro version, AM-25, is synthesized for sta-
ble, no-drift frequency and is setable for high power
output where regulations allow, typical rai
miles. Entry-level AM-1 is tunable, runs FCC maximum
100 mW, range 1/4 mile. Both accept line-level inputs
of mike mixers, run on 12
udes AC power adapter,
matching case and bottom loaded wire antenna. Entry-
level AM-1 has an available matching
sel that dresses up the unil. Greal sound, easy to build

of 1-2

case and knob

by a signed
FM-100, Pro FM Stereo Transmitter Kit ..
| FM-100WT, Fully Wired High Power FM-100.

that the unit will be exported.
oo S240.55
. $109.95

mixer and you're on-the-air. Strapable for high or low power! Runs on
12VDC or 120 VAC. Kit includes snazzy case, whip antenna, 120 VAC
power adapler - easy one evening assambly.

FM-25, Synthesized Stereo Transmitter Kit .

ransmitters

No drift, microprocessor synthesized! Great audio
quality, connect to CD player, tape deck or mike

Lower cost allemative to our high perlormance trans-
mitters. Greal value, easily funable, fun to build. Manual

transmitters for wireless transmission to TV set, 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-
bled, with pre-wired connector.

- you can be on the air in an evening!
AM-25, Professional AM Transmitter Kit.
AM-1, Entry level AM Radio Transmitter Kit
CAM, Matching Case Set for AM-1

120.95
$29.95
§14.95

CCDWA-2, B&W CCD Camera, wide-angle lens ..... $69.95
CCDPH-2, B&W CCD Camers, slim fit pin-hole lens. . $69.95
CCDCC-1, Color CCD Camera, wi g&e lens

Mini Radio

goes info great detail about antennas, range and FCC
rules. Handy for sending music thru house and yard,
ideal for school projects 1oo - you'll be amazed at the
e:cephoﬂal audio qualityl Runs on 9V batlery or 5 to
15 VDC. Add matching case and whip antenna set for nice ‘pro’ look

FM-10A, Tunable FM Stereo Transmitter Kit
CFM, Matching Case and Antenna Set ..

IR-1, IR Hiuminator Kit for BAW cameras .
1B-1, Interface Board Kit

L $19.95 S
K14l Receivers

assembly run on 9 volt batlery, all have
& output for hook-up to our SCA adapter.

AR-1, Airband 108-136 MHz Kit.

This is the
I?S&Con slo

Plc-1 PICPHO PIC Chip Programmer Kit

ular unit des

rry.

For Technical Info, Order Status
Call Factory direct: 716-924-4560

60  Maren 2000/ Nuts & Volts Magazine

Imagine the fun of tuning into aircraft a hundred miles away, the local police/fire depariment, ham operators, or how
about Radic Moscow o the BBC in London? Now imagine doing this on a little radio you buill yoursell - in jwl 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 your choice, each easy
to build, sensitive receiver has plenty of crystal clear audio lo drive any speaker or earphone. Easy
uelch except for shortwave and FM broadcast receiver which has subcari-

one evening

he SCA-1 will tune in commercial-free music and other ‘hidden’ special

services when connected to FM receiver. Add our snazzy matching case and knob sat for that smart finished look!

.§20.95  FR<, 6 Meter FM Ham Band Kit
.$34.95  FR-10, 10 Meter FM Ham Band
.§24.95  FR-146, 2 Meter FM Ham Band Kit.
.$2095  FR-220, 220 MHz FM Ham Band Kit
Case Set for which kit)

PIC-Pro Pic Chip Programmer

Eggy &mamn‘emm PIC16C84, 16F84, TGFK}mncrooomrollemhmerup M\ soﬂwara
m - as wel as free Lpdammahieunﬂmmy

and featured in Elect

r parallel port and includes the great looking matching case, kmhgg
art programming those really neat microcontrollers now...order your P\CPPmoday‘

FMAC, 12 Volt DC Wall Piug Adapter

SIS /il muscle to your signal, boost power up to 1 watt
el ove(afreqmngy:unn KHz to over 1000 MHz! Use
as a lab amp lor signal generators, plus many foreign users employ the
ILPA-1 to boost the 1 of their FM transmitters, providing radio ser-
vice through an entire town. Runs on 12 VDC. For 2 neat finished look,
add the nice maiching case set. Outdoor unit attaches right at the
antenna for best signal - receiving artmnsmntnng weamelprool loo!
LPA-1, Power Booster Amplifier Kit .. . $39.
CLPA, Matching Case Set for LPA-1 Kll
LPA-1WT, Fully Wired LPA-1 with Case

FMBA-1, Outdoor Mast Mount Version of

For maximum performance, a good antenna is needed.
Choose our very popular dipole kil or the Comel, a faclory
made 5/8 wave colinear model with 3.4 dB gain. Both
work great with any FM receiver of transmitter, [
TM-100, FM Antenna Kit .

FMA-200, Ver‘licai Antenna

$59.95

RAMSEY ELECTRONICS, INC.
Order Toll-free: 800-446-2295 E5 Canning Parkway Victor, NY 14564 | E—

DIIC@VER|

See our complete catalog and order
on-line with our secure server at:

www.ramseyelectronics.com | o suce rai o uss e can ano speedy sigpng

: Examing for 10 days, If
not pleased, return in onginal form for refund. Add $6.95 for ship-
ping, handling and insurance. Orders under $20, add $3.00, NY resi-
dents add 7% sales tax. Somy, no CODs. Foreign onders, add 20%
method.

Circle #42 on the Reader Service Card.

MAGICIAN IS available to solve your RF
roblem. | will teach you in my laboratory
ow to do it. Young engineers and techni-

cians are welcome. SMT prototyping up to

3GHz for customers. Minaret Radio, rohn

Horvath ph: 909-943-3676.

BUSINESS
OPPORTUNITIES

WANTED: MILITARY capacitors, resis-
tors, transistors, diodes, ICs, semi’s, etc.
Please fax/E-Mail excess lists & RFQs 818-
769-1002 fax 818-769-1084.
electmatind@earthlink.net & httpi//www.
militarycomponents.com

COUNTER-SURVEILLANCE=$250
HR! Electronic eavesdropping is unbeliev-
ably widespread! Are you sure you're safe?
Learn how others (without prior experi-
ence) earn $250 HR in the fascinating field
of COUNTER-SURVEILLANCE! For FREE
catalo call: 1-800-732-5000.
HTTP/IWWW.SPY-CITY.COM

TECHNICIAN WANTED for audio
telephone conferencing. Tech wanted to
design telephone conferencing unit. Located
in El Monte, CA. Contact mblb@pe.net

EXPERT WANTED to design unusual
computer for web access. mblb@pe.net

TV PEDALER™ Just say NO to the
COUCH POTATO!™" Now you can exer-
cise while watching TV, playing video games
or using the computer. Looking for market-
ing partner or company to license our
patented exerciser, check it out at
www.d2tech.net

REPAIRS — SERVICES

CIRCUIT BOARD design. Reverse engi-
neer, schematic extraction existing boards.
Prototype and production fabrication. 877-
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
Electronlcs. 4023 North
zberry. Wichita, KS 67226.
687-2127, FAX 316-687-

3 103.

WANTED: MILITARY capacitors, resis-
tors, transistors, diodes, ICs, semi’s, etc.
Please fax/E-Mail excess lists & RFQs BIB-
769-1002 fax BIB-769-1084.
electmatind@earthlink.net & hetp/iwww.
milimrycomponents.com

CIRCUIT BOARDS for projects, proto-
types, short runs. From your artwork. Low
rates. Atlas Circuits 704-735-3943.
www.pcbatlas.com

CABLE CONVERTER REPAIR:
Quality repair service for all name brands. If
u're tired of the runaround you're getting
%-om the company you purchased it from, or
re out of business. Give us a call for fast
courteous service, Have model and
problem ready. Sorry no box, chip, or IL
repairs. Highview EnglneerlnE 815-
245-3735 or E-Mail: HIGHENGI@
AOL.COM ask for George.

WELD ALUMINUM WITH
PROPANE! EZ, INEXPENSIVE, STRONG.
DETAILS: WEEKS, 36 CAROLINA ST, TAY-
LORS, SC 29687. 1-800-547-WELD(9353)
FAX B864-244-6349. htrp://www.durafix.com




CALL TOLL-FREE CALL OR WRITE
(800) 292-7711
Orders Only FREE

: ) 64 PAGE CATALOG!
Se Habla Espafiol ~ Secure On-line Ordering @ cs-sales.com (800 445-3201

[ Digital Multimeters | Deluxe Soldering Stations |

Elenco Model M-1740 | Elenco Model LCR-1810 | Elenco Model LCM-1950 Fluke 871l Elenco SL-5 Series
Electronically controlled, ideal for professionals, students, and
hobbyists. Available in kit form or assembled.

$ 95 95
99. 69. *319 s Low As
» Cap. 0.9pF to 20uF * Larga 1° 3 %4 Digh ! Features nign $29 95
* Inductance 1H lo LCD 1 =
oo . ;
2 mlnmu 10 dMHz = and current Features:
‘ stz + Cushion Grip Handle
10 750°C SEeoN Soldering Iron (optional) with
« DC Vols 0- 20V Fles. 10 4,000M0 g Iro i
* Freq up to 15MHz * Logic Test Groynded Tip for Soldering
. nwm?:‘ . ?;gnnmm Static-Sensilive Devices.
ermenn . Easily Replaceable. Uses
e i oy Long-Life, Plated Conical Tip.
=312 et Do Discounts * Heavy Steel, Non-Slip Base.
= . wron Holder Funnel -
Test Equipment R Available \_,.-H Rversibl, ef or right side.
‘-Sleell’ray for Sponge Pad.
10 Function 1.3GHz Universal Counter Elenco Handheld Elenco Quad Power Supply » Sponge Pad.
Elenco Model F-1300 2 Model XP-581 - -
- Frequency .05Hz - 1.3GHz 3 Ranges Ul';ll\;ill'salzcaoGu}l'{lter 4 Fully Rogulated Powar Supplies in 1 Unit Ordering Information:
= Period - Can read 80Hz to 5229 95 Z - 2. z '
80.000000 F=1/T . Model F-2800 Model SL-5 - No iron. $ g5
= Totalize - Counls 1o 199,999,999 (Kit SL-5K) 29-
* APM - 3 1o 2099994 APM .
. Duul':.mc:vc:va with Time $99 4 DC Voltages: 3 fixed: +5V @ 3A, +12v @ 1A, | Model SL-5-40 - Includes 40W UL iron. 335 95
. 2 sec. 1 variable; 2.5 - 20V @ 2A » Fully
. m?m”'-’“ R PRy & Short Protecied « Voltage & Cunm?mm (Kit SL-5K-40) N
= Timer - 2 sec. lo 99 days — - Sensitivity All Melal Case
= Puise Width - 0. 1ms o 66666.6ms pOBSo0agea g - <1_5ln\|'° @ 100MHz Elenco Power Supply Limited Time Offer: FREE SP-1A Solder Practice Kit w/ Kit Order!
- ol - <5mV @ 250MHz
Elenco 3MHz Sweep Function Generator - <5mV @ 1GHz Model XP-603 Weller WLC-100 - Variable Power Control 5 - 40 watts $34.95

with buiit-in 60MHz Frequency Counter *<100mV @ 2.4GHz | ol &

: Elenco Model SL-30
Model GF-8046 -~ == $
:-Hﬁﬁi;‘ W et Sy - 85 g‘ad. - * Tipemperes changeaiern 00 (150°)
P |

$1 9 5 95 | @ civdee Srnoros Wowd Sty el 4 | SO 8 BCR > Tempersture s maintained witin +10°F of s
u ; h + Cumreni Limiting Short Protection - presel temperature.
r— C-2800 Case w/ Belt Clip............. $14.95 | . 0.0250 Output Impedance : e +The tip is isolated from the AC line by a 24V
L i sy opsanoe i o eyl s spmaio Elenco RF Generator Elenco 10Hz - 1MHz G T meshmes .
ettty gyt gy cwmsl?a?ng_r: with Counter (100kHz - 150MHz) Digital Audio Generator % - SR S T
20MHz Sweep / Function Generator Model SG-9500 Model SG-9300 SL-10 - Same as SL-30 wio digital display $59.95
with Frequency Counter Model 4040 Weller Model WTCPT
« 0.2Hz 10 20MHz Controlled Output Soldering Station
« AM & FM Modulation : $225 . f po g slation $
« Burst Operation . b il complele w/macro style, low vollage, 1 25
= External Frequency Counter e temperature controlled soldering iron.
1o 30MHz - = PT Series soldering tips come in & variety of
= Linear and Log Sweep shapes and sizes in three standard temperature
s Fealures intermal AM mod. of 1kHz, RF | Features buill-in  150MHz frequency | mnges: 600°F, T00°F, & BOO°F.
10MHz Model 4017 :g:: output 100MV - 35MHz. Audio output 1kHz @ | counter, low distortion and sine/square | « 0-24v output - 60 watts.
5MHz Model 4011 1V AMS waves . e
0¥z Model 4003 $205 $G-9000 (analog, w/o counter) $124 $G-9200 (wio counter) $124 oy eaoion g
. .
| Elenco Oscilloscopes |||  Elenco Educational Kits |||  Electronic Science Lab |
Free Dust Cover and 2 Probes Model XK-150 Model AR-2N6K Model AM-780K | Maxitronix 500-in-1 Electronic Project Lab Model MX-909
Digital / Analog Trainer 2 Meter [ 6 Meter Two IC Radio Kit [Evsrything you need to build 500 exciting electronic projects:
Amateur Radio Kit * Leam ihe basics of electronics and pul your knowledge 10 work creating 500 diflerent
58995 : B electronic experiments, special lighting effects, rdio Iansmitler and receivers, AMAzng
"B saa | Cl i . gs]  sectonic sound effects, cool games and MORE!
s = 34. e b gy |RFEERE tuitin breadbowrd for sasy wiing and
J connection of , and an LCD (Liquid
Model AK-700 Model AK-870 pamlizei ".,,L,mm‘"‘“""""' e chsiod e
\ o y Radio Control Car Kit « Build your by i
.——_"-" -
\ L s .\“mm\m‘"“ aap = - i 324-55 ?'. analog and digital cxrmlls plus hovn o renu |
= + 830-pin Breadboard 5 *7 Functions, £ * Includes  transisiors, translormers, diodes,

+ 8 Data Switches * Transmitter resistors, capacitors, phototransistors, CDs,

§-1325 25MHz Dual Trace $325  S-1345 40MHz Delayed Sweep $569 « 8 LED Buffersd - Inchuded integrated circuits, speaker, earphone,

$-1330 25MHz Delayed Swaep $439  S-1360 60MHz Delayed Sweep $725 | . guin-in Function Generator LEDs. and LED display!
S-1340 40MHz Dusl Toce.  $ATS  S-1390 100MHz Doleyed Swoap $895 | (oins ot orsmem vy Madel MX-901 g
* Bullt-in Clock Generator Electronic Crystal Radio | * Flﬂt-ﬂ;afwmmnd. lab-style
DIGITAL SCOPE SUPER SPECIALS e :V‘.tol “"Wuc""","'z’u y — $g 95
. * Requires 6 *AA” batteries
DS-203 . -1.25V 10 -15VDC @ 254 i . . 6.
= WVDC @ Z5A N {not included).
5 R ectiedeen $170

Guaranteed Lowest Prices 15 DAY MONEY BACK GUARANTEE

UPS SHIPPING: 48 STATES 5%

OTHERS CALL FOR DETAILS : : e w 2 YEAR FACTORY WARRANTY

IL Residents add 8.25% Sales Tax

SEE US ON THE WEB el o il

Circle #61 on the Reader Service Card. Nuts & Volts Magazine/Mares 2001 61



Questions & Answens

Don’t forget to check
. out the new online
mm forums
~ at the Nots & Uolrs
" website. There are
~ currently boards for dis-
Microcontrollers.

| need a simple switching circuit
design to be used on standard auto-
motive voltage (12VDC/.15 amps])
with potentiometer/controller to
modulate sequentially up to three
outputs that will cycle on/off from
zero to approximately 2,000 cycles
per minute.

Can a common electronic igni-
tion box be madified with a driver cir-
cuit using a BASIC-based serial out-
put control program? Or is a simple
switching circuit using a potentiome-
ter available?
3011 Jim
via Internet

| have a 24GHz parabolic dish
antenna that | use for wireless video.
| have installed a 12VDC winch
motor with a 50 amp draw to
remotely raise and lower it. The prob-
lem is that it goes up and down way
too fast. | need to figure out a way of

varying the speed of the motor.
3012 Rick Simard
via Internet

| recently purchased a small
CCD color video camera. It worked
fine when | plugged it into the video
jack on a VCR, but it doesn't have
audio.

I thought | could hook up an elec-
tret microphone to the audio jacks
and get some sound, but it won't
work. The only sound | hear is a click
when | turn the microphone on and
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off.
What am | missing here? Is my
idea not compatible with a standard
VCR? I'm guessing | need a small
amplifier between the mike and the
VCR.
3013 Richard Flaws
Oswego, IL

| want to use an Apple MO-401
high-resolution monitor on my Apple
ligs system. I'm correct in assuming
that the monitor | want to use is a
digital, unlike the analog port of my
computer.

What is the best approach, if
possible, so | can use the monitor
with the resolution that | want?

What parts am | going to have to
use to get it done?
3014 Adian Council
Fort Wayne, IN

Ineed a bandpass filter for all or
most of the audio range, say 20 Hz
to 17 KHz or so, that has a center
frequency that is sweepable across
the entire range. In addition, | would
like the passband width (B) to be
variable either continuously sweep-
able or switch selectable.

I'd like to use a continuous time
filter like the UAF42, but it gets com-
plicated changing the values of sev-
eral resistors simultaneously.

Anather thought is to use a pin
programmable switched capacitor fil-
ter like the MAX264 using a variable
oscillator like the MAXO38 to clock
the chip. I'm a little concerned about
noise, though.

I'm uncertain that either
approach is the best alternative out
there. Can anyone shed some light
on a better design alternative?
3015 James i

Vesuvius, VA

I've had much difficulty finding an
AC adapter for Altima LSX laptop. |
was wondering if you could help me
find the pinout for this old machine. |
thought | might be able to use a stan-
dard AC adapter in place of the bat-
tery charger, or perhaps build a cus-
tom charger for it once the pinouts
are known. Any thoughts?
3016 via Internet

| have a BellSouth cordless tele-
phone, model 820. When a number

button is pushed, there is a delay
before the tone is heard. | would like
to shorten this delay as much as pos-
sible. Any suggestions?
3017 Rod Bowes

via Internet

ANSWER TO #11007 - NOV. 2000
Please tell me the correct name
and a source for the metal strips in
greeting cards, which have a record-
ed message or music on them?

The correct name is a "melody
IC" There was an article in Nuts &
Voits about a year ago by Ray
Marston.

Don Lancaster's Tech
Musings/0Oct. 97 has an article on
melody chips and a list of sources.
This I1s availlable on the web at
www.tinaja.com/ glib/ muse117.pdf

These chips are generally pre-
programmed in massive quantities
with one-eight tunes in them. Many
appear in tiny three-pin cases.

The following are several other
sources on the web:

http://webtronics.site.yahoo.n
et/webtronics/carmelhapbir.htmi.
Melody IC COB, battery, and piezo all
ready to play, as found in Christmas
cards and books which play when you
open the page. Self-adhesive backing.
Tune repeats continuously while
power is connected. Total of 128
notes. CMOS LSI. Two supplied per
kit. Same as SG7. SG13 1+ $3.50
each.

www.web-tronics.com/soun
genkithtml, SGE melody IC ($3.50).
www.buychips.co.kr/melody_in
tegralhtm, melody chips for watch-
es, etc.
http://npcamerica.com/melo
dy.htm, melody chips.
www.epson.co.jp/device/e/
assp/pdf/swum7561.pdf. Up to 16
tunes, mask programmed.
Barry Cole
Camas, WA

ANSWER TO 1014 - JAN. 2001

| want to hook up a Jupiter GPS
receiver to any microcontroller to
read Lat/Longitude information.

Reading the latitude and longi-
tude information from a GPS receiv-

;mmgﬁect

are respanding
Payrnmufsaﬁmwm&mf
your answer is printed. Be sure to
include your mailing address if
mspmdmgbyEWurwscanmt

send payment.
*Your name, city, and state, will be |

notify us otherwise. Ifywmm
anaﬂaddremwnmdalso.

* Comments regardang answars
printed in this column may be print-
ed in the Reader Feedback section if
space allows.

‘TO BE CONSIDERED FOR PUBLICATION
Al questions should relate to one or
more of the following:

1) Circuit Design 3] Prablem Solving

2] Electronic Theory 4] Other Similar Topics

* No questions will be accepted that
offer equipment for sale or equipment

HELPFUL HINTS

*Be brief but include all pertinent infor--

mation. If no one knows what you're ask-
ing, you won't get any response (and we

ptubaﬂywm‘zmtpﬂwevl

‘Mhhﬁ!y[wunmlfmmn‘nmd

it. we'll throw it away.

* Include your Name, Address, the
Number, and email. Only your name, city,
mmammmmw
tion, bttwanmmedmmm_m

er is a relatively simple task that can
be accomplished by parsing a sting of
serial data, sent at 4800 bps, from
the GPS receiver.

The October 2000 issue of
Circuit Cellar details the format of
the NMEA RMC message format
and provides some additional infor-
mation.

There have been several pro-
jects of this type done with the BASIC
Stamp microcontroller. More infor-
mation can be obtained from the



TECH FORUIVI

ANSWERS TO 2017 - FEB. 2001

| need help on a DC drive motor.
It in turn, will work an electric car.
I'm winding my own motor using the
new superconducting wire. My only
dilemma is do | have to keep the
maotor cooled?

Also, | see very little about this
great subject in any local periodicals.
Why isn't it open more to us expe
rimenters?

As far as | know, there is no such
thing as super-conducting wire
unless the temperature is reduced
to near absolute zero, about minus
450 degrees Fahrenheit. The very
best conductor at BB degrees
Fahrenheit, regardless of cost, is
Selenium at 1.2 micro-ohm cm.

The next best is copper at 1.7
micro-chm cm.

Russell Kincaid
Milford, NH

#2 You don't mention what tem-
perature you need for the super-con-
ducting wires. Some super-conduct-
ing materials are running quite high
on the temperature scale by com-
parison, which means perhaps less
than -100 degrees Fahrenheit, or so.

If you are running in the high
temperatures, you can consider
using massive peltier devices

BASIC Stamp email list and search-
able archives.
See www.egroups.com/group/

ANSWERS TO #2012 - FEB. 2001

| have a large quantity of audio
and video tapes which | would like to
erase. Is there something | can put
together or buy to accomplish this?

#1 An eraser that evidently uses
permanent magnets is available
from NMICIVI ics -8
4330, catalog number 802770, for
$9.99. "... simple operation by sliding
the tape through .. a couple of
times."

It looks like a plastic box with
open ends and some neodymium
magnets at a few strategic spots.

For heawy duty erasing they have
powered bulk erasers priced from
$40.75 to $370.00.

Their web site is a8t wiww.

ics.com.

If you want to try the permanent
magnet trick you can get appropriate
neodymium magnets, approximately
2" x 1" x 0.1", catalog number MAG-
26, for $1.50 each, from Al
Electronics at 1-800-8286-5432.

Web site is www,all
electronics.com.

Jack Dennon

Warrenton, OR

#2 Go to your nearest RadioShack
and ask for item #44-233 ($36.99),
Bulk Tape Eraser. This will do a great
job erasing your old cassette tapes.

It's also good for cleaning video
tapes.

IMPORTANT WARNING: make
sure there are no "valuable" magnet-
ic media [(disks and tapes), TVs,
VCRs, or tape decks in the same
room when you use the eraser as it
has an effective "demagnetizing

stacked together to form tempera-
tures perhaps near your desired
range.

Liquid carbon dioxide will get you
to -78 degrees Celsius [approximate-
ly 112 degrees Fahrenheit] while lig-
uid nitrogen [-195°C] or oxygen [-
183°C] will do the trick for all tem-
peratures.

However, in most states you
need to be registered to purchase
these gases, as well as possess the
appropriate handling equipment and
safety devices such as gloves and a
face mask. You also need high-pres-
sure fittings and hoses, as well as
small storage devices for the trans-
partation of the gas (Dewers).

At temperatures in excess of -
200 degrees and pressures in
excess of 2,000 pounds per square
inch, these gases are not user-
friendly especially for the novice.

Chris
Bieber, CA

#3 Unless you have found a
source for room-temperature super-
conductors, you will need to keep the
motor windings at liquid-nitrogen
temperature, Not an easy thing to
do, which is why you don't see super-
conducting motors very often.

Robert Zusman
Scottsdale, AZ

basicstamps.
Aaron
Arcanum, OH

radius" of around 10 feet. It will

"screw up" your TV's color and possi-

bly "magnetize" your VCR and cas-

sette tape heads.

Follow the directions with the
eraser and all will be well,

Ken Simmons

Auburn, WA

#3 There are two ways to easily
erase a lot of audio and video tapes.
All you need is a powerful magnet.

Computer centers that deal with
reels of tape use a device called a
"Bulk Tape Eraser." You can pur-
chase one through any good com-
puter outlet, or just do a search on
the web. Even RadioShack sells one.

Bulk tape erasers are AC-pow-
ered devices that are simply a spe-
cial transformer activated by a push-
button switch on the handle.

Below are some links; one to a
chart showing models and how
much Gauss you need to do a good
job of erasing, the other site will tell
you how to build one.

The other option is to use very
powerful permanent magnets. You
could probably pick up a couple of
those 25-pound pull magnets at the
hardware store, position them
across from each other and move
the tapes in-between them.

Benjamin Bulk Tape Eraser
Models and a chart showing how
much Gauss is required to erase dif-
ferent media: www.benjaminsweb
.com/gscbenjamin/specs.htm.

Building A Bulk Tape Eraser:
www.repairfag.org/REPAIR/F_aud
iofag2.html# AUDIOFAG_007.

Randy Boettjer
Oak View, CA

Secrets of RF Circuit Design
v Edition by Joseph ). Carr

“Ew! Th e »
Just Relea%goo ollowing up on the best-selling
December . o . é
: previous editions, this revised and

updated guide gives you the best
ways to design, build, and test
today's radio frequency circuits. It's
filled with functional projects and
experiments that make it easy to
apply RF principles to real-life appli-
cations. Joe Carr provides parts lists
and component sources for every
project, in chapters that cover how
to: Design and build radio receiver
circuits, RF bridges, amplifiers,
receiver preselectors, simplified
spectrum analyzers, and time
domain reflectometers; Select, use,
maintain, and repair variable capacitors; Design and wind
inductor coils for radio crcuits; Construct and ground simple wire antennas.

Amazon.com reviews: on'y s39u95

“Great for the RF technician. This is a great book on wireless technology
for persons starting out in RF electronics, as well as for RF technicians and
ham radio operators. Carr's book explains RF capacitors, cajls, transistors,
receivers, propagation, antennas, mixers, amplifiers, impedance matching,
fitters, the Smith Chart, etc, in an easy-to-understand way.”

cARR

@ joserH 3¢

—

This book takes you inside wireless technology with step-by-step, illus-
trated directions for dozens of usable projects.
PERFECT FOR TECHNICANS, RADIO HOBBYISTS, AND ANYONE WHO
WANTS TO PUT RF THEORY INTO PRACTICE
*Ideal for learning radio frequency circuitry
*Design and build receiver circuits, RF bridges, amplifiers, receiver prese-
lectors, simple spectrum analyzers, and time domain reflectometers
*Seven new chapters on demodulators, circuit vectors, measuring L-C cir-
cuits, and filtering circuits against EMI
*New: directional and hybrid couplers
*Detailed coverage of simple RF instruments, as well as UHF and
microwave components
*Parts lists and components sources
*Complete troubleshooting guidance, too! Update of
the favorite RF circuit guide of thousands of electronics
enthusiasts!

Order today from the Nuts & Volts Bookstore
Call 1-800 783-4624 or order online at
www.nutsvolts.com
See our ad on page 92 for this and other titles.

PRINTED CIRCUIT BOARDS

QUALITY PRODUCT 10 pes (3 days) 1 or 2 layers $249
ﬁST DELIVERY 10 pcs (5 days) 4 layers $695

(up 10 30 sq. in. ea.) includes tooling, antwork, LP| mask & legend

COMPETITIVE PRICING

We will beat any
competitor’s prices!!!

oUG“
PRO

ULSAR, INC

9901 W. Pacific Ave.

Franklin Park, IL 60131

Phone 847.233.0012

Fax 847.233.0013

Modem 847.233.0014
yogii@flash.net - flash.net/~yogii

* UL approved

* Single & Double sided

* Multilayers to 8 layer P
* SMOBC, LPI mask

* Reverse Engineering

* Through hole or SMT
* Nickel & Gold Plating
# Routing or scoring

# Electrical Testing

* Antwork or CAD data
* Fast quotes
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ANSWERS TO 2015 - FEB. 2001 -

| service a lot of equipment that uses MOVs
and transzorbs. | have yet to find an effective way to
test them in the circuit.

What is the best way to check the condition of
a transzorb?

#1 The simple (and unsatisfying) answer is do not
test these devices in circuit. The devices praotect cir-
cuits from overstress, so you must apply an over-
stress to test the device.

If the device is dead, then you take out the cir-
cuit it was supposed to protect. The devices are
robust, so failures are rare. If you suspect one
failed, then remove it and test it (or just replace it).

Even if the MOV works, you may destroy the cir-
cuit. Overvoltage protection circuits do not defend
against all possible faults, and even modest protec-
tion often costs too much. (Standler has written a
book on the subject.) Many protection circuits just
improve the chances of survival. Even if the MOV
works properly, an in-circuit test might destroy the
circuit.

Testing these devices requires more than a
VOM. They are designed to clamp huge power lev-
els but only for a short time. To make sure a device
works, we might have to apply 25A and make sure
the voltage stays below 30V. The simple answer is

do not test them.
Gerald Roylance
Mountain View, CA

#2 MOVs and Transzorbs find their way into just
about everything electronic. As you know, they both
are used as surge clamps. However, the dynamic
properties of each type are different.

MOVs are a non-inear resistor. When they
fry. they are easy to identify as bad. However,
MOVs exhibit a property whereby their clamping
voltages rise as they are exercised at a power level
below their destruction threshold. In other words,
an MOV rated to fire at 150V minimum may, after
the span of several years of exposure to transients,
now actually not fire into conduction until the tran-
sient reaches 600 or even 1,000 volts. The main

ANSWERS TO 2018 - FEB. 2001

| started a project to construct a light control
circuit (to light one bulb and then the other).

The circuit's control a pair of MOSFETs num-
ber IR9510. | need to find a source to purchase
from.

| have researched a number of warehouses
without success. Can someone help?

#1 The IRS510 is a P-channel Hexfet with 100V
Vdss [drain to source voltage), 1.2 ohms RDSon
[On resistance), and 4 amps Id (drain current). Vgs
is 10V [this is the gate voltage needed to achieve
the stated RDSon).

Specifications are at: irplus.irf.com/
JNul6aBec/search/param-search/param-

ANSWERS TO 2016 - FEB. 2001

I have a couple of fixed-sync computer moni-
tors,

| know that a couple of years ago, dealers were
selling these monitors, modifying the scan rate to
be compatible with standard VGA cards.

Does anyone know detailed instructions on how
to modify these monitors for VGA use?

#1 Changing the scan frequency of fixed fre-
guency monitors is not a sure thing. Whether it is
possible depends on a number of factors specific to
the monitor.

The horizontal deflection circuit in @ monitor is
a resonant circuit. The yoke is the inductor and
there are one or more capacitors that set the res-
onant frequency. By adjusting the value of the
capacitor, some change in the operating frequency
is possible. There are often resistor/ capacitor net-
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advantage of MOVs is they do handle respectable
power levels for their size, and they are relatively
cheap.

Our standard practice in our shop [(we repair
electric utility control equipment) is to replace all
MOVs in an item that comes in for repair.

A Transzorb is a silicon avalanche diode device.
Simnilar in action to a zener, they clamp very fast. (A
zener is a poor transient protector, it can't go into
conduction quick enough to keep up with the tran-
sient waveform, and will self-destruct.) Transzorbs
only fail "open" if they physically blow apart.
Therefore, a simple ohmmeter check can tell if they
need replacement.

You could set up a current limited variable volt-
age supply to individually test the point at which they
begin to conduct, but why bother as their failure
mode is always a short circuit or at least apprecia-
ble leakage.

Their disadvantage is a relatively low power
handling capability before they self-destruct. One
advantage is that they do short if overloaded, and
usually prevent anything from getting past them.

Most commercial surge Suppressors use
hybrid circuitry that are a combination of
Transzorbs and MOVs or Transzorbs and gas
tubes.

Phil Shewmaker
Louisville, KY

#3 These devices are usually used as limiters
and are placed in parallel with the circuits they are
intended to protect.

While it is possible to apply a brief pulse of volt-
age in parallel with the device being tested, that
pulse will also be applied to the protected circuit.
This is only okay if the MOV or Transzorb being test-
ed is in good shape and the pulse applied is within
its rating. If the part is bad, it won't pratect the rest
of the gear as was intended, and the test may
cause damage to the rest of the equipment.

The only safe and accurate way to test
requires disconnecting at least one lead of the
device from the rest of the circuit. Then it can be
tested at low current for the specified breakdown

fam.4.htmI?PART_ID=-2117.

The voltages and currents are listed as nega-
tive in the specification because they are relative to
the source terminal.

In a circuit, the gate and drain of a P-channel
FET will be negative with respect to the source.

For your application of turning on a light bulb,
any number of P-Channel enhancement mode FETs
would work fine. The substitute part's Vdss rating is
larger than your power supply valtage (by a reason-
able margin).

The RDSon and Vgs of the substitute should be
equal or lower than the IR8510, and the Ids should
be equal or higher.

To locate a substitute, check Electronics
Goldmine www.goldmine-elec.com/ or All

waorks involved to control the linearity of the sweep,
and modifying these networks gets to be compli-
cated.

| have done conversions of 25KHz monitors to
31.5KHz before, but | had a schematic. It would be
an extremely difficult job without a schematic.

Most vendors that sell fixed frequency moni-
tors for PCs supply a special video card that gener-
ates a fixed frequency video signal compatible with
the monitor.

Since you say you are not a video technician,
this is the route | would recommend.

Two companies that offer fixed frequency video
cards are: Photon www.photonweb.com/ and
Mirage wwww.mirage-mmc.com.

Also see this FAQ in using fixed frequency mon-
itors on PCs: www.repairfaq.org/sam/ffmon.htm.

Tim Godfrey
via Internet

voltage (usually about 1mA is used). Or one can
apply a brief pulse of high current and capture the
peak voltage at which the device limits. This means
a pulse of about 10 to 100 microseconds, so a
storage scope with suitable probe or a sample-hold
(S/H) circuit is needed.

The sample-hald circuit will need a voltage
divider between the tested device and the S/H,
100:1 would be good. A simple pulse source would
be 100 ohms in series with a 0.47 microfarad film-
and-foil capacitor. It would be charged via the com-
mon terminal of a SPDT relay. The NC contact
would go through a high-value resistor to an isolat-
ed variable high-voltage DC supply; the NO contact
would go to the device under test. Operating the
relay would discharge the B-C circuit into the MOV.
Any such high-voltage testing should be done with
the equipment disconnected from the power
SOUrce.

All tester circuits, whether low current or
pulse, should be of an isolated design, so that any
ground, such as the scope ground is not shorting
any part of the tester. Also take the usual precau-
tions when working with high voltages.

If this sounds like a lot of trouble, it is. In the
case of Transzorbs or other brands of zener-type
devices, they usually fail to a shorted condition,
unless there's enough energy available to burn
them up. It's very hard to make one go open without
visible or smellable damage. If a Transzorb doesn't
look bad and is not shorted., it's probably still good.

MOVs can fail with visible damage, but they
also have a long-term, gradual failure mode where
they become less effective with time and eventually
either looks like an open circuit or do not limit as
well as needed. They are usually cheap enough to
replace as a preventive measure, especially if the
gear has been in operation a long time.

So as a practical matter, it may be easier to
replace MOVs as matter of preventive mainte-
nance; Transzorbs will only get replaced if shorted
(easily checked in-circuit) and can probably be left
alone if not shorted or visibly damaged.

Jonathan Wexler
Los Angeles, CA

Electronics www.al com/.
You can also order the IR8510 from Digiey
www.digikey.com/ and other electronic distribu-

tors.
Tim Godfrey
via Internet

#2 If the MOSFET you are looking for is actually
part number IRF9510, a 3 amp 100V P-channel
MOSFET in a TO-220AB package, then you can find
them as catalog number 570-BF3510 for $1.25
each at Mouser Electronics 1-800-346-6873,

website: WWW.mouser.com, email
sales@mouser.com.

Jack Dennon

Warrenton, OR

#2 Hather than modifying the scan rate of the
fixed frequency monitors, the companies selling
those monitors included a PC-compatible video
card providing the appropriate signals to drive
them.

Tom Trebisky has a number FAQs and links
relating to fixed frequency monitors and their use
with PCs at
hth//kdamadu/ﬂmhml
One company providing complete solutions
(video cards and cables) for using fixed frequency
monitors with PC or MAC compatible systems is
Software | www.siB7.com.
Other sources include: Photon www.photon-

*web.com, and Mirage-Multimedia www.mirage-
mme.com/core.html.

Greg Werstiuk

via Internet



TECH FORUNM

ANSWERS TO 2018 - FEB, 2001

I need a circuit for hooking two telephones
together for demonstrations. Must also be able to
activate ringer.

#1 Viking makes a neat unit for testing/demon-
strating telephones. | have been using their
DLE200B Demoline Telephone Line Simulator for
many years to test phones and modems.

The unit has two modular phone jacks on the
front. To use the unit, just plug a phone in each of
the jacks. Pick up either phone and the other one
rings. The only drawback is that it is kind of pricey at
$125.00. One source is dJensen Tools,
WAL ls.com.

In their catalog 211, Jameco also offers two
versions of a Quicklink automatic ring down unit.
The description sounds like it does the same thing,
but it's not packaged as neatly and requires a sep-
arate power supply. (These are Quicklink part num-
ber EOO2 and S002.)

James J. Schmidt
Deer Lodge, MT

#2 Providing the ringing signal as you imply, is the
tough part. If not for that requirement, you could do
it all with a nine-volt battery across the tip and ring.

On page 177 of his book Ready-to-Build
Telephone Enhancements, ISBN 0-B306-4358-1,
Delton T. Horn has a diagram for a 110volt AC-
powered circuit based primarily on a power trans-
former with 1B-volt secondary with the output half-
wave filtered and then dropped down to 12 volts
through a 7812 type regulator to create +12 vaolts

ANSWERS TO #2011 - FEB. 2001

| would like to convert 12VAC to 1VDC without using a transformer to run

which is connected to the "tip" (the green wire).

The ground side of the regulator is connected
to the "ring" (the red wire).

The tip and ring each get a series 470 ohm, 5
watt resistor.

Signal to activate the ringer in the phones is
obtained by dividing down a voltage tapped off the
hat side of the AC line, through a fuse, of course.
Also, B0 Hz may not well ring some oldtime bell
clangors that are mechanically tuned for 20 Hz.

Do treat that AC line will all due respect, and
you might want to check the reader reviews for this
book at Amazon, as some errata have been posted.

For a high-class tester, you can get "Ma Bell in
a box." It is catalog number 72-6548 for $229.00
from MCM Electronics 1-800-543-4330,
www.memelectronics.com. Add $150.00 and they

“will throw in Caller ID signal generation so you can

show off modern gadgets, as well as those old-
timers.

You will of course want to check out the Nuts

& Volts advertiser Digital Products Company, who

offer the "Ring It! Telco Simulator" in kit form for

$169.95, at 1-916-895-7219; www.digitalprod-

uctsco.com. Their box provides genuine 20 Hz ring
signal and Caller ID to boot.

L Jack Dennon

Warrenton, OR

#3 The talk circuit is child's play. | did it as a child!
It is the ring generator that gets more complex. |
had some success in the past using just a voltage
source (12 to 48 VOC) and an electro-mechanical
[NOT solid-state!) relay (coil voltage rated the same

as the source voltage) as follows:

V to "L1"

+V to ground and relay coil

Cther end of relay coil to "L2"

Normally-closed contacts of relay, and a nor-
mally open push button, in series across "L1" &
'lLEﬂ

"L1" and "L2" are your phone lines that each
phone will go across.

The number of ringers that this will work with
varies, Some phones can't be made to ring with
this. Any off-hook phone should disable the ring-gen-
erator.

How it works: 1. The coil in series with power
and the phone line provides talk power isolated
from the power source. A resistor is commonly
used in place of the coil, except in old switching
equipment. 2. When all phones are "on hook", the
relay coil should get no power until you press the
button.When you press the button, the relay ener-
gizes, opening the NC contacts, removing power
from the coil, closing the contacts. Thus "buzzing"
and providing a squarewave that will activate most
telephone ringers. The correct 50 cycle ring could
be created with a properly selected capacitor
across the relay contacts and/or coil.

| am not saying that this will work well. It is just
the simplest circuit | know that ever works.

J. 0. Arbaugh
Pearblossom, CA

x 3/4" x 3/4" is not enough space to build an AC-to-OC converter to run a

motaor.

a very tiny mator at B0 RPM. Using a diode and ceramic resistors has proven
useless, as the resistor heats up too much,
The entire thing must mount in no more than 3/4" x 3/4" x 3/4".

#1 What you need is a switching regulator. The resistor you tried to use
heated up too much because it is dissipating most of the power in the circuit.
National Semiconductor makes a line of IC switching regulator controllers
called "Simple Switchers," that are very efficient, and require a minimum of
external parts. L
| recommend using an LM2575-Ad] <http://www.national.com/ pf/
5,htmi>

You need to keep in mind that this regulator will only adjust down to 1.23
volts, so if this is still too high, set the voltage at 1.9 volts, and put a diode in
series with your load. :

National has software on their site that you can use ta pick component val-
ues (it's called "switchers made simple"). Digi-Key carries all parts necessary.

Robert Zusman
Scottsdale, AZ

#2 A step-down (or buck) switching regulator will reduce voltage with high-
efficiency. You didn't say what the current requirement is, so | can't recom-
mend a specific IC to solve your problem.

All the chips will require a DC input, so you will need to rectify and filter the
12V AC into DC. Since the regulator's job is to provide a constant output volt-
age, you don't need to provide extensive filtering. Just be sure the voltage at the
regulator input never dips below the dropout voltage.

One chip to look at is the Maxim MAX1745. All Maxim's chips are available
in tiny SO packages, so your space limitation won't be an issue.
~ Linear Technology, Analog Devices, National Semiconductor, and Texas
Instruments also make buck regulator chips.

Tim Godfrey
via Internet

#3 The schematic shows a very simple solution for a motor that draws
about SOmA. It does not dissipate any
heat. The capacitor must be a bi-polar
(non-polarized) type. Its value can be
scaled up or down for other currents.
) Using a DigiKey #P1176
* / 10uF/25V cap and four 1N4148

MaTOR [j‘_’] diodes, the assembled circuit will easily

fit in your confined space.
T. Black
#4 You are not giving much detail, except that you are limited in space, 3/4"

Folsom, CA

Your original attempt was logical, but not practical. You were trying to
drop more than 0% of the power in your series resistor diode combination. If
your motor draws 0.5W, which is probably typical for a small mator, your
power dissipation in the resistor would have been almost 10 times the motor
power. Now you understand why your resistor got very hot.

It sounds to me that you have the wrong motor for this application. You
probably derived to the 1 VDC by lowering the motor voltage until you got your
desired speed of 80 RPM. What you need is to find a 12V geared motor. These
motars are small and very common in mechanical timers and clock applica-
tions. Check out Digi-Key or similar catalogs.

Haim Sandel

Scottsdale, AZ

#5 You need a switching regulator. If you are drawing over one amp, | don't
know any commercial units that are that small, or go as low as one volt. This
design could fit, volume-wise, but it is tight. If you put twp PC boards in the 3/4
x 3/4 box there is
1.125 square inches
available.

i LR 5 1% " The parts listed
i § 11} i M'W-l below take up to 067
i Iu'.: | ll_. = square inches.
2y s =] b o Experience tells me
i LNT8S40 10 I that the layout is feasi-
[ Ly 1] ble. These are all sur-
'\Mj LR face mount except R4.
’L - = Using a jumper for RS
=p oo eliminates short circuit
i T I miswpwy Protection, '
L TC&:E‘A Russell Kincaid
= o e Milford, NH
D1.02.03.04 1A, diode ZHCS1000CT-ND  4.80 04 SG. IN
D5,06 3A, dinde MA1D0SCT-ND 1.68 03
A1 300 ohms, .1W P30D0CCT-ND 80 002
R2 1.2k .1W P1.21KCCT-ND 80 002
R3 100 ohms, 1W P100ACT-ND .80 002
R4 50 ohms, 1W  41RS0R-ND 188 03
RS 11 ohms use jumper
c1 470uF PCE31B4CT-ND 58 07
ca2 .022uF PCC223BGCT-ND .14 004
c3c4 B8uF PCS16B6CT-ND 27.06 04
L1 22uH M3753CT-ND 545 .20
@1 PNP, 3A FCX1151ACT-ND 1.05 04
IC1 SW REG LM78S40N-ND 4.50 21
TOTALS $4975 067 SQA. IN
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INTRODUCTION

If you use RS-232 or Musical Instrument Digital Interface (MIDI) data links, this
project will give you a useful addition to your toolkit that has not been available in
the past. MIDI data links are used to control musical synthesizers and other musical
equipment from computers and are described in Source 1 (listed in the Sources

sidebar).

he MINI MID] MONITOR

(MMM) can accept RS-232

or MIDI data and display the
data in hexadecimal or interpreted
format. There is a MIDI option to
filter out MIDI running status bytes.
| have not been able to find such a
dual purpose device available in
the commercial world, so | decided
to build one from scratch — and
you can too!

The goals of this project are to

build a device that will:

1. Decode MIDI serial data
and display MIDI messages in
plain English.

2. Do double duty as a high
speed ASCII display.

3. Have IN and OUT connec-
tors so it can sit invisibly and mon-
itor data between any data source
and sink.

4. Cost less than $50.00 to
build.

5. Have a large readout for
those 1960 musicians who now
wear bi-focals.

6. Run on a battery or five-volt
power supply.

MMM recognizes many types
of MIDI commands as shown in
Table 1. An example of the inter-
preted MIDI output is given in
Figure 1. The message displayed is
a "note on" command on channel
1 for an octave 4 A# with a veloci-
ty of 64. The equivalent hexadeci-
mal display is shown in Figure 2.
With a simple change of the switch
settings, you are ready to display
ASCII data as in Figure 6.

CHOOSING THE CHIPS

Initially, the project was to be
built around the Microchip 16F84
peripheral interface controller
(PIC), but when | started testing, |
found that a 4MHz chip could not
keep up with the 31.250 serial
baud rate of MIDI data. [ also
decided to use interrupts to avoid
data loss. | decided on the
Microchip16F873 running at 4MHz
from Source 2. The chip was eco-
nomical ($7.00), had 4K of re-pro-
grammable program memory, was
programmable in-circuit, and had
a built-in serial port. A 16F873
chip, preprogrammed with the
MINI MIDI MONITOR software, is
available from Source 3.

The other big chip in the cir-
cuit is the Maxim 233 RS-232 inter-
face chip which is available from

by Robert Lang

MINI MIDI MONITOR — Part 1
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Source 5. This chip produces the
+12 volts needed for an RS-232 cir-
cuit from a single +5 volt supply.
The Maxim 233 is also nice
because it does not require any
large external capacitors.

The LCD display was a 20-
character backlit LCD module with
1/2" high letters. The unit costs
$9.95 from Source 4 and comes
with complete documentation.
There appear to be many of these
LCD modules using compatible
controllers that accept parallel

input and have three control lines.
Some of the compatible con-
trollers are Samsung KS0066,
Hitachi HD44780, and Sanyo
LC7985NA.

CIRCUITRY

As shown in Figure 3, the cir-
cuit receives two types of serial
data: MIDI and RS-232. The MIDI
input connector is a DIN-5 socket
and the RS-232 connector is a DB-
9 socket. The MIDI signal is routed

g ad B ‘\\‘

Figure 2. MMM Hexadecimal Display
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Figure 3. MMM Schematic

through a 6N139 optical isolator
which converts it to 0-5 volts. The
RS-232 signal is routed through
the MAXIM 233 chip which con-
verts it to 0-5 volts. Switch 52
selects MIDI or RS-232 serial input
and connects the signal to the
16F873 serial input pin 18 (RC7).
S2 also provides +5 volts to RCO if
MIDI is selected, and 0 volts if RS-
232 is selected.

Switches S4 and S5 are used
as user input switches. They apply
+5 volts to 16F873 pins 12 (RC1)
or 13 (RC2) if the input serial data
is to be interpreted or MIDI active
sensing status bytes are to be fil-
tered out. Pins 4 (RA2) and 5
(RA3) are connected to FRAMING
ERROR and BUFFER OVERFLOW
ERROR red LEDs. Pin 1 on the
16F873 chip is connected to a red
momentary contact switch, S1.
Pressing this switch causes all
errors to be cleared and the
16F873 program to be restart-

with the LCD. Pin 2 (RAO) is the
command/data control line. If the
line is low, then the information on
RBO-7 is interpreted as an LCD
command (like ERASE). If it is
high, the information on RBO-7 is
interpreted as data (like a charac-
ter to display). Pin 3 (RA1) is the
enable line which must be pulsed
to have the LCD accept or return
data on RBO-7. Finally Pin 7 (RA5)
controls the data direction of the
LCD display. If Pin 7 is high, then
data is read from the LCD (like the
BUSY bit). If Pin 7 is low, then the
data is sent to the LCD.

BUILDPING THE CASE

A very nice little case can be
constructed for about $1.00 out of
white styrene plastic. The material
is available in hobby shops, but a
much more economical source for

styrene plastic is a local sign shop.
They carry a white styrene sign-
making plastic which is 0.06”
thick. About a square foot is need-
ed for the case. The dimensions of
the case are 7-1/2" wide, 2-1/2"
tall, and 2-1/2" deep.

The pieces were cut out of the

| plastic. Note that there is a 1-1/8"

x 6-1/2" window in the front panel
for the LCD readout. The pieces
were cut from the sheet by first
scoring with an Xacto® knife and
then snapping along the line.

M INTERPRETED

ed. 139 64 NOTEOFF CH#1 4A V64
1 92 3A 64 NOTE ON CH#2 4A# V64
Pin 17 (RC6) passes the
it recrived on pin 18,68 91 39 00 NOTE ON CH#1 4A V0O
through to the MIDI and RS- Ax 12 34 UNKNOWN 1234
232 output circuits. S3 is the B4 07 25 CTRL CHG CH#4 25
main power switch and D1 is
a red power indicator LED. CA 06 PATCH CHG CH#A 06
Power comes from a 6.5 volt
AC wall wart and is converted
to 5 volts DC. Q1 is a 4MHz b vt He
x o X
ceramic osc_lllator. EF 00 7F PITCHBEND 00 7F
The main outputs of the
16F873 chip are the eight bits  FF 41 38 SYSTEM MESSAGE 4138

of the B port (pins 21-28)
which pass data back and
forth to the LCD. There are
also three control lines used

IN
Note-off on MIDI Channel #1 for forth octave A with velocity 64
Note-on on MIDI Channel #2 for forth octave A# with velocity 64
This is an alternate way to turn a note off by sending a Note-on with
velocity of zero.
Poly key pressure is not implemented
A controller change for controller 7 to a value of 25. Controller 7 is
the volume controller so this would set the valume for MIDI channel
4 to 25.
Instrument change on MIDI channel A (10) to 06. The general MIDI
specification says that instrument 6 is a harpsichord so this
command will switch the instrument on channel 10 to a
harpsichord.
Overall key pressure is not implemented
Pitch bend on MIDI channel F (15) to a value of 7F00. This will
cause a pitch bend on channel 15 of almost a full step upward.
Any command that begins with F is a system status message. The
data bytes associated with the megsage, if any, are just displayed.
Mote that FE, MIDI active sensing messages, can be filtered out.

Table 1 — Examples of MIDI Hexadecimal and Interpreted Data
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Power Supply

MIDI Qutput

SUBLinput

Test Equipment
From $99.00

ATC modules provide for affordable pc based testing
DSO, DVM, Spectrum Analyzer, Data Logging
0-Scope Ip and O-Scope II Single and dual channels
Serial a protocol analyzer software package
DFA 5 low cost differential amplifier

Standalone digital oscilloscopes from HiRel and TPI

Pico Technology LTD leads in low cost pc based
modules for test and data logging. Units to 100MSPS. 8
to 16 bits, 1 to 22 channels. Environmental monitoring.
Science education with DRDAQ. Pricing from $99

Allison Technology Corporation
2006 Finney Vallet Rd. Rosenberg, TX 77471
PH: 800-980-9806 or 281-239-8500, FAX 281-239-8006

http://www.atcweb.com atc@atcweb.com

LOW COST

Dominos are rugged, miniature
encapsulated controllers that
com- bine lots of analog and
digital /O with a fast control-
oriented floating-point BASIC to
provide a one-stop computation
and control solution for cost-
sensitive control tasks. Used
stand alone or cannected via
RS-232/R5-485, Dominos are
true plug-and-go contrel.

Domino 2 has:
= everything in Domino 1 plus

* | 6 more bits of high-current paraliel 11O
= Hardware dock/calendar

» Wide-range power operation

* Hardware PWM output

Domine 1 features:
* Full floating-point ROMed BASIC
* 32-KB SRAM and 32-KB EEPROM
* |2 bits of parallel /O
* 2 PWM outputs
s 'C bus
s 2-channel 1 2-bit ADC
# Senial port: 19.2-kbps RS-232A,
RS-422, or R5-485
« +5V@ I5mA

$99 to $139

Visit our Web site for complete datasheets

www.micromint.com
To Order Cal: 1-800-635-3355

740 Florida Central Phwy, Longwood, FL 32750

- =N -
Micromint. i (407) 262-0066

Holes can be drilled with a power
drill or hand drill.

Actually, the plastic is soft
enough that a hole can be drilled
by just hand-twisting the drill bit
into the plastic. Assembly was
done using styrene plastic glue
which forms a weld of plastic.
Small bits of wood were used to
reinforce the corners of the case
as shown in Figure 4.

ASSEMBLY

The parts list is shown in Table
2. | decided to use a 63 column
solderless breadboard to build the
unit. | did this for two reasons.
First, the solderless breadboard
would accommodate any changes
| decided to make during the pro-
totyping process. Second, all the
parts could be re-used in the
future. The connections were
made on the solderless bread-
board as shown in Table 3 and
Figure 3.

Begin by placing the integrat-
ed circuits and the resistor array
on the breadboard. Then make
connections to the 16-pin connec-
tor to the LCD module. Add con-
nections to the switches and the
LEDs. Then add connections to
the DIN-5 MIDI and DB-9 RS-232
sockets. Finally, add the power
connections. The completed circuit
on the breadboard is shown in
Figure 5.

TESTING

Note that when you turn on
the MMM, only the D1 power LED
and LCD backlight come on. That
is because the 16F873 has not yet
been programmed. The program-
ming of the 16F83 is covered in
Part 2 of this article. Once the
16F873 is programmed, you can
begin your testing. It is best to
make sure everything is working
before placing the breadboard in
the case.

When the power is turned on,
the power LED should light. Then
the FRAMING ERROR and

SOURCES

Source 1 Advanced MIDI
Users Guide by R. A. Penfold,
PC Publishing, 1995
pcp@cix.compulink.co.uk

Source 2 Peter Anderson
www.phanderson.com

Source 3 MIDIMON
homepage
www2.netdoor.com/
“rlang/mmm/mmm.htm

Source 4 Marlin P. Jones
ssociates, Inc.
See their ad on Page 4
www.mpja.com

Source 5 Jameco, Inc.
WWWw.jJameco.com

68 Marcw 2001/ Nuis & Volts Magazine

Circle #84 on the Reader Service Card.



BUFFER OVERFLOW ERROR
LEDS should each light for one
second. Next, the switch settings
will be displayed in the LCD. First
"MIDI" or "RS-232" will be dis-
played based on switch S2's set-
ting. Next, "HEXADECIMAL" or
"INTERPRETED" will display based
on switch S4's setting. MNext, "FIL-
TER ON" or "FILTER OFF" will dis-
play based on switch S5's setting.

At this point, the switch set-
tings are locked in and will not be
read again until the RESET button
is pressed. Finally, "MINI MIDI
MONITOR OK" will be displayed as
in Figure 6. When the screen is
erased, the monitor is ready to
receive and display data.

The unit was tested with RS-
232 data being transmitted continu-
ously at 19,200 baud. When the
data was being displayed as inter-
preted data, a buffer overflow took
place after about 2,500 characters.
When the data was being displayed

Figure 6. Operational MMM Displaying Interpreted RS-232

; REGISTER/ INPUT OR PIC16F873 LCD MODJULE
af hexade;lmagotge Everfiow took BIT ouTPUT DESCRIPTION PIN PIN
place-at about 80U characters. AD o LCD MODE: 0=COMMAND, 1=DATA 2 4

Because MIDI data is not usu- Al O LCD EMABLE PULSE 3 6
ally transmitted continuously, but A2 (o] SERIAL FRAMING ERROR 4 LED2
is transmitted in bursts whenever a | A3 0 BUFFER OVERFLOW ERROR 5 LED3
note must be played or a patch s 2 Open drain dont Lise

pieyed F A5 (o] LCD READ/WRITE 0=WRITE, I=READ 7 5
changed, | cannot give you any-
thing but a general idea of perfor- BO (o] Output to LCD 21 7
mance. | connected the unit to a gé 8 SUEPU: :g t(c:g % g
. utpu
g_omputer E;Ed pla)'.reld Mozzrt s Alla B3 o Output to LCD 54 10
wea,a muen quickpaced B4 0 Output fo LCD 25 11
march, and there was no buffer B5 (0] Output to LCD 26 12
overflow. B6 (6] Output to LCD 27 13
B7 110 Input/Output to LCD (LCD BUSY BIT) 28 14
TO ASSEMBLE Cco | SERIAL MODE: 0=RS-232, 1=MIDI 11 15 SWITCH2
OR NOT TO ASSEMBLE DPDT
Cl | DISPLAY MODE: 0=HEX, 1=ASCIl/

With any project that involves INTERPRETED 12 g\[n)\n'sgCHli
a;!ch, lthe b“"detr st dscide c2 I MIDI RUNNING STATUS FILTER: 13 SWITCH5
which language to program. 0=NO, 1=YES SPST
Assembly language has several C3 Unused 14
benefits: C4 Unused 15

C5 Unused 3 16

. Price. The MICROPIC C6 (e] Serial Transmit 17 l’geﬁsDﬁﬁCHZ
assembly language is free. c7 I Serial Receive 18

- Speed. Assembly language
programs are generally the fastest | MASTER RESET I SWITCH1

programs around.

- Space. Assembly language
programs are often the smallest.

- Capability. You can do
things in assembly which are diffi-
cult or impossible in high level lan-
guages (HLL).

Assembly language is the
uncontested speed champion

Momentary contact

Table 3 — PIC 16F873 Data Connections

designed to be independent of the
particular machine architecture.
As a result, they rarely take into
account any special features of the
machine, features which are avail-
able to assembly language pro-
grammers.

of the article, | will cover the writ-

Microchip 16F873. In the final part

ing of the program and how to
program the 16F873. NV

| MARCH 2001 SUPER SPECIA

among programming languages.
An expert assembly language pro-
grammer will almost always pro-
duce a faster program than an
expert C programmer and certain-
ly faster than an interpreted lan-
guage like BASIC.

The Microchip 16F873 PIC has
4,096 words of program memaory.
Because of this limitation, the
memory should be used efficiently.
Assembly language programs are
often less than one-half the size of
comparable HLL programs.

Capability is another reason
people resort ta assembly lan-
guage. High-level languages are

With assembly language, since
it is so machine specific, you have
access to the inner-most workings
of the machine. One of the areas
that cries out for assembly lan-
guage is interrupt processing.
Anything you can do on the
machine you can do in assembly
language. This is definitely not the
case with most HLLs.

CONCLUSION

The hardware has been con-
structed for the MINI MIDI MONI-
TOR and | have decided to use
assembly language to program the

Packs & Changer for YAESU FT-50R / 40R / 10R:
FNB-40xh sowa: 7.2V 650mAh $41.95
ENB47xhwes  7.2v 1800mAh $49.95
FNB-41xh swwssy  9.6v 1000mAh $49.95

For YAESU FT-51R /41R / 11R:
FNB-38 pack 9.6v___700;
For YAESU FT-530/416/816/ 76/ 26:
FNB-26 pack ramen) 7.2v 1500man $32.96
FNB-2Ts (5w it .0 5,95
For YAESU FT-411/470/73/33/23;
FNB-11 pack (5%) 12.0v  600mAh $24.95
FBA-10 8-Cell AA case $14.95
Packs for ALINCO DJ-580 / 582 / 180 radios:
EBP-20ns pack 7.2v 1500mah $29.95
EBP-22nh pk 5+ 12.0v 1000mAh $36.95
EDH-11 6-Cell AA case $14.95
For ICOM IC-Z21A / T22-42A / W31- 32A/ TTA:
BP-180xh p paay  7.2v  1000mah $39.85
BP-173 pack (5w) 9.6v__700mAh $49.95
For ICOM IC-W21A / 2GXAT / V21AT :i8lack or Gray)
BP-132s (5w 12.0v_1500mAh $49.95

39.95

For ICOM IC-2SAT / W2A / 35AT / 4SAT efc:
BP-83 pack 7.2v__600mah $23.95
For ICOM 02AT eic & Radio Shack HTX-202 /404:
BP-8h pack 84v 1400mAh $32.95
BP-2025 pack prrx-z07) 7.2V 1400mAh  §29.96
For KENWOOD TH-79A/42A f 22A:

PB-32Xh pack i) 6.0v 1000mAh §29.95
-34xh .6v_1000mah $39.95
For KENWOOD TH-78/48/28/27:
.13 sizel 7.2v 700 26.95

For KENWOOD TH-77, 75, 55, 46, 45, 26, 25:

Mail, phone, & Fax orders welcome! Pay with 5
Mastercard / VISA / DISCOVER / American Express
Call 608-831-3443 / Fax 608-831-1082
Mr. NiCd - E. H. Yost & Company
2211-D Parview Road, Middleton, Wi 53562
CALL OR WRITE FOR OUR FREE CATALOGI
Cellular / Laplop { Videocam / Commercial & Aviation packs ool
E-mail: ehyost@midplains_net
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2.4 GHz Wireless
Transmitter & Receiver

$89-4159

Per pair

* Microwave 2.3 GHz to 2.5 GHz

» NEW!! 8 Channel Version

* Audio, Video (NTSC + PAL)

» Frequency Development Kit Available

Got Dial Tone?

Telecom Hardware/Software Developers
STOP using your phone lines to test and demonstrate
your telecom devices. Our affordabla telaphona line
simulators offer authentic USA dial tone, busy signals
and ringing. Supports high speed analog modems too!
Ring-I7! Terco Swuiator
* Caller-ID
* LED display
* Audio Ouput Jack
* Aaal 20Hz Aing
* $325 ($160.95 Wi avail)
PARTY-LINE Terco SmuLaton
* Six Extensions
* Caller-1D
* Distinclive Ringing
* CPC Disconnect
* $425 ($199.95 kit avail)

Drgu—‘df Prww #a-

134 Windstar Circle
@ Folsom, CA 95630 USA

Tel: 916-985-7219

ey TIE]
i X -
-am-

Fax: 916-885-8460

http:/ w.digitalproductsco.com

CUSTOM PLASTIC PARTS

+ MODELS (WOQD AND
RESIN). TO EVALUATE
YOUR PARTS BEFORE
YOU COMMIT TO
MANUFACTURE A MOLD.

= MOLD DESIGN AND
BUILDING

+ PRODUCTION OF
INJECTION MOLDED
PARTS. NO ORDER
g%() SMALL OR TOO

I

- VERY COMPETITIVE
ON HIGH LABOR
PARTS,

Wa can also inject your paris on manual low pressure

machines for very small runs or prototypes of parts up o

2 oz. Al surprisingly low price.

USA Office: V&V Mach. And Equip. Inc.

Tel. (281) 397-8101, Fax. (281) 397-6220.

Pisasa send blue prints or samples to:

Marketing Tech. S.A. Alamo 93, 4 Piso Sta. Monica,

Tial. Edo. Da Mexico 54040 Tel. 011 (525) 381-3351.

Fax. 011 (525) 361-5896. ATTN: VICTOR M. MENDOZA
PLEASE VISIT OUR WEBSITE

WWW.VANDVMACHY.COM

* Next Day Bulﬁc
* 2-Sided, plated,
* Order over the

For Comp.’ere Details and.
Instructions Log on: +

SMART CARDS

Complete system for only $79.95
Mention this ad in Nuts&Volts and get 10% offl

We accept
VISA « Master Card » American Express
To Order Call 1-800-773-6698 Worldwyde.Com,
33523 Eight Mile Rd #A3-261, Livonia, MI. 48152
Visit us online hitp:/iwww.worldwyde.com_

8 hr. 22 min. DIGITAL
VOICE RECORDING TIME

7] LCD displays recording time made,
remaining time left, other Dperaung
{ functions » Battery capacity left *
{ Voice operating Record ON/OFF «
1 Built-in Microphone and Speaker
{1 External Microphone and Earphone
|| Jack » Recording monitored with
¢ | earphone « Select four files for
* 1| Recorded Messages * Digital files
 can be stored in computer =
Telephone Recording + Accessories
included: Telephone Adapter, rghone.
External Microphone, Line-out C:
Batteries, Voice Manager CD
SIZE: 4 :1-7/16 x9/16 in. (102 x 3.6 x 1.4 cm)
CE: $225.00 + $6.00 S&H

SHEFFIEI.D ELECTRONICS
P.O. Box 377940 - Ch|ca§p IL 60637
www.covertbug.com « Tel.: 773-324-2196
E-Mail: Shefheld@covertbugcom

New!
ActiveWire™USB
Simple USB Interface

Imemet Browser Scipt-able

24 MHz CPU core with USB
Fimware downloadable via USB
16 bit parallel 11O

Expandable add-on boards

New lirmware and scripts
available from wabsite

$59 plus shipping

ActiveWire, Inc.
www.aclivewireinc.com
ph(650) 493-8700 1x(650) 493-2200

Consumertronics

P.O. Box 23097

ABQ, NM 87192
-321-1034 505-321-1033
FREE ONLINE CATALOG

| www.tsc-global.com

: Books, Software,
SPECIAL PROJECTS on Electronics,
omputers, Internet, Phones, Energy,
Security, Financial, Mediogl, C.
Jobs, Physical Sunrwa] Im
Hacking, Unexplained Phgn
In business 25+ years!
Hardcopy Catalog: $3 US/Canada, else $7

SCB2000 Controllers

Vesta Technology

From $29 each, all come with keypad port, LCD
port, serial port, interrupts, real-time clock, sleep
mode, and digital I/O. From 8bit, 8MHz to 32bit
25MHz, from 4k to 32k EEPROM, up to 1M RAM,
1M EPROM, 1M Flash, 8 analog inputs. Some
models Include watchdog timer, more
low power modes, 2nd serial port, and VAST
network for easy peripheral expansion.
Powerfull, full-featured Vesta Basic & IDE make
our SBCs easy to program. Animated remote

debug allows you to write perfect code faster.
Some also prog ble in C and A bly.
Dev kits ing at $144 i s dev
cable, power pack, LCD & cable, and manual.
Volume discounts at 10 and 100 units,
configuration options and prototyping services
avallable. Perfect for OEM applications.
PH:(303) 422-8088 - FX:(303) 422-8800
www.vestatech.com

Automated Machine Tools to Produce
* Panels * Chassis/Housings
* PCB Prototypes ~ * Any 3D Part

™™

1263 El Camino Real, Menio Park, CA 94025
4949 S1. Eimo Avenue, Bethesda, MD 20814
Tel 888-883-5274 Fax 650-853-1405

www.flashcutenc.com

QUALITY KITS

#1 Source for Electronic Kits

Great selection of Hi-Fi AUDIO Kits,
PSUs, Transmitters, Oscilloscopes,
PIC Programmers, and much more.

Toll Free Order Line:

1-888-464-5487
Secure On-Line Ordering
www.qkits.com
Call 613-544-6333 for free catalog
North American Kit Distributor

49 McMichael St., Kingston, ON
K7M 1M8, CANADA

7§ Cable TV Remotes
Blow Out Sale

We carry all models
10pc. 50pe. 100pec.

$3.76 $3.50 $3.26

300pc. 500pc. 1kpe.

$3.00 $2.756 $2.50

Rebelion-3 125ch. Converter
12pc. 50pc. 100pe.

_$50.00

$48.00 $46.00

Globaltech 1-(800)-582-5116
View Our On-Line Display Catalog at:
www.globaltechdistributors.com

WANTED

COPYCATs
For Motorola 95xx
Or other cellular phone
ESN source code

For use outside of the USA

1-800-668-3699

Ask for Andy
andy@mobile.ca

Press-n-Peel |
Transfer Film

PC Boards in Minutes

1. LaserPrint*
2. Press On**
3. Peel Off

8.5 x 11" Shts.
* Or Photocopy
**Use standard
household iron

Use Standard Copper Clad Board
20 Shts $30/ 40 Shts $50/ 100 Shts $§100
Visa/MC/PO/Ck/MO $4 S&HI/Foreign Add $7

Techniks Inc.
P.0. Box 463, Ringoes NJ 08551
ph. 908.788.8249 fax 908.788.8837
www.techniks.com

Vist Qur E-Store On-Line!

RS485/422/232/TTL

N 545 Converters ..
Repeaters :
Fiber Optics
Digital /0
Multidrop RS232
Custom Units
Auto TX Enable
Extensive Interface Product Line
RS232 “Extension Cords™
Up 1o 115.2 Kbps, 4000 fr.++
Large Multidrop Networks.
Isolated Units. Smart Units.
Remote Relay “Extension Cords”
Call the RS485 Wizards at:

(513) 874-4796

Integrated Autoplace

MultiHleve! Undo & Redo | f

True Windows 32 bit application
Schematic and PCB Design sa standard

intelligant Cut, Copy and Paste - internal & sxaemal
Forward design changes - Schematic to PCB
Intagrated Shape based AutoRouter (Cptional Extra)
‘Shape based copper pour and split power planes
And now version 4.0 with many new features |/

Call Ohio Automation (740) 596 1023
www.numberone.com
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*PROTOTYPE TO PRODUCTION'
S/SIDED: 5-days, 10 Pcs. $275.00
D/SIDED: 5-days, 5 Pcs. $300.00
D/SIDED: 5-days, 10 Pcs. $350.00

$750.00

$850.00

$950.00

- ys, $1,175.00
(Upto 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

SAMPLE COPY'
1QUE RADIO CLASSIFIED

Antique Radio’s Leading
Monthly Magazine
Articles — Classifieds — Ads for Parts &
Services. Also: Ham Equip. — Books —
Telegraph — 40’s, 50's & 60’s Radios —
Early TV - Auction Reports & more...
1-Year: $39.49 ($57.95 by 1st Class)
6-Month Trial - $19.95. Foreign - Write.
y A.R.C.,P.0.Box 802-G23 (@
Carlisle, MA 01741 -
Call: 978-371-0512 — Fax: 978-371-7128
Web: www.antiqueradio.com

ASSEMBLY &
ENGINEERING

Producible designs since 1970
Contract Engineering
Embedded
PCB Layout and Packagung 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 cne through thousands
Test and burn-in available
Bilocon Corp.
B00-736-5027
425-353-2276
www.bilocon.com

CABLE CONVERTS

86/CH TV86/3V/IA
$37.95

TV86/3
TRIVISON 550/3
VIEW MASTER 2600

125 CHANNEL UNITS

TRI 860/3
TRI 860/3V/A 10 LOT

V/MASTER  3800/3V/A
FOSS WAREHOUSE DIS
289 SCHENCK ST
N TONAWANDA NY 14120

800-473-0506
800-488-0525 FAX

T16-694-6400 T16-693-4322 FAX
E/M FOSS@BUFFNET NET
WEB PAGE: WWW.FOSSW.COM

NO DISCRAMBERS ONLY CABLE CONVERTS

IOLOT  $49.95

$59.95

l

CNL-100 BX-1 ZD-P SX-800

$49 359 $79

+ 430 TV Lines Resolution
+ 9-14 VDC Operation
» Infrared Sensitive

+ 5X-800 has Audio Output
+ A-300 Camera Enclosure also available

MATCO, INC.
Schaumburg, IL
1-800-719-9605 * 1-847-619-0852 FAX
E-Mail — info@matco.com
Website — www.matco.com

-
# 9¢ PER SQUIN, S100 SET UP,
g ¥ SMOBC, ONE OUNCE COPPER,
l;'— PC 75, 1/16", ONE SOLDER MASK
AND ONE SILK SCREEN.
PHOTOPLOT $50.

xa.r-: ﬁﬂ“ unu. iﬂ m ﬂm
1295 Advantech Labtool-48

895 Neadham EMP-30

869 EETool Topmax

650 Xeltek SuperPro Il

629 ICE Tech Micromasier LV

459 Xaltek SuperPro F

419 Needham EMP-20

419 EETool Mesgamax

379 Xelhtek SuperPro LX

299 EETool ChipMax

279 Xaltek Rommaster 1|

LABTOOL 48

689 Needham SA-20 8X Gang
529 EETool MegaMax4G 4XGang

General Device |Ilﬂl‘llll'llllts
Sales 916-393-1655 Fax 916-392-4949
Order Only Toll Free 800-760-3820
WWW.GENERALDEVICE. CDM

WWW.LABTOOL.COM

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 f)\'
DELIVERED IN 5 WORKING DAYS.

PLEASE VISIT OUR WEB SITE FOR MORE INFORMATION AND
OTHER PRICE EXCEPTIONS WWW.VANDVMACHY.COM

V&V MACHY & EQUIP. INC

THESE PRICES APPLY OHLY

TO RECTANGULAR PCB
k'_l
‘,_

3/4 WEEK DELIVERY

V&V MACHY AND EQUIP, INC. (HOUSTON TX. OFFICE) PH. (281) 397 8101

M ! 3 . L 397 8101 FAX (281) 397 G?c
MARKETING TECH. S.A. (MEXICO PLANT) PH. 011 525 3613351, FAX 011 525 3615996 \?

Stereo Microscopes
Surface mount Ass; “L & inspection.
All sizes of PC boards & instruments
Photo & Video adapters for many.
New with 5 year warranty.
Catalog available.

E

Seabird Technical Ph 650/ 367-8320
3580 Haven Avenue
Redwood City, CA 94063
Jlittle@netwizards.net

PLC's cost too much?
Try a Stamp Powered Industrial
Controller w/ 8 inputs & outputs
Use Standard Industrial Sensors
Proximity Sensors, Hall effect,
Switches, Open Collectors Opto-
switches, etc....Opto Coupled
Inputs w/ Open Collector Outputs

For More Information E-mail:
ronaldsa@earthlink.net

+ MEASURE - INPUT
MODEL 40-§109

« RS-232 interface

- 28 lines digital /O

= Eight analog Inputs
- PWM output

» Three stepper ports

MODEL 100-$279

= 12-bit 100KHz A/D - Four analog outputs
+ Three timer counters « 24 digital /0

MUDEL 40
PTNEALE 5

PRAIRIE DIGITAL, INC.
920 SEVENTEENTH ST, INDUSTRIAL PARK
PRAIRIE DU SAC, Wi 53578

TEL: (608) 643-8599 - FAX: (608) 843-6754

Electric Vehicle Electrical System

A complete electrical system that makes it easier to build
wour oun electric bike, scooter, etc. Wiring, connectors
and hamesses provided pre-wired. Includes everything you
need to get your EV up and running except the batteries
and motoris). Can also be used 1o upgrade an existing
electric vehicle from a 12 1o 24 volt systern.

The system includes a 24V motor controller rated at 20A
peak, thumb control throttle,
wiring hamewes lmnt circuit boards with LED bar graph
¢ levels and current usage, hom, 24 to 12
volt power mmwter for accessories and radio-controlled
security system.

The complete system, with all parts connected together
and documentation detalling the connections is $100.

For more information, contact: Diverse Electronic Serv
202 i St. Nanticoke, PA 18634 570-735—5053
Orders only ] -888-314-6998. E-MAIL
cark3jmi@bigfoot.com. WEB: http://divelec tripod.com

ANIMATED

Electroluminescence (EL)
Experimenters Kit!

Create your own animated lighting
effects with Miller Engineering's ani-
mated EL experimenters kit comes
with a pre-programmed ready to run
circuit board with 32 different chase
patterns, one multilead EL lamp (EL
lamp size: 1.7°x 3.7, set of color
overlays and a complete instruction
manual. EL lamps are paper thin
and produce almost no hea

$29.95 pius $3.00 S&H

Miller Engineering, P.O. Box 282,
New Canaan, CT 06840-0282
Tel. (203) 595-0619 Fax(203) 322-6116

www.microstru.com/exp.html
Visa/MC accepted, personal checks must clear first

PIC MICROTOOLS

Prolu!ypmg'

ISP PRO Programmer

PIC - Scenix - Atmel - 12C - SPI
In Circuit or on board. The last
programmer you'll ever have 1o
buy! Only §59.95

Program PIC’s in BASICI

Pic n' Basic Compiler $89.95

Pic n' Basic PRO Compiler $149.95
Includes Windows IDE with ISP PRO
programmer software buill in FREE!

Combo Deal - Pic n’' Basic, ISP PRO, 1802
.+ Soiderlass Proto Board and PIG18FE4 plus
- eables and powar supply lll‘lﬂ_ﬂﬂl!', 79.95

Vi r Card -Amor[can Express
“To Order Call 1-248-426-8144 Basic Micro
:33523 Eight Mile Rd #A3-261, Livonia, MI. 4815-2
Vislt us online http://www.baslemicro.com

. AVAILABLE

Smart
Battery
Charger

New &
Improved

FOR GEL-CELL or LEAD ACID BATTERIES
Features: Precision temperature tracking vollage ref-
erence & three mode cha sequence. Standard
kitis for 12V @ 1/2 or 1 ﬁnp user selectable. Can
be connected to the battery indefinitely, will not
overcharge. Weighs 2 pounds and measures A'MS-
1/2°Dx2-1/2"H. Finished enclosure |nduded in kit.
Complete Kit Only . . . 359,

Assembled & Tested .

CA Resides 7.
= Foratgn orders add 20%

D A24 Engmesrng

2521 W. La Palma #K + Anaheim, CA 92801
(714) 952-2114 « FAX: (714) 952-3280
e-mail: aaengrstas@aol.com



800-255-5545
Fax: 520-344-8847

o Power
==\ Quality e

DC Adj. Power Supphes
- .. 550 & up
UPS 250va to 3 kva, functional and
nonfunctional .. ...email for list
APC400 .
APC450 .
Power Condmoners Oneae TLC,
Teal, Sola, various sizes ...cmail for list
BMI, Dranetz, and RPM
Power Quality Monitors ...... 5500 & up

www.powerqualityinc.com

Email: info@powerquality.org

BASIC Stamp™ Prototyping
Made Easy...

HVW Technologies Inc.
Tel: {403)730-8603
Fax: (403)730-8903

VISA/MC
www. HVWTech.com

ELECTRONIC KITS

Amplifiers, Broadcasting, Fiber Optics,
Radio, Security, Test Equipment,
Voice Changers

Great Prices!
School Discounts!! Monthly Specials!!

www.j-tron.com

CALL J-Tron

1-888-595-8766
PO. Box 378
Elmwood Park, N 07407

Enter our online meter contest!!
We also carry semiconductors, meters,
CAD software.

Ncw i's never been easier lo wme BASIC programs
for Microchip's PICmicros. CodeDesigner’s advanced
IDE lets you compile your BASIC source code and
program your PICmicra in one easy step!

e I g e it all
I I TR T R TN S
Fwnr .
| B
|
|
| 1
|
)
TR e

CodeDesigner w/ PicBasic Pro Compiler $289.95

CodeDesigner w/ Basic Micro Pro Compiler $199.95

CodeDesigner Basic Stamp Edition $59.95

VISA - Master Card - American Express - Discover

1-888-820-9570 or 775-887-1538 CSMicro Systems
http://www.codedesigner.com

ATTENTION:
NEED URGENTLY COMPONENTS!
Call TEL: (818) 705-1880
FAX: (818) 705-1881

Below Part #s are only a few examples

MCE8HC705C8A EPROM
PIC16C586 2732

PIC16C622, ETC. 27C64

GAL 22V10 27C512
GAL16V8, ETC. 27C040 ETC.
FLASH EPROM STATIC RAM
29F010 6116-6264
29F040 62256-62512, ETC
2BF080 PROCESSORS
2BF016 ETC. 8151-8749-87C51

8255, ETC

SINACO ELECTRONICS
SPECIALIZING IN HARD-TO-FIND PRODUCTS

PC BOARD
SERVICES

PCB Design Layout
Thru Hole
SMT
Multilayer
PCB FABRICATION
In-house Prototypes
Single and Double Side
Plate Thru Hole
ASSEMBLY
Thru Hole
Small Project Specialists
Serving En{gmeers and Hobbyists
or 16 Years
MIDLAND TECHNOLOGIES
800-726-8871 Voice
406-586-0300 FAX

Electronic- Computer-Phone- Energy- Security -Data
Cars-RF-EM-Audio-Radionics -*Psychic®- Plans-more/

TECHNICAL “LIFE COACHING”

Tech Decisions - How to do Stuff - Hard-to-find Info/Stuff

NEW! Gexe
SERIAL LED MODULE

vwawmnwmwm super efficient
+ Compatible size, mounting with LCD 2x16 display
+ 4 digits (0.56" tall) plus decimal points

v Customization available o=
v Serial R5-232 and C intertace —— l[.
+ 80mm wide x 36mm high (3.15"x 147"  (BUS]
v Low powar- less than an LCD display with backlight
+ Reasonably priced- $29 in 100's $43 sach in singles
v Ordar a few today for your next project
hittp:/fwww.Trexon.com

email: speff@trexon.com
Trexon Inc. 905-271-4477 Fax: 905-271-9838

CONTINUED FROM PAGE 13

www.telecruz.com.

VHB TECHNOLOGIES STOPS
HACKERS COLD — CONTENT-
INTELLIGENT APPLIANCE
KEEPS ATTACKS FROM
CLOGGING NETWORK

thn hackers launch Denial-of-
Service (DoS) or Distributed-
Denial-of-Service (DDoS) attacks
over the Internet, VHB
Technologies, Inc. (www.vhbtech.
com), halts the onslaught at the
wide area network (WAN) level
before it clogs local customers'

72 Maren 20010/Nuts & Volts Magazine

se habla Espanol

BLOW-OUT SALE SPECIAL

CBTV Remote: 10+ 100+ 1000+
We carry all models: 53.95 3.75 350
Parts & IC: 25+ 100+ 1000+
PIC16C56A $1.75 165 145
PIC16C56RC/P 195 1.85 175
PIC16C622 3.15 295 265
40-pin MC68H705 4.95 4.75 4.50

2764 E-PROM .85¢ 75 .65
4MHz Resonator

(3-pin) 3 29 .15
Saw Filter Crystal

106,108,97 215 195 1.756

Tel: 405-616-0100
Fax: 405-616-0212

Lowest Cost & Fast Delivery

networks, preventing service disrup-
tion.

"Current approaches of con-
structing a defense system at the
customer's site are absolutely use-
less if the hacker has already flood-
ed the customer’s Internet link,"
said Garry L. Hemphill, VHB's CEO,
chairman of the board, and co-
founder.

"Once the Internet WAN link is
clogged, it doesn't matter what kind
of security software or hardware has
been installed locally, because
Internet service already has been
disrupted. The hackers have won."

Such was the case recently at

w63

TOGGLE SWITCH
SUPERMARKET
WHOLESALE
PRICES

FERTIK’S

5249 “D" ST., PHILA., PA 19120
LARGE VARIETY « FREE LIST

prrax 2195-455-2121

Microsoft Corp. as reported by the
press. According to Hemphill, an
analysis of those DoS attacks
showed hackers were able to flood
Microsoft's front door routers at the
company's DNS location, causing
loss of Internet service to
Microsoft's customers.

VHB has the answer for Internet
Service Providers (ISPs) like
Microsoft. It is a content intelligent
appliance called the VHB-2000™
that can be installed on the Internet
backbone because it is capable of
filtering data, voice, and video at
extremely high speeds. Unlike cur-
rent security and data management

vl OMMERCIAL SOUND

(wis B LB oELECTRONIC PARTS
o £ *T00LS, WIRE &
<= CONNECTORS

-3
i \RL oy cqupnen
4 MORE

CALL FOR YOUR FREE CATALOG
1-800-645-5833

solutions, which dramatically slow
down high-performance networks,
the VHB-2000 protects high-speed
infrastructures without compromis-
ing performance.

Once installed on the Internet
backbone, the VHB-2000 simply
reroutes DoS or DDoS attacks away
from any lower-speed links to enter-
prises or individual users down-
stream. After the VHB-2000 detects
the anomalies, the appliance instant-
ly shunts it to an auxiliary network
or a secure database, known as 3
"honey-pot," where the data can be
examined in more detail to deter-
mine the source of the attempted
intrusion.

Meanwhile, service continues to
all local area networks or web sites
connected to the affected Internet
pipeline. "End-users or an ISP's cus-
tomers most likely will never even
know their Internet connection was
under attack," said Dave Steinman,
VHB's director of ISP and federal
sales.

The VHB-2000 uses the com-
pany's patent-pending VIPRE™ NPU
technology (architected to run at
2.5 Gbps) that extracts detailed net-
work traffic information from all
seven layers of the OSI stack, allow-
ing for very deep (512 bytes) con-
tent searches. Existing solutions,
such as ASIC-based Layer 3, 4, or 7
content-aware devices, are not
capable of this level of deep content
intelligence. NV



USING VOLTAGE REFERENCE
AND
TEMPERATURE SENSOR ICs
(Part 3)

Ray Marston shows — in this final installment
of a three-part series — how to use a further
selection of popular 'temperature sensor' ICs.

by Ray Marston

he first two articles of
this three-part mini-
series presented practi-
cal ‘'application’' infor-
mation on popular volt-
age reference ICs, cur-
rent source ICs, and on three popu-
lar temperature sensor ICs manufac-
tured by National Semiconductor.
This month's concluding episode
gives practical usage information on
four popular and widely available
temperature sensor ICs manufac-
tured by TelCom Semiconductor.

Miscellaneous
Temperature Sensor ICs

Several companies other than
National Semiconductor manufac-
ture popular types of temperature
sensor ICs. The best known of these
is TelCom Semiconductor, who pro-
duce four very popular ranges of
such devices.

Two of these devices — the
TCO02 and the TCO3 — are precision
temperature-to-voltage converter [Cs
that generate a linearized output
voltage that is proportional to the
IC's temperature and has a slope of
10mV/*C.

The other two devices — the
TCO7 and the TC622 — act as pre-
settable thermal switches with com-
plimentary logictype outputs that
change state when the IC's tempera-
ture goes above or below preset lim-
its, which can be accurately set via
one or two external resistors.

The rest of this article presents
practical usage information on these
four devices.

The TCO02 and TCO03
(TelCom Semiconductor)

The TCO2 and TCO3 are preci-
sion temperature-to-voltage convert-
er ICs that generate a linearized out-
put voltage that is proportional to
the IC's temperature and has a slope
of 10mV/*C. Figure 1 lists the basic
operating parameter details of the
two devices.

The TC02 IC is specifically
designed for use with a simple sin-
gle-ended DC supply with an output
voltage in the range 3V to 12V, and
acts as a precision converter over
the -20°C to +125°C temperature
range. Its output voltage equals
(10mV x °C) + 500mV, and is thus
300mV at -20°C, 750mV at +25°C,
and +1500mV at +100°C. Figure 2
shows the basic application circuit of
the TCO2 IC.

The TCO3 IC is specifically
designed to generate an output volt-
age that is directly proportional to
temperature at a rate of 10mV per
*C, over the -20°C to +100°C tem-
perature range; its output voltage is
thus 200mV at -20°C, 250mV at
+25°C, and +1000mV at +100°C.
Figure 3 shows the IC's basic appli-
cation circuits. If the IC is to be used
only at temperatures within the
range 0°C to +100°C, the simple sin-
gle-ended circuit of Figure 3(a) can

Parameter TC02 TCO3
Supply voltage range 3.0Vio 12V 22Vio 12V Figure 1.
Supply cumrent (typ.) 40pA 40pA Basic
Output source cument (max.) 1mA 1mA operating
Thermal range -20°Cto +125°C | -20°Cto+100°C Pafﬂlmeter
O/P voltage st -20°C +300mV -200mV values
orP vohz at +25°C +750mV +250mV of the TCO02
d TCO03
O/P vohtage at +100°C +1500mV +1000mV . :;Ferawr X
(s} 0,
Non-inearity 0.8 E 0.8 E’ sensor ICs.
Average O/P slope 10mv/ °C 10mv/°C 3
+3Vio +12V
]
2
Tco2 ~eVou Figure 2. Basic TC02
1 = (10mV x "C) + 500mV application circuit.
Ariov
Cenligrade sensor
(-20°C 10 +125°C)

be used, but if it is to be used at
temperatures down to 20°C, the
dual-supply circuit of Figure 3(b)
must be used. In the latter case,
the negative supply rail

(V-) needs a value of at least -1.5V,
and bias resistor R1 needs a value
(in kilohms) of 20 x the V- value,
eg., 30k at a V- value of -1.5V, or
90k at 4.5V.

+2.2Vto +12V +2.2V to +12V
3 3
Tc03 (2 Vou 1003 |2gg = 10mVx °C
;-17177 = 10mV x °C 131117 %m (kQ) = 20 x V-
ov ov \-
Centigrade sensor Centigrade sensor
(0°C to +100°C) (-20°C to +100°C)
(a) (b)
Figure 3. Basic TC03 application circuits (see text).
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Bottom view
TCO02VZB or TCO3VZB
Outline
v+ (@) v+
Figure 4.
3 3 Additional
TCD2 2k2 il TC02 T002£03
of AN = of | Oul usage data
TCO3 |2 H 0.4pF| | Tco3 |2 (seg text).
:Jn => 50pF 1
)
|
ov n 77 ov
(b) ©
Part No. Package Temp. Range Top View
TCO7COA | 8-pinS0iC | 0°Cto +70°%C e 8w+
TCO7CUA | 8-pin MSOP | 0°C to +70°C Hser[] ne
TCO7EOA | 8-pin SOIC | -40°C to +85°C Teer [ Ll Jout
TCO7EUA | 8-pin MSOP | 40°C to +85°C GND 4 sOauT
TCO7VOA | 8-pin SOIC | 40°C to +125°C
TCO7VUA | 8-pin MSOP | 40°C to +125°C TCO7 pin notations
TCO7 type-number coding

Figure 5. TCO7 type-number coding and pin notations.

. v+
1
Temp.-to-V e OUT
converter i 1 Figure 6. Block
Veting diagram of the
e - p— internal circuitry
reference R QHF=0ouT
generator of the TCO7 IC.
! 4 4
Teer Hser GND

The TCO2 and TCO3 are widely
available in a TO-92 packaging style,
in which case their device numbers
carry a 'VZB' suffix, as indicated in
the package outline diagram of
Figure 4(a). When using the TCO2 or

TCO3, note that they have a very lim-
ited ability to drive capacitive loads.
If they are used to drive loads greater
than 50pF (between the output and
ground), wire a 2k2 or greater resis-
tor in series with the IC's output, as

+27V1o 5.5V +12v
DC
J cooling
NG Ve fan Figure 7. TC07 IC
7 used as an auto-
H, NC
T _— 4 matic cooling fan
6 controller.
out n-t
et e MOSFET
GND ouT =
ov
+2.7V10 5.5V +Hav
Ru §12\f
4 s > heater
NG v Figure 8. TCO7 IC
2 Hger |7 used as an
s TC07 automatic 12V
Tser 6 heater controller.
T Qi
41 enp oot P
”l; FET
ov ov

shown in Figure 4(b). If the IC is
used in an electrically noisy environ-
ment, wire a 0.1uF decoupling
capacitor between the IC's V+ and
GND pins, as shown in Figure 4(c).

The TCO7 (TelCom
Semiconductor)

The TCO7 IC is a resistor-pro-
grammable solid-state thermal
switch with complimentary logic-
type outputs; it is designed to be
powered from a 2.7V to 5.5V DC
supply and consumes a typical qui-
escent operating current of 130pA.
The device is intended mainly for
use as an automatic temperature

We've gotta get rid of this money.
If you've got systems or spare
parts to sell, we're buying,
WORKING OR NOT.

We'll swap ya cash
for drives and
RAM, too!
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H-P
IBM (
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Apnle
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controller in power supply units and
computers, etc., and its trip (activat-
ing) temperature and hysteresis
value (deactivating temperature)
can each be set ('programmed') via
a single external resistor.

The TCO7 is produced in two dif-
ferent eight-pin packaging styles
(SOIC and MSOP), each with an
option of three different temperature
operating ranges. The TCO7 is thus
available in a total of six sub-vari-
ants, each denoted by a three-letter
suffix to the basic TCO7 part num-
ber, as shown in the table in Figure
5, which also shows the pin nota-
tions that apply to the TCO7.

Figure 6 shows — in block dia-
gram form — the basic internal cir-
cuitry of the TCO7. The IC houses a
temperature-to-voltage converter of
the basic TC02/03 type, and its out-
put is fed to one input on each of a
pair of Schmitt voltage comparators,
which each have their other input
driven by the output of an externally
resistor-controlled dual voltage refer-
ence generator. The outputs of the
two Schmitts are fed to the inputs of
a SET-RESET flip-flop, which pro-
vides anti-phase logictype outputs
(Q and not-Q); when the outputs are
active; Q is high and not-Q is low.
These states are reversed when the
outputs are inactive. The basic IC
action is such that both outputs
become active when the IC tempera-
ture exceeds a preset Tger (temper-
ature) value, and remain active until
the IC temperature falls below a pre-
set Hger (hysteresis) value, at which
point, the outputs become inactive.

Figure 7 shows a basic way of
using the TCO7 as an automatic
cooling fan controller, which acti-
vates the fan if the IC temperature
exceeds a Tger' value determined by
Rt. Once activated, the fan remains
on until the IC temperature falls
below an 'Hggr' value determined by
resistor Ry. Alternatively, Figure 8



250k
Parameter TC622EAT TC622VAT
e //’ » Figure 9! v+ range 45VI018V | 45V 18V
B 033‘:‘&_“9' Supply curent 200pA typ. 200pA typ.
g vilnehvss*C Temp. range -40°C to +85°C | 40°C to +125°C
i // t t Temp. accuracy £1°C typ. #1°Ctyp. Figure 11. Basic
¥ 100k emperature. Trip polt 26 2 specifications
= hysteresis and package
details of the
55 35 15 45 +25 +45 +85 +85 +105 +125 TC622EAT/VAT
TEMPERATURE (°C) ';f“:' 5 Teey ICs.
Teszz [———>4 'aND
v O EATVAT |f—m>3 v+
[4 (wired =22 O_ﬂ
Lo pin 3) rm— T
Temp.-o-V| [
converter e OUT Figure 10. Block
s diagram of the internal
r:;g"m e« OUT circultry used in the +4.5V 1o 12V +12v +4.5Vto 12v +12v
"’“‘: TC622/624 ICs.
T R Dc R
= G.t i gﬂ"ﬂﬂ i ?.':’fm
D
il Teer W+ Tger V*
shows the circuit modified for use as | fix that denotes the IC's package G =\ Qi i — Qi
an automatic heater controller, | style and thermal operating range. OUT “M-gg%sr our %
which activates a 12V heater unit if | 'Low voltage' types can use 2.7V to GND GND
!.he I'C temperature falls bela\n: an | 4.5V DC supplies and carry a TC624 7oV ov 17770V ov
Hggr' value determined by resistor | type number followed by a three-let- @ o)
Ry. Once activated, the heater | ter suffix that denotes the IC's pack-
remains on until the IC temperature age style and thermal operating Figure 12. Basic ways of using a TC622 IC to automatically
exceeds a Tggy' value determined by | range. A total of 14 sub-variants of control (a) a cooling fan or (b) a 12V heater.

RT.

The trip temperature values of
the TCO7 are determined by the val-
ues of Ry and Ry, and these values
are determined (with a typical preci-
sion of £1%) by the formula:

R=0.6 (T +273.15) 2.13

where R is the required Ry or Ry
value in ochms, and T is the required
Tser or Hger trip temperature in “C.
Thus, for a Tger value of 50°C, Ry
needs a value of 132.8k, and for an
Hsgr value of 30°C, Ry needs a value
of 115.9k.

As an aid to calculating Ry and
Ry values, Figure 9 shows a basic
resistance versus temperature graph
for the TCO7. Note that the graph
has a mean slope of 0.85kW/°C over
the temperature range 0°C to 100°C.
Thus, in the above example (in
which Hger is 20°C lower than Tger),
Ry must be 17k smaller than Ry. It is
important to note that, in the TCO7,
the Hger temperature must be at
least 5°C lower than the Tger tem-
perature value.

The TC622 (TelCom
Semiconductor)

The TC622 IC is a dual-output
thermal switch in which the trip tem-
perature value can be set via a single
external resistor. The device can be
regarded as a simplified general-pur-
pose semi-precision version of the
TCO7 and has a fixed (built-in) ther-
mal hysteresis value of 2°C.

The basic TC622 IC is available
in various packaging styles and with
a variety of voltage and temperature
operating ranges. 'Standard voltage'
types can use 4.5V to 18V DC sup-
plies and carry the basic TC622 type
number followed by a three-letter suf-

the basic TC622/624 IC are avail-
able, and all use the same basic
internal circuitry, which is shown in
block diagram form in Figure 10.
The most popular devices in the
TC622 range are the TC622EAT and
the TC622VAT, which are each
housed in five-pin TO-220 packages
with an integral heatsink (which is
internally connected to the IC's pin 3
'V+' terminal). Figure 11 shows the
basic specifications and package
details of these two particular ICs,
The TC622 devices are used in

the same basic ways as the TC07

ICs, but without the use of an Ry
resistor. Figure 12(a) shows a basic
way of using a TC622 IC as an auto-
matic cooling fan controller, which
activates the fan if the IC tempera-
ture exceeds a 'Tger' value deter-
mined by Ry. Once activated, the fan
remains on until the IC temperature
falls 2°C below the "Tger' value.
Alternatively, Figure 12(b) shows the
circuit modified for use as an auto-
matic heater controller, which acti-
vates a 12V heater unit if the IC tem-
perature falls 2°C or more below a

Tser' value determined by Ry. Once
activated, the heater remains on
until the IC temperature exceeds the
Tser' value.

Finally, note when using the
TC622 IC that the Ry value is deter-
mined in exactly the same way as in
the case of the TCO7 IC, using the
formula:

Ry = 0.6 (T +273.15) 2.13

as described in the TCO7' section of
this article. NV
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by Gordon West

Ky

It's now on the air — the Federal
Communications Commission’s
(FCC) new Multi-Use Radio
Service offering five prime VHF
channels with absolutely no
licensing requirement.

enthusiastic about the prospect of selling

thousands of two-watt HTs into this new
market. The FCC is pleased that it no longer
must enforce licensing rules on those handheld

Portab!e two-way radio manufacturers are
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Kenwood displays what their MURS radio —
under development — may look like.
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RADIO SERVICE
SPARKS CHEERS
AND FEARS

business band radios seen selling at most retail
outlets with color-coded frequency “dots.”
Prospective radio users who needed more than
a five-block range from Family Radio Service
(FRS) sets are standing in line for the new VHF
MURS transceivers that might easily cover an
entire city or county with a well-elevated anten-
na system, or even a several-hundred-mile
region if rigged up into a repeater configuration
from a high mountain top or building.

The licensed amateur radio community is
taking a precautionary “let's wait and see”
stance on whether or not this new license-free
radio service might positively contribute to

license-required amateur radio recruitment, or
cause a negative impact on the amateur radio
nearby two-meter band where the more savvy
MURS no-license user might purchase two-
meter 144 MHz-148 MHz linear amplifiers and
use them up on the 152 MHz and 154 MHz
region with less than a spectrally clean signal,
well beyond signal purity and FCC rules ban-
ning linear amplifiers from the brand new MURS
frequencies.

Amateur operators are also concerned
about the new MURS channels that fall under
“Citizens Band,” and the recent legislation
signed by former President Clinton that now



NEW MURS RULES TOO LOOSE?

Ihere is a 30-day official petition reconsideration

| period that follows any Federal Communications

Commission (FCC) Report and Order. The FCC

ra[eased the MURS Report and Order on October 13,
2000, and within a month both Motorola and the
Personal Radio Steering Group announced their con-
cerns that the loose MURS rules could be detrimental
to an orderly development of the new multi-use radio
service.

Mgotorola has raised the issue of telephone inter-
connection by MURS operators. Talk about a long-
range cordless telephone — just imagine a two-watt
VHF “phone patch” that could let you simultaneously
talk and listen over distances of several miles, all from
your own home phone. This could probably work for
the first year with light MURS frequency loading, but |
wouldn't try it myself because someone would proba-
bly figure out how to access my MURS phone patch,
and start dialing their in-laws in Europe on my nickel.
No thank you — ['ll stick with my “el cheapo™ $49.95
900 MHz phone, thank you!

Motorola is also under possible pressure by pres-
ent licensed low-power radio users on these existing
channels. Motorola suggests that the FCC limit the
MURS service strictly for low-power industrial and busi-
ness radio use.

Motorola may also be concerned that MURS users
would integrate their VHF equipment into the UHF
Family Radio Service (FRS), and develop some elabo-
rate linking systems not envisioned in the new MURS
rules. With such a wide separation of frequencies from
150 MHz to 462 MHz, | could see plenty of crossband
applications all in one nice, neat, integrated set. But
the FCC, to my knowledge, hasn't officially certified
any new MURS radio as of this writing, so quite possi-
bly strict certification rules could prohibit a MURS
handheld or mobile radio having capability of the inclu-
sion of a UHF FRS board in it. Or linked to it. Or sand-
wiched beside it!

While it seems strange that Motorola would like to
see the MURS rulemaking halted, Motorola is probably
going to be the first with a new five-channel, two-watt,
MURS transceiver. Or maybe it will be a four-watt trans-
ceiver with a -3 dB short rubber duck antenna, giving
out two watts ERP, huh?

The Personal Radio Steering Group, run by Corwin
Moore WBBUPM, raises the question that |, too, have
been asking, on what the FCC indicates as two watts
effective radiated power output. | have been told by
Don Henry of Shakespeare Antenna Company that
ERP rules are somewhat common for some European
seacoast radio systems, and the intent of the FCC
rules is to place more attention on no-more-than-two
watts ERP at the antenna than power levels at the
equipment end of the coax. Shakespeare Antenna
Company will carefully analyze the MURS market; and
when things settle down, Shakespeare marine anten-
nas at 156 MHz could make some dandy MURS base
stauon white fiberglass antenna systems providing the

'S operator checks out coax losses and power out-

put Iirnits to insure no more than two watts ERP.

~ And then comes the marketing questions about
how different antenna manufacturers rate the gain of
their antennas. EIA specs gain over a dipole, dBD. But
sometimes we see antenna gains calculated to dBi,
gain over an isotropic radiator — two dBi really equat-
ing to zero dBD gain on a dipole. Wowsers, | can see
some real gain playing when MURS operators begin to
calculate what tEey can do to improve their remote
antenna coverage.

The Personal Radio Steering Group also questions
the rather lax rules that could allow ham-like base-sta-
tion-to-base-station communications, ham-like repeater
communications, and ham-like phone patch.

The Personal Radio Steering Group is well-respect-
ed in all it has tried to do to keep GMRS orderly and in
control. Their concern, as well as this author’s own
concern, is that the extra loose MURS rules published
in the FCC Report and Order could lead to city-wide
channel chaos, rendering the useful range of MURS
handhelds to just a few blocks before someone else's
well-elevated phone patch causes capture effect limit-
ing any meaningful increase in range over that of a lit-
tle, inexpensive, half-watt, FRS UHF unit.

But then again, these five channels have already
been taken over by unlicensed users, and maybe some
fast food operation already on some of the color dot

' frequencies will be able to cash in and allow MURS
users to radio dispatch the next burger to their home
by the local burger wagon monitoring the MURS burger
channel. Yes, indeed, the FCC truly needs to study all
of the reconsideration comments that ask why the
MURS rules have been written so loose.

allows state and local officials to have equal
enforcement rights like the FCC to clamp
down on any signal that could interfere with
your next door neighbor’s television, radio, or
cordless phone. Licensed hams with little two-
meter handheld transceivers don’t want to be
confused with non-licensed MURS users on an
adjacent band of frequencies.

MURS FREQUENCIES:

151.820 MHz 15 kHz sandwich channel
151.880 MHz 15 kHz sandwich channel
151.940 MHz 15 kHz sandwich channel
154.570 MHz  Blue dot low-power channel
154.600 MHz  Green dot low-power channel

NOTE: The three 151.xxx new MURS fre-
quencies were originally assigned to the
industrial/business radio service, with a one-
watt limitation. The remaining two 154.xxx
MURS frequencies were also assigned to the
industrial/business radio service, two watts
output limitation.

The first three 151.xxx channels are
brand new to FRS, and are spaced in between
long-time existing business band frequencies
15 kHz higher and 15 kHz lower. These first
three MURS 151.xxx channels would be con-
sidered “interstitial” to the existing business-
band radio users running extremely powerful
stations; 15 kHz separation will mean the first
three channels could regularly experience
“bleed over” from legitimate licensed busi-
ness-band radio users.

The last two 154.xxx channels are literally
packed with radio users right now — some
one-watt, low-power, licensed legal users, and
a huge number of unlicensed users who pur-
chased “blue dot” and “green dot” handhelds
through a mail order catalog or from their
local chain store, and never bothered to fill
out the appropriate FCC business-band
license paperwork. These same channels
might also have your local fast food chain
barking out orders to the kitchen, and
squawking to the drive-thru customers about
ketchup or mustard to go along with a large
order of fries.

So, we now know that the 151 MHz
channels — all three of them — will initially
be relatively quiet as opposed to the two
154 MHz channels that are already filled with

' MURS on VHF will outperform FRS

on UHF by miles!

low-power chatter.

SO HOW MUCH POWER?

The new FCC Rule 95.639(g) limits a certi-
fied MURS unit not to exceed two watts of effec-
tive radiated power (ERP). Each MURS unit
must be certified in accordance with FCC Rule
90.203, and no MURS unit will receive official
certification if it is somehow capable of any
higher power output.

But | question how they are going to accu-
rately measure effective radiated power — think
about a handheld, VHF, two-way radio that
might put out four watts on a Bird wattmeter,
coupled directly to the antenna jack, but the
extremely short “rubber duck” antenna result-
ing in 3 dB loss results in half-power output, or
two watts effective radiated power. Since effec-
tive radiated power is dependent on antenna
gain and coax loss, it seems to me that it is

First Class A CB, then 27MHz, and then GMRS,
then FRS, and now MURS!
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going to be tough to calculate ERP just by the
transceiver alone.

The rules also call for reduced deviation
from what we presently hear on the normal 30
kHz separated business band channels. Instead
of £5 kHz of deviation, the rules call for £2.5
kHz deviation. This will make the audio on
MURS equipment sounding dramatically softer
if you are scanning both regular business-band
channels and MURS channels.

ALL YOU CAN DO

Almost anything goes on the new MURS
channels. FCC Rule 95.1307 permits voice,
data, slow-scan television, radio control, and
zero rules about the content of your messaging.
This means you could use MURS equipment to
dispatch delivery trucks, gab to other same-
channel users about everything and anything,
operate your little MURS handheld as a long-
range baby monitor (except on 154.600 where
no continuous carrier is allowed), or use it as a
long-range super cordless telephone. Hooking
your MURS radio up to the telephone system is
not specifically prohibited.

MURS technical types could easily buy a
151 MHz and 154 MHz unit, interconnect a sim-
ple carrier or VOX circuit, hook both units up to
a pair of ground plane antennas separated by
at least 50 feet, and run on these two channels
as an automatic repeater station. Well-respected
radio activist Corwin Moore of the Personal
Radio Steering Group (www.provide.net/-prsg)
comments, “This could become a completely
unmanageable monster,” referring to the new
MURS frequencies.

The FCC comments in their report and
order, “... We agree with the commentors that
because of the manner in which manufactur-
ers have chosen lo market radios that oper-
ate on these frequencies and our elimination
of the frequency coordination requirements
on the low-power frequencies, it would be in
the public interest to eliminate the licensing
requirements-for them.” In other words, since
these frequencies are already overrun with ille-
gal users (green dot and blue dot), go ahead
and just give them the band!

MURS radios may be tied
into an outside antenna
system for extended
range (two-watt ERP
limit).

Don’t miss a single issue of Nuis & Volts ... subscribe today!! Check us out at www.nutsvolts.com
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Radio expert Chuck Gysi writes, “Extended
range would be offered as a two-watt repeater
and an antenna at the right elevation.” Rich
Moseson W2V, of CQ Magazine comments,
“MURS could have a tremendous impact on
amateur radio. Those who like what MURS
offers, but are frustrated with its limitations or
crowding, will become prime recruits for ham
radio.”

If you have a scanner, try tuning into the
five frequencies now assigned for MURS. Listen
to a completely new radio service that may
grow into a powerful and valuable short-range
VHF Citizens Band service with a purpose. Let’s
hope MURS may extend the range and endless
communication possibilities that FRS was not
able to offer. Just the idea of almost any type of
emission permitted on MURS gives these five
new frequencies some real possibilities. NV

out about amateur radjo two-meter
amplifiers that easily work at 152 and
154 MHz from their normal 146 MHz
tuned position, powerful signals will dom-
inate the different channels, and dedicat-
ed MURS users will then resort to direc-
tional beam antennas to help cancel the
clutter.

In five years, | anticipate the five
MURS channels talking not much further
than FRS due to channel loading in metropoli-
tan areas. But take your little MURS handhelds
out on the secluded lakes, or up in the moun-
tains, and you'll begin to enjoy the 5 to 10 mile
range that two-watt MURS equipment was
designed to deliver.

: An?] cf;lances are, out inftp‘za%en and away MURS radios could be tied into
rom a high concentration of users, i
things will be quite fine. GPS positioning.

- GPS Tlazer)>

Some radio experts view
MURS as the new VHF Citizens
Band and also see it as a much

more powerful way to communi-
cate than presently over the little | cbl t “l II"I'l“"III'cblIU'.
tiny half-watt FRS walkie-talkies.
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Keep in mind that a MURS radio
may feature an antenna jack that
could allow users to hook into a
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power is more than enough to
travel several hundred miles on a
line-of-sight basis. If you just hap-
pen to live on top of a big moun-
tain, or operate your MURS unit at
the top of a skyscraper, you could
easily make contact over 100
miles away.

But if you're going to play
“DX" (long range in “ham speak”)
communications, you better hop
on the band wagon right now
while the channels are relatively
clear. Just as soon as the five
MURS channels begin to load up

with users, none needing c_all signs Bnll: 80"-615-8318 F“: 8"“.819.8378
e uh o 5.k ik el WWW. TestEquipmentConnection.COM
e Specialist in Hewlett-Packard, Tekironix, and many more manufacturers.
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Amateur Robotics

ast month, y'all may recall

we were in a tizzy here at

the Robot Ranch. My wife

was in hurry-up-and-wait

labor, and | didn't know
the outcome in time for my February
column. Now it's a month+ later, and
the suspense is over: We have a new
baby boy in the house, Nadav Amiel
Nansel, born 13 January 2001. He
came into the world at 8 Ibs. 15 oz.
— 4 Kg for you Sl types.

"Nadav" means "generous' in
Hebrew (can you tell he's a rabbi's
kid?), and both he and Shoshana are
doing great.

| picked up Yonatan from our
babysitter the day Nadav was born,
and | told him all about his new baby
brother. Yonatan picked up Nadav's
name right away, kept saying "Dav,
Dav, Dav!" When | took Yonatan
down to the hospital the next mormn-
ing to meet 'Dav, however, it took all
of 20 seconds for him to lose his ini-
tial enthusiasm and become, shall
we say, cautiously pessimistic.

His mood became downright
hostile when we brought Nadav
home. He would burst into tears and
cry "No baby, no baby!" One after-
noon, | found him standing in a cor-
ner of his room with his blanket over
his head; he was sucking his fingers
— and bonking his head against the
wall.

| 'spose it's safe-to say Yonatan
(who just turned two) is skeptical of
Nadav, and he reckons Nadav's
charms overestimated, especially
compared to his own inalienable
cuteness. We're a month on, and the
tears and tantrums have maostly sub-
sided; the cautious pessimism,
though, may be with us for the long
haul.

As for Nadav, he eats and sleeps

PHOTO 1: Enco
compound slide table
for Z-axis.

by Robert Nansel

an awful lot, but he
tends to want to eat
when we want to
sleep and doesn't ‘

Longitudinal travel

-— 55—

sleep when we want r —

to eat. The result is

we know when it's
day and we know

when it's night, we )
know when it's time r

for us to eat and
time for Nadav to
eat, but without
looking at a calen-
dar, we can only
guess which day of
the week it is. | think
today is Monday. |

jal ToP

FRONT

also suspect that it's '[f
February because

my March column is | =
due.

Anyway ...

Progress on
Heavy Iron has
slowed some since
Nadav came home,

i
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because | have less
time to work on it, but also because
I'm just not getting enough sleep to
be trusted with power tools.

Despite all this, | have managed
to work on a few simple robotics pro-
jects (ones not involving power
tools). I've made CAD drawings of
the compound slide table I'm using
for Heavy Iron's Z-axis, and I've gath-
ered a few odds and ends to help
with my crucible furnace project. I've
been studying BEAM robotics tech-
niques, so I've been fooling with a
few Solar Engine circuits. Finally, I've
been doing great gobs of reading in
the topic of Artificial Life, so I've got
a book recommendation. Let's get
going.

Heavy Iron Update

Last month, | gave the basic
dimensions of Enco's larger X-Y table
(model #201-2536), as well as how it
fits into the design of Heavy Iron. It
has a roomy 18.5" x 6" T-slotted table
and a longitudinal travel of about
11". Enco claims 7.5" cross travel, but
that's from stop-to-stop with the sad-
.dle running halfway off the base's
dovetails at either end of travel.

The fully-supported cross travel is
a miserly 2.25", but with proper
adjustment of the gib screws, | reck-
on the table probably has a practical
cross slide range of about five inches
under medium machining loads. The
lighter loads a PCB drill and
router will make on the table
might let me get perhaps seven
inches cross travel out of the
table without too much difficul-
ty. Bolted to the massive steel
Csection of Heavy Iron's bed,
the table will serve as the
machine's X- and Y-axes of
motion.

That leaves the Z-axis. Back
in autumn when | first began
thinking about this project, |
figured | would get a cheap X-
Y cross slide vise to make the Z-
axis. | intended to dismantle
the unit and discard the vise
and one of the slides, but it
seemed worthwhile because
you can get these dudes for
less than $70.00 US from
Harbor Freight. | ordered a 6"
crossslide vise (model #32997)
from Harbor Freight Tools for
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the Z-axis.

| was disappointed. The slides
and leadscrews turned out to be
quite roughly machined compared to
the Enco table; the bearing brackets
were crude steel stampings and
would have to be entirely redone,
and to top everything, one of the
ACME leadscrews — the one | want-
ed to use — was bent.

Two X-Y tables?

| might have been happier with
Harbor Freight had | ordered one of
their smaller units. Some of them
have nearly the same travel as the six-
incher | got, and they cost quite a bit
less so | wouldn't have minded the
clean-up machining needed to bring
one up to snuff.

My preferred solution now is to
use Enco's model #201-2826
Compound Slide Milling and Drilling
Table for the Z-axis (Photo 1). It's a
bargain at $66.95 US on sale —
about what | paid for the vise.

Figure 1 shows the basic dimen-
sions. It's a solid 35 Ibs. of cast iron
and has a fully supported cross travel
of 4.33" and longitudinal travel of
6.5". It features a 12.28" x 6" T=slot-
ted table which will make it easy to
mount different spindle options or
even temporary spindles to enable
Heavy lron to machine some of its
own components.

Unlike the cross slide vise, |
won't be stripping one of the slides
and discarding the other. | confess
that | find the little table to be too
nice to consider cutting it up.



Robotics

Though | may drill some holes in it,
I'd like to retain the option of using
the table as an X-Y table again in the
future. For this reason, and because
it's simplest, Il just tighten the gib
screws on the redundant axis to lock
the lateral slide. As shown in Figure
2, the whole table will be bolted side-
ways onto the vertical column with
the longitudinal slide forming the
basis of the Z-axis motion.

If you are determined to go the
cheapest route possible, by all means
check out my December 2000 col-
umn for photos of the Harbor Freight
vise. I've sized Heavy Iron's Z-axis
mounting brackets to accommodate
either the &" vise or the Enco table.

Another option for those of you
wanting a slightly smaller (and
cheaper) machine, is to use two of
these #201-2826 tables: one for the
Z-axis as described above and anoth-
er one for the X and Y motion
instead of the #201-2536. As I've
already noted, the #201-2826 has
6.5" x 4.33" travel, enough to com-
fortably handle circuit boards up to
about 6" x 4" in one "bite."

With the smaller table, however,
the cross leadscrew travels with the
saddle, so this slightly complicates
mounting a stepper drive on that axis
(not a big deal, just something to be
aware of). For using one of these
tables as a Z-axis, | have to deal with
this issue anyway because the lead-
screw of the longitudinal slide moves
with the table. For that matter, the
longitudinal feed of the #201-2536
table works the same way.

(Harbor Freight Tools can be
reached at www.harborfreight.com
or* 1-800-423-2567; Enco can be
reached at www.use-enco.com or 1-
800-873-3626.)

Crucible Furnace

Photo 2 shows the components
I've gathered and fabricated to date
for a charcoalfired crucible furnace,
another of my metalworking pro-
jects. This project had been on hold
for more than a year, but during last
summer's GEAR, Gene Elliott showed
us all how easy it really is to melt alu-
minum using simple equipment (see
my September 2000 column for the
details).

If you have suggestions,
questions, or comments
about amateur robotics
topics, you can now reach
me at:

Robert Nansel
Box 228
Ambridge, PA 15003

Email:
bnansel@nauticom.net

Construction of the fur-
nace I'm building is described in
detail in The Charcoal Foundry,
Book 1 of the seven-book Build
Your Own Metalworking Shop
from Scratch series by Dave
Gingery. If you have any inter-
est in metalworking and you've
never heard of these books, |
urge you to take a look at the
Lindsay Publications catalog
(available online at www.
lindsaybks.com, or you can
write to them at Lindsay
Publications, P.O. Box 538,
Bradley, IL 60915-0538).

What you need is a five-gal-
lon steel bucket which you line
with a refractory — the cheap-
est being a mixture of plain fire-
clay and silica sand. I've had the
sand and clay for a couple
years, but in December, | finally
made time to cut up some
pieces of galvanized sheet
metal and disks of plywood to
serve as forms for the refracto-
ry lining. The plywood disks are
the end caps, and the wide
strip of sheet metal in the
photo will wrap around the disks to
make a temporary cylindrical form to
be placed in the bucket. Il tamp
down the fireclay mixture between
the walls of the form and the bucket
to make a lining about two inches
thick.

After the walls of the lining have
cured, I'll collapse the temporary
form and strip it out (that's why one
of the plywood disks has grab holes
cut into it). Then | tamp in a layer of

PHOTO : Parts for charcoal crucibl

fireclay on the bottom.

The narrow strips of sheet metal
in the photo will be used to edge a
refractory lid. This will be a simple
disk of cured fireclay, the same diam-
eter as the top of the bucket with a
vent hole in the middle and a couple
eye bolts to help with lifting the lid
when it's hot. The refractary disk will
be reinforced by steel wire woven
through holes drilled in the sheet
metal edge band.

e furnace.

| still need to collect a couple
more items to make the furnace.
First, | need a couple lengths of 1.25"
metal tube to make the tuyere form.
The tuyere (pronounced "tweer") is a
hole near the bottom of the furmace
where you connect an air blower to
make the fire burn hotter. The sec-
ond item is the air blower itself, The
nice thing about this charcoal fur-
nace design is that a simple hair
dryer provides plenty of airflow to
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BP167/174/180 § 34.60
CM140/141/186 § 41.60

YAESU

RADIO SHACK
HTX 202/404 §22.50
NEW NiMh HTX pack
8.4V 1860mAh § 39.50

KENWOOD
PB2/6/3334 $ 28.50
PB7/8/9/13/14/18 § 34.50
KNBS8/T/12/14/15 § 34.50
PB10/26/26/32 § 24.50

CORDLESS DRILLS

50% MORE CAPACITY.
Any brand 7.2V $ 21.60
Any brand 9.6V § 28.60

MIDLAND FNB3 4121418 $32.95 Any brand 12.0V § 36.60
70-810 B16 B19 B21 $39.96 FNB1921 26273883295 Any brand 14.4V § 39.60
B26 826 832836 860 $39.95 FNB 101117 2636 $23.95 Any brand 18.0V § 44.60

See our web pages about rebuilding battery packs used for Land Surveying.

BATTERY REBUILD SERVICE
FOR INFORMATION ABOUT YOUR REQUIREMENTS ... CONTACT US:

USE THE EASY INFO. REQUEST PAGE AT http://www.primeceil.com
PHONE OR FAX : (B14) 623-7000 E-MAIL TO: sales@primecell.com
SEND PACKS FOR FREE QUOTATION BY: UPS, FEDEX, OR US MAIL

CUNARD ASSOCIATES INC., 9343 US RT 220, Bedford, PA 15522

T
#x%ljmz

Record telephone conversations in your office or home. Starts automati-

cally when phone is answered, records both sides of phone conversa-

tion. Recorder stops when phone is hung up. $99.95 + $7 shipping. For

telehone listening device separately $19.95 + $2 ship.

For comprehensive 50 page catalog of Micro Video, VHF transmit-

ters,Surveillance, and Counter-surveillance and much more! Send $3.00
Call 321-725-1000

UsSi CORP

P.0. Box N2052 Melbourne,FL 32902
COD’S OK

Circle #85 on the Reader Service Card.

Circle #64 on the Reader Service Card,
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FIGURE 2

1 Machine bed, 1 ea, hot-rolled steel channel,
10" % 3" x 5" x 24'L (26 Ib/ft)

2 Column bracket, 2 ea, hot-rolled steel angle,
2"x 2" x 14" T x 10"L

3 Column bracket, 2 ea, hot-rolled steel angle,
o % 2y 14" x 6L

4 Z-axie bracket, 2 ea, hot-rolled steel angle,
2"x 2" x 114" T x 10.75'"L

5 Column, 1 ea, hot-rolled rect. steel tube,
B" x 4" x 1/14"T x 24"L

© Enco Heavy-Duty Mill & Drill Table,
Model 201-25636

7 Enco Compound Slide Milling & Drilling Table,
Model 201-2826

e e e p—

melt aluminum, a real plus in a
neighborhood like mine where folks
tend to look down on running a blast
furnace in the back yard. If you want
to melt brass, you need a higher air-
flow source (a vacuum cleaner will
do).

Once | get the furnace built,
there's still lots of pesky details like
obtaining molding sand, building
cope and drag flasks, and making
patterns, so at my current rate of
progress, it will be sometime late
spring before my first melt. Stay
tuned.

Solar Engines

As | mentioned last month, I'm
assessing the potential of BEAM
robotic techniques for the Tall Grass
project, my proposed all-weather
backyard robots. Since the Tall Grass
series of robots aims eventually to
reach 10,000-hour endurance levels,
two considerations dominate the
design: 1) Solar power is the only
feasible power source for these free-
roving robots; 2) The robots' systems
must be extremely reliable. As a
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corollary, even as reliability must be
maximized, cost must be minimized
(I've got two college educations to
save for now). This means | can't
avail myself of the NASA method for
increasing a system's reliability, (to
wit, throwing money at the prob-
lem), so | must use the KISS method
instead and make my robots reliable
by drastically reducing their complex-
ity.

The BEAM school of robotic
design, after its fashion, has these
bases covered. Though | take issue
with a few of the more extravagant
claims made by some BEAM adher-
ents (in particular, regarding what it
means for a system to "converge” on
a solution), there's an awful lot of
good work being done out there on
solar-powered robots.

Relaxation is Key

This month, | tried out two of |

the dozens of so-called "Solar Engine"
circuits available. A Solar Engine
("SE") is a circuit that allows a rela-
tively low-current photovoltaic solar
panel to drive a load that nominally

consumes a much greater current
than the panel can supply. Obviously,
this means collecting low-current
solar energy over time, then releas-
ing that energy occasionally in the
form of high-current bursts sufficient
to drive the high-current load (typi-
cally a motor). When and under
what conditions the stored energy is
released are the main parameters
that vary between different SE
designs.

The simplest way to do this for
low-power systems involves a relax-
ation oscillator where the solar panel
charges a high-value capacitor until a
predetermined voltage trigger point,
then dumps all the stored charge at
once through the load. Figures 3
and 4 show the circuits | built based
on schematics available on the
web (www.beam-online.com/Robots
/Circuits/circuits.html). | used the
same solar panel, capacitor, and
motor for both circuits so | could get
some idea of relative performance of
these two very simple circuits.

Though | specify a Panasonic
solar panel module, most any mod-
ule that produces three or more volts

will work, including the tiny solar
panels used in solar-powered calcula-
tors. That's one of the charms of this
approach to robotics: many of the
components — both mechanical and
electronic — that you need to build
robots can be readily salvaged from
discarded calculators, Walkmans,
pagers, and the like. This means you
can try BEAM-style robotics, and if
you don't like it, then you haven't
necessarily spent a lot of money.

FLED SE, See?

The first circuit (Figure 3) is the
classic FLED SE. This circuit is older
and a little less efficient than newer
variants, but it has the advantage
that the parts are cheap and avail-
able worldwide. The voltage trigger
in this circuit is the "FLED," a simple
flashing LED, the type with its own
LED flasher chip built right into the
LED case.

When you first build the circuit
(note the absence of a power
switch), the capacitor C has zero
volts across it, and thus no energy
stored. Solar panel PV begins charg-
ing the capacitor at a rate deter-
mined by its short circuit current.
PNP transistor Q1 is biased off
because its base is pulled toward V+
through the series network formed
by resistor R1 and the rotor windings
of motor M; NPN transistor Q2 is
also biased off because its base is
starved for current since Q1 isn't con-
ducting.

But for the FLED, once the
capacitor is charged to the maximum
voltage of PV, the dircuit would stay
in this state forever, consuming a
minute amount of leakage current
through Q1 and Q2. The circuit does-
n't stay stuck, though, because the
FLED operates as a low-current volt-
age trigger. The FLED conducts very
little current until the voltage across
it rises above about 2.5V, the mini-
mum operating voltage of the FLED.
The FLED turns on, briefly bringing
Q1's base low and thus turning Q1
on. Q1 now supplies current to Q2's
base; Q2 saturates, allowing dis-
charge current from capacitor C (plus
the much smaller current of the solar
battery) to flow through the motor
windings. The low Vce saturation
voltage at the collector of Q2 forces
Q1 to stay on even after the FLED
turns off, thus forcing Q2 to stay on,
as well. In essence, Q1 and Q2 form
an SCR latch which, once triggered,
continues conducting until most of
the charge in C is gone. When the
voltage drops below about 0.7V, the
transistors turn off and the cycle
starts over.

Gotchas

The FLED SE has a couple char-
acteristics to keep in mind. First, the
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circuit is at its best in bright light. The
ceiling fluorescent lights in my office,
for instance, take about 15 minutes
to fire the motor (if it ever fires at
all). On my windowsill in indirect sun-
light, however, the circuit pulses the
motor about seven or eight times a
minute and, in direct sunlight, it puls-
es every few seconds.

Second, like any LED, a FLED is
not just a light emitter, it's also a light
detector. Certain light levels are
reputed to make a FLED circuit mis-
behave, and for this reason, FLED SE
builders often cover their FLEDs with
an opaque material such as heat
shrink tubing or paint to prevent
erratic operation.

In my own experiments, | wasn't
able to confirm any change in circuit
operation when the FLED was cov-
ered or not. This may be more of an
issue with solar batteries that pro-
duce lower current or voltage than
the model | used. | want to investi-
gate this further because it seems to
me the effect — if it can be tamed —
might be useful for building light sen-
sitivity into systems incorporating
FLED SEs. Indeed, Ben Hitchcock's
"FRED" variant of the FLED SE puts
the effect to good use (http:/
/wollongong.apana.org.au/~ben/
fred/schematic.html).

1381 SE

BEAM builders thrive on putting
components designed for other pur-
poses to new uses in their designs.
One such component is the MN1381
voltage detector chip. This three-pin
chip was originally designed to mon-
itor the power supply voltage for

PHOTO 3: Yonatan and
Nadav and me.
(Fm the one with the glasses.)

microcontroller circuits. Micro-con-
trollers must have a steady voltage
supply at a specified minimum volt-
age for proper operation, and this is
impossible to guarantee when power
is first turned on. The solution is to
monitor the relatively slowly rising
supply voltage and hold the MPU
chip's reset line low until the supply
voltage reaches a safe level. Since
MPU systems often operate from
batteries, the reset control circuit
must have very low power consump-
tion. :

The Panasonic MN1380 series of
voltage detector chips is available in
several voltage trigger levels, ranging
from 2.2 to 4.9 volts. The MN1381J,
for instance, pulls its CMOS output
(pin 3) low until the input (pin 2)
reaches about 2.9 volts, whereupon
pin 2 goes high. The chip has 300
mV hysteresis built in to prevent false
triggering near the threshold, so the
voltage at the input must drop back
down below 2.6V for the 1381 to
again pull pin 2 low. This makes the
MN1381J a perfect voltage trigger
for a solar engine that produces at
least 3V.

All you have to do to convert the
FLED SE is remove the FLED from the
circuit in Figure 3 and replace it with
an MN1381J as shown in Figure 4.
When the capacitor reaches 2.9
volts, the output pin of the 1381
goes high, thus turning on NPN tran-
sistor Q2 which, in turn, forces PNP
transistor Q1 to turn on, etc. Unlike
the FLED SE, in this circuit, it's the
NPN transistor that gets turned on
first, but the result is the same.

The circuit is a little more effi-
cient than the FLED SE. My prototype
produces about 9 or 10
motor pulses a minute in
indirect light, and a motor
pulse every other second
in direct sunlight.

I'm not sure how |
might use these sorts of
circuits in a Tall Grass
robot. Tall Grass robots
will store most of their
energy reserve in batteries
rather than capacitors, but
they'll use large capacitors
to reduce the peak current
pulses the batteries must
supply. This will increase
battery life (because fewer
high-current charge/dis-
charge cycles would be
needed), and reduces the
size of the battery needed.
Whether they would also
use the relaxation oscilla-
tor technique to dole out
power bursts is another
question. More in future
AL columns.

Artificial Life

Given my current inter-

FIGURE 3
FLED SE

est in free-range robots, it seemed
natural to read up on Artificial Life.
There is no better introduction to this
topic than Steven Levy's book
Artificial Life: A Report From The
Frontier Where Computers Meet
Biology (1st Vintage Books ed. 1993,
ISBN 0-679-74389-8).

| had resisted reading Levy's
book when it came out in the early
90s for reasons that seemed good at
the time. | admit it, | held the preju-
dice that Artificial Life (Adife) was
just about simulations and pretty pic-
tures, that it had little to offer folks
who build real robots to operate in
the real world. Boy, was | wrong.

It's true, part of Alife is about
virtual worlds and flashy graphics,
but the intellectual wellsprings of A-
life are as deep and profound as any-
thing Artificial Intelligence has to
offer. Alife concepts provide com-
mon roots for areas as diverse as cel-

lular automata, genetic algorithms,
neural networks, and subsumption
archicture robotics. In fact, Adlife
seems more likely to me today to pro-
duce the insights we need to build
robots that are at home in the real
world than classical Al approaches.

Adife includes in its core the
notion that complex behavior is
often an emergent property of sys-
tems operating with a few relatively
simple rules — that the observed
complex behavior of life and, increas-
ingly, of machines needn't be pre-
programmed.

This is good news for me as a
robot builder, because software has
always been my Achilles heel. Read
Artificial Life. This is not just another
science popularization, but a well-
crafted history and explication of the
ideas of A-Life. It's a fascinating read,
and my only regret is | didn't read the
book eight years sooner. NV
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Cyber-Street Survival

emember from the
first article what you
read about log files?
How, when you con-
nect to any web site,
you leave information about
yourself that is stored in these
files? These sites are able to
get this information
because it is
being sent by
your computer.
They know
where you are
coming from
because of
your IP

Part 3:
"Without
A Trace"

address. They may also know
what sites you visited previ-
ously.You have also read a lit-
tle about Cookies and banner
ads and what they can do.

By using a Proxy you can
avoid these problems. Reveal
less information about your
browsing habits. The pro-

gram reviewed here is
called A4Proxy, available at
www.inetprivacy.com.

Proxy servers

sing a Proxy is sort of
like call forwarding; you
make a call from your
4 phone,itis relayed
- through a second phone
e to its destination. At
the other end, if
someone was
using Caller 1D,
they would see
the number of

and have no way
of knowing the
number of the first

the second phone

by M L Shannon

Welcome back to Cyber-Street. In this, the third article
in the series, we will have a close look at Email, about
making it more private, and some more on spam. But
first, let's get right into things you can do.

phone; the one you actually used to
make the call. When you surf the
World Wide Web through a Proxy,
you hide your IP address just as call
forwarding hides your telephone
number. A Proxy, then, is a computer
that you connect to using your web
browser that ‘forwards' you to the
sites you visit using their IP and not
yours.And, they are legal to use. At
least for now ...

To use a Proxy, obviously you
have to have one.There are hun-
dreds, located all over the world;
many of them are in Sweden and The
Netherlands. Some are at large cor-
porations, some at small businesses
and universities. A comprehen-
sive list is at
http://poisk.hypermart.net/
proxy.htm.You can go there
and select one to use. For
now, choose one that is
listed by its IP (numeric)
address. For example,
204.120.251.236:80.1n a
future article, we will go
over some Internet tools
one of which converts IP
addresses to their 'Plain English’ site
name.

If you haven't already, please go
to Gibson Research at www.grc.com
and download a free program called
IP Agent. Install it the same as you
would any other program, and you
will see an icon which is a red circle
with the letters 'IP' on-your desktop.
While still connected to the
Internet, double-click it and it will
display the IP address you are
presently using. Presently. Remember
that with a modem dial-up account
you probably have a dynamic IP
which changes each time you con-
nect. Make a note of it.

Next, configure your browser. If
you are using Netscape, click on Edit,
then Preferences, Advanced, and
Proxy. A dialog box will cpen where
you can type in the IP you will be
using. Note the '80' goes in the right-
hand column without the colon. If
you are using the Opera browser,
click File, Preferences, Connections,
and a dialog box pops open where
you can enter the |P much the same
as with Netscape.

better way is to have a program
that does most of the work for
you.That's because Proxy Servers
come and go, some are very slow
compared to others, some are
anonymous, meaning that they do
not forward your own IP address
to the log file at the site you are
visiting, and others are not anony-
mous. There are dozens of these
programs that you can find at
www.winfiles.com but most of them,
all but a few, are intended for use
with networks.
They make it
possible for
all of the
computers
in a small
office or
network to
share the
same
Internet con-
nection. They are not
designed for use on a single
computer.
The A4Proxy program works on
a single computer. And it includes a
list, updated periodically, of several
hundred Proxies you can connect to;
relay through. It has many useful fea-
tures such as checking all the Proxies
on the list to see which ones are up
and running, and how fast they are.
You can set it to use the same Proxy
until you change it, or to automati-
cally switch to another one every
time you connect to a different web
site. Now, that's anonymity.

Setting up A4

ownload the program from

www.inetprivacy.com to a sub-
directory of your choice. Once com-
plete, close any'Windows programs
that are running and, if using a
modem dial-up ISP disconnect from
the Internet. From Desktop, do File
and Run. Installation takes onlya
minute, after which you will see the
screen shown in Figure 1.

In the center is the list of proxy
servers included with the program.
The trial version has about 25, the
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FIGURE 1|

registered version several hundred.
Now, log back on. If you are
using the Zone Alarm or any other
Firewall, turn it off for now. A4 will
not work if a firewall is in use. Click
one of the listings near the top of
the screen to highlight it. Then click
the Check Proxy button. (With the
registered version, you can check
them all at once and this may take a
while, so you can stop it with the
Stop & Save button.) You will see

207.11555.201  G08K

the icons on the left changing as A4
checks the servers to see if they are
up and running.

The icons that are green are
working and anonymous, those with
the red X are not. Click on a green
one, then right click and select Set
As Default. Also click Add To
Favorites and the yellow smiley face
appears. Finally, click Options and
make sure Direct Connect is not
checked.

B S

Catch The Bus

USB Relay Module

Controi 8 to 18 “form C", 1 Amp relays

USB Opto Module

8 to 32 oplo-isoiated Inputs and Outputs

USB Digital Module

Industry standard 50 pin interface

USB Temperature Module

Measures temperature over multiple remote sensors

J-Works, Inc
12328 Gladstone St., Unit 4
Sylmar, CA 91342
(818) 361-0787 Voice
(818) 270-2413 Fax

Visit our Web site for free
information on all our products

http://www.j-works.com
E-mail sales @j-works.com
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Ad is ready, but there
is one more step:
Configuring your
browser

his is done the same

as in the above exam-
ple except that you enter
127.0.0.1 as the proxy. On
the right, enter the port
number as shown on the
screen. Use 80 for the WWW, and
the same for SHTML but for now, it
is not necessary to use the others.
The Help files have step-by-step
instructions for Netscape and.
Internet Explorer should you
need them. If you are using
Opera, the procedure is the
same as with Netscape; use
127.0.0.1.

A4Proxy has other settings that
you can experiment with, and they
are explained very well in the Help
file. It is not necessary to do so, but
if you like, haye at it. Meanwhile, you
are now able to roam the Veb to
your heart's content without leaving
a trail behind you.

Testing your connection

ether you are plugging in a
single Proxy IP to your brows-
er, or using A4, you may want to run
a test to make sure you really are

being 'forwarded.' Now, at GRC, go
back and redo what you did in Part
I. Click on Test My Shields and an IP
address will be displayed; the IP that
Gibson sees you coming from. If all is
working, this IP will be the one you
entered into your browser, or are
using with A4 that you right-clicked
to set as default, and not the one
you made a note of. (You did write it
down, didn't you?) However, it may
not be the same as the one you first
used through A4, if you have set it so
that it automatically changes from
one proxy to another every time
you switch to a different site.

Disabling A4Proxy

There may be times when you
don't want to be anonymous, in

which case you can disable A4 by
clicking Options and Direct
Connection. Or, go back and recon-
figure your browser to Direct
Internet Connection.

This is an excellent program. |
have been using it for more than a
year and have not found any bugs; it
does what it was written to do. A
new version was recently released;
2.51 with some neat new features,
but | haven't tried it yet.

Electronic mail

ascinating that you
can type a letter
and with the click of
a few keys, send it to
someone thou-
sands of
miles away,
and it is
delivered
in a few
seconds.
When you
hit the
<SEND> button
of your Email program,
your message starts on
a journey. It goes from
your computer to
your ISP and on to
its destination in a
series of hops. Sort of like Snail mail.
| will explain.

You write a long letter to your
Granny, place it in an envelope, and
drop it in the mailbox on the cornet.
A carrier picks it up,and along with
all the other letters, it goes to some
kind of sorting facility. In large cities,
there is often a central location
where all mail goes, and from there,
depending on the first two digits of
the zip code, the letter is sent off to
a different storage and sorting place.
From there, it goes to smaller facili-
ties, and is sorted again until it
reaches the actual post office that



delivers to the final destination. All
based upon the zip code.

Packets

verything that gets sent over the

Internet, whether it is Email or a
program or graphic being down-
loaded, everything goes in small
pieces called packets. It is like you
sent your Granny's letter one page
at a time; each page in a different
envelope.

Every packet contains a header
which has (among other things) the
destination address so that it can get
where it is supposed to go.The des-
tination address is read by one or
more routers along the way. These
routers analyze the header, consult a
series of tables, and decide if the final
destination is where that router is,
or if it is to be forwarded to another
router that is closer.

Eventually, the packets get to a
router that, after it consults its tables,
says to itself, "Hey, this IP belongs to
me. This packet goes here. | don't
need to forward it to another
router." A slight oversimplification, but
that's basically how it works.

Hippety hippety hop

Each one of these 'forwards' is
called a 'hop.' In its path, the
packet might have more than a
dozen hops. Now the shortest dis-
tance between two points may be a

straight line, but this does not apply
to Internet routing.You are in
Nevada, and your Granny is in lowa.
But the message might first go to
Virginia. Sort of like United Airlines. If
you want to fly from Cleveland, OH
to San Francisco, you have to go by
way of Atlanta, GA. Go figure ...

In Part 5, we will review a pro-
gram, Net Demon, a suite of Internet
tools one of which is Traceroute. This
tool will list most all of these hops
and explain what and where they
are. No reason to wait, though. Get
Net Demon at www.netdemon.net.
Another Traceroute program,Visual
Route, has an online demonstration
at http://visualroute.zitel.com/. Just
type in an |P address and watch.
Pretty nifty, eh?

Is it really private, my
Email?

Hop refers to the actual forward-
ing of the packets from one
physical location to another. Each of
these locations are called 'nodes.’ At
any of these points — nodes — there
are service technicians who could
read what you have sent. Now this
would be most unusual, for two rea-
sons. First of all, they may be process-
ing tens or hundreds of thousands of
messages and simply don't have the
time.And even if they did, what do
you have to say that would be of
interest to a rotal stranger? So, for
the most part, yes, your Email is pri-
vate. However, there are exceptions.

Interception

lt is possible that people can hack
their way into your server, or any
of the computers at the nodes along
the path, and intercept Email mes-
sages. But this is big-time stuff and
easier said than done. It requires
sophisticated tools, a working knowl-
edge of the UNIX operating system

Cyber

and, of course, there is the matter of
getting access to the server. Finally,
the farther away, in hops not miles,
the server is from the person trying
to break in, the more difficult it will
be because of the increase in traffic
through the server.We will touch on
this, without getting into great detail,
in Part 5: Hackers and Hacking.

Carnivore

ig Brother is still watching. It is
hardly a secret that government
agents want to know everything they
can about us citizens. And it is not
unusual for
them to bend
the rules to
get the infor-
mation they
want because
they know they
can get away with
it.

Recently,
the FBI set up a
system called
Carnivare which is a
packet sniffer (much like
the one you will read about in Part
4, but on a much larger scale) that
can scan Email looking for certain
names and key words. If these key
words are found, the message is
flagged and may be investigated. They
are probably copied to a special file
and automatically forwarded to some
federal spy facility.

The Feds assure us that they use
this only if they have a warrant. But
whether that warrant is specific to a
particular person, which was once
required by law, or is a 'blanket' so
they can read anything, any mail that
contains these key words, | don't

know. And they aren't telling.

Olkay, your Granny in lowa (with
whom you are now on good terms)
sends you Email, telling about a 'great
flick she caught." Granny is cool! So,
you send her the following: "... Oh,
Gramma, | saw that movie you rec-
ommended, but it was a bomb. Now
| have some time to kill until the
President will be appearing on TV
..." Carnivore intercepts it and 10
minutes later the Secret Service
kicks your door down and takes you
away and no one ever hears from
you again.And you thought only the
CIA could make people disappear :).

Seriously,
though, such words

would no doubt be
flagged and while the SS will realize
this is a completely innocent mes-
sage, still the idea of being 'flagged’
doesn't sit well with some folks.
Right now, the FBI is under heavy fire
from privacy organizations and many
of us Netizens. For the latest on
Carnivore, see www.epic.org the
Electronic Privacy Information
Center.

“I"here are umpteen thousand ISPs
in this country and it isn't likely

PROGRAMMABLE SOLENOID

+ Low cost motion Rotary (PPS-1)

control

Wide operating

voltage (12 - 28)

+ Onboard
programming
and parameter
storage

+ Self-contained
electronics

@

Linear (PPS-2) + Simple connection

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

HACKERS ‘BIBLE’!

SATELLITETV -

The SECRETS are REVEALED!

e The principles of security
e Descrambler building blocks

e Smart cards, information wars & stupid mistakes
» Cracking codes (includes DirecTv source code)
¢ Installing and hooking up descramblers

¢ Video manipulative systems...and much more...

Serambling Svstems

$145.00 + 5591

The Picard Programmable Solenoid (PPS) delivers the mption 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 solenocid. The electronics of the PPS allows the user to program and store the
desired motion profile using the simple user interface. The innovative PPS gives programmability to
the motion of a solenoid without the expense of a costly motion control system.

PICARD INDUSTRIES
Specializing in Miniature Smart Motors and Sensors

4960 Quaker Hill Road Email: jcamdep4®@iinc.com
Albion, New York 14411 Phane/Fax 716:569-0358 www.picard-industries.com
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that the government can install
Carnivore on all of them.They might
concentrate on the larger servers.
AOL, Earthlink, etc., so using a small
independent server might avoid
Carnivore. Maybe. On the other
hand, the Feds might set up
Carnivore up at the major hubs,
switching centers, such as Mae East
and Mae West.

Given the way the Internet is
exploding, | suspect it will be difficult
for the Feds to scan all of us, but
again, most of us don't much like the
idea. So, there are a few things you
can do.

Sending Email
anonymously

here are anonymous remailers

and there are free email
accounts, but one is not necessarily
the other. Rather than have me
explain it, this is a little exercise you
can do yourself.

Do a search using Dog Pile,
www.dogpile.com, for 'free email’
sites. There are more of them than
you can shake a joystick ar, so select
a few and sign up.

Once you have the account
open, send mail to yourself at your
real address. It should get there in a
few seconds. Open it and look at the
header.

An Email Header contains a lot
of information that is usually ‘hidden’
since you don't need it to send and
receive mail. With Eudora, click on
the little button that says blah ... blah
... blah. Other Email programs will
have instructions in the Help files.

Scan through the header. What
you are searching for is anything that
can be used to trace email back to
you. Do you see your own ISP
name! Your real IP address? Your
name! The name you gave your
computer when you installed
Windows!

If so, scrap it and find another.
Now, do the same thing using
A4Proxy, and your IP will not be
found in the header.

To help eliminate spam, | have
set up a temporary Email account
which | use to contact sites that may
result in spam. Such as when listing
the new site | have built for a client;
to get them in the search engines.
One of them, Lycos, has been send-
ing several copies of a boring
newsletter to me for years and
nothing | have been able to do will
get them to stop.

So, after a while you can dump
the account and open another new
one, keeping your real permanent
Email free for important things like
checking Round Table for specials on
pizza.



Anonymous remailers

T hey come and they go, some
are shut down by law
enforcement, others because
they generate no income while
requiring time and
equipment to
maintain. A good
place to
start for
current
informa-
tion is

heep:/iwww.cs.berkeley.edu/~raph/re
mailer-list html located at the
University of California at Berkeley.

You will need to send Email to
them to get set up, and they will
provide a certain amount of assis-

tance but not hand-holding.
You will be expected to
do your part in get-
ting set up.

What remail-
ers do is analyze
the header, strip

away the
address
where the
message
originated,
and then pass it on,
relay it, to yet anoth-
er anonymous
remailer where
the same thing is
done. This may happen
several times, so when it
reaches its destination, there
is no trace of where it originated.
The Electronic Frontier
Foundation (www.eff.org) has a good
article on anonymous servers and
there is much useful information
on Usenet in the Newsgroup
alt.privacy.anon-server. Another good
web site is htep://generalprotection
fault.net/orange/.

Encryption

crambling your Email may not

disguise its origin or destination
but it can make it difficult and even
impossible to read. There are many
programs, quite a few of which are
free, that will do the job nicely, and
which will be covered in detail in
Part 5. But for absolute security,
use Pretty Good Privacy (PGP),a
Public-Private Key system which
has become the Internet standard.
Use it correctly and no one, not
even the NSA will be able to
defeat it. No one.

For now, you can get
PGP (which is free) at
htep://web.mit.edu/
networld/pgp.html. Getting it
installed and configured is a little
tricky, but help is available at
www.freedomfighter.net.

As to other programs, you
take your chances. They might be
very secure, they might not be.

Incidentally, if you are interest-
ed in the details of how the Public-
Private RSA algorithm works, it is
explained in a surveillance FAQ at
www.fusionsites.com under the

Lysias Press button. NV
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PICmicros & BASIC

PicBasic Compiler - §99.95
PicBasic Pro Compiler - $249.95

Now it's even easier 1o program
the fast and powerful Microchip
PICmicros. The PicBasic and
PicBasic Pro Compilers convert
your English-like BASIC
programs 10 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, Bx, 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

WLLATs L ds Programs PIC12C5xx, 67x,
* 1% 140 xxx, 16505, 55x, 6xx,
7xx, 8x, 87x and 9xx.
Optional ZIF adapters for
D DIP, SOIC, MQFP, PLCC.
Runs off two 9-volt batts or optional AC adapter
Includes programming software and assembler.

PICProto
Prototyping Boards
Get it wired quicker! High-quality
blank prototyping boards for
PICmicros. Holds PICmicro,
5V reg, caps, oscillator, DB9-25,
large proto area, $8.95 - $19.95

ma@ngmwnﬂg Labs @m:

Box 7532 Colorado Springs CO 80933 ﬂ!
S ma}szo-saz: (T19) 5201867 fax

Visit our Book Store on-linel!

www.nutsvolts.com

http://fwww.melabs.com .]

The Standard for checking
Capacitors in-circuit

Good enough to be the |
choice of Panasonic,
Pioneer, NBC, ABC, Ford,
IVC, NASA and thousands
of independent service
technicians. o

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

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

CapAnalyzer 8§8A
Available at your distributor, or call 561-487-6103
Electronic Design Specialists

Locate shorted or leaky
components or conditions
to the exact spot in-circuit
Still cutting up the pcb,
and unsoldering every
part trying to guess at
where the short is?
$179

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

LeakSeeker 82B

www.eds-inc.com
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Axelson, JL — Making Printed Gircuit Boards $22.95 $20.65
Brown, RM & Lawrence — How to Read Electronic
Circuit Diagrams 19.95 $17.95
Carr, ] — Practical Antenna Handbook 40,05 $44.95
Carr, ] — Secrets of RF Circuit Design 39.95 $35.95 I
Davidson, HL — Build Your Own Test Equipment 22.95 $20.65 f
Davidson, HL — Radio Receiver Projects You Can Build $21.05 $19.75 "
Davidson, HL — Troubleshooting and Repairing Consumer If
Electronics Without a Schematic $24.95 §22.45 |
Edwards, 5 — Programming and Customizing the
BASIC Stamp Computers 34.95 31.45
Gibilisco, 5 — Amateur Radio Encyclopedia 29.95 $26.95
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ANALOG OUTPUT
MODULE

he WTDAC-M is a member
of the new stackable RS-
232 data modules available
from Weeder Technologies.
Four analog output chan-
nels span -10 to +10 VDC
using a 12-bit DAC. Set dis-
tinct DC voltage levels on an
output using simple ASCII
character strings containing
the desired voltage listed in

standard engineering units,
10 CONVErsion necessary.
Automalic generation of trape-
zoidal and S-curve ramp functions
simplify complex multi-point cyclic
operations. Individual power-up volt-
ages for each channel can be pro-
grammed by the user. Calibration is
performed in software eliminating the
need for user adjustable trim-pots.
Gain and offset coefficients stored in
non-volatile memory.
All modules in this series can be
Elugged end-to-end on a3 common
$-232 cable attached to the serial
port of a host PC. An on-board 32-
position DIP switch sets the address
of each module, which is used for
identifying data transmitted from it, as
well as directing data transmitted by

the host.

The data bus supports full anti-
collision discipline between connect-
ed modules and will allow up to 32
modules to share the same communi-
cations line. Power is supplied by an
external 15 to 25 VDC source (not
included) to the first module in the
chain and is carried down the RS-232 &
cable to successive modules. '

The WTDAC-M sells for $79.00.
A data sheet is available in PDF format
on the web site.

WEEDER TECHNOLOGIES
P.0. BOX 2426, DEPT. NV
FT. WALTON BEACH, FL 32549
850-863-5723
WEB: www.weedtech.com

WAVEMAKR™

DL® Technology, Inc., announces their WAVE-
MAKR™ software written to create EEPROM
programming files for the Model 109 pseudo-
random noise and arbitrary waveform generator.
The current version (1.20) produces 12 dif-
ferent waveforms including sinewave with ran-
dom noise, two tone, tensine, frequency sweep,

and triangle.

The program generates an ASCII-Hex file for
programming the EEPROM over an RS-232 link.

SMARTMOTOR™ WITH MULTI-AXIS
CONTOURING CAPABILITIES

;' nimatics has now added multi-axis contouring
—‘écapabilny to its line of SmartMotors™.

| SmartMotor is a single component that combines
the technologjes of servo motor, controller, amplifi-
er, encoder, and PLC. This totally integrated servo
motion control system delivers higher reliability,
smaller foot print, and radically simplified field ser-
vice. With this new contouring capability, an RS-485
network of SmartMotors can perform motion pro-
| files as complex as multi-axis splines or as simple as
circular and lin-
ear
tion.

t

G-Code
interfaces can
turn a laptop
computer and
Lo te e
SmartMotors
into a complete
three-axis CNC
control system
on the back of
the
without a
NEMA cabinet.

It also asks if you want to gener-
ate a text file which can be
imported into a spreadsheet,

ASC2AHEX program).

erly.

Applications
that benefit from this
technology range
from CNC milling
and turning to laser
cutting and water jet
cutting to glue laying
or engravin%, It is
appropriate for any
application where
circular interpolation
and G-Code com-
galibilily are needed,
ut also where the
machine  builder
wants a simpler, less

The

interpola-

CAD and

host

machine,

graphing program, or edited with any ASCii file
editor (and then converted to ASClI-Hex with our

A Visual Basic version is being written.

expensive solution that is easier to support.

All that is needed is a PC with an RS-232 port.
Animatics supplies an RS-232 to RS-485 converter,
resident to the mating connector to link the chain of
SmartMotors. Because bulky PC expansion cards
are not used, a simple laptop will complete a system.

For more information, contact:

ANIMATICS CORP.

3050 TASMAN DR., DEPT. NV
SANTA CLARA, CA 95054
408-748-8721 FAX: 408-748-8725
EMAIL: response@animatics.com
WEB: www.animatics.com

$M2315 SERVO
CONTROL

nimatics Corp.,
releases their latest
product, the SM2315.
Like other SmartMotors,
the SM2315 is a con-
troller, amplifier, and
encoder built into a true
brushless DC servo
motor, But what sets it
apart from the others is
the cost, $499.00 each.
At the heart of the
SM2315 is the

Animatics motion con-
trol chip, a single micro-controller
that handles all processing functions
of the SmartMotor, including the PID
loop, the trajectory generator, the
user program execution, 1/0 control,
and all communications over as
many as three high-speed serial
charinels simullaneousév.

A machine-wound stator and
molded, high-energy magnet add to
the savings as does a completely die-
cast aluminum housing assembly.

The SM2315 was designed for
high-volume applications and is

Showcase your
New Products here!

ad~y

LA R R ]

already being manufactured in the
thousands.

The SM2315 does nearly every-
thin%its predecessors do. The motor
can be programmed to stand-alone
or operate as part of an RS-232 or
RS-485 network.

For more information, contact:

ANIMATICS CORP.

3050 TASMAN DR., DEPT. NV
SANTA CLARA, CA 95054
408-748-8721 FAX: 408-748-8725
EMAIL: response@animatics.com
WEB: www.animatics.com

Nwuis & Veolts
Magazine

The MS-DOS version is included at no

charge with each Model 109. The latest version
may also be freely downloaded from our web site.

For more information, contact:

The current version is an MS-DOS program
which will also run in a DOS window in Windows
95 and 98. Just add a device=ansi.sys line to your
config.sys file to get the screens to appear prop-

TDL TECHNOLOGY, INC.
5260 COCHISE TRL,, DEPT. NV
LAS CRUCES, NM 88012-9736

505-382-3173 FAX: 505-382-8810

WEB: http://www.zianet.com/tdl
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This Full-Sized Rugged Handheld 3 1/2 Digit Multimeter R
is *FREE with any order placed on our web site
that equals or exceeds $30.00 in merchandise value

( Or, if you prefer, purchase just the meter for our regular low price of $29.00 + s&h )

Brand New!
Not a Mini Sized

Basic Features: Cheapie!

*Maximum Display: 1999 counts (3 1/2 digits) with automatic polarity indication
*Measuring Method: Dual-Slope integration A-D converter system

*Qverrange Indication: “1” appears alone in the display
* All ranges fully protected

* High Surge Voltage Protection (1.5KV-3KV)
* Diode Testing with 1mA fixed current

Don’t Forget to 7
Enter the PROMO CODE

* Audible Continuity Test On Your Order!

*Transistor Hfe Test

* DC Voltage Ranges: 200mV, 20V, 200V, 1000V

* AC Voltage Ranges: 200mV, 2V, 200V, 700V

* DC Current Ranges: 20uA, 2mA, 20mA, 200mA, 2A, 20A W

* AC Current Ranges: 20uA, 200uA, 2mA, 20mA, 200mA, 10A o

* Resistance Ranges: 200 ohm, 20K ohm, 200K ohm, 2M ohm, 20M ohm T |

* Ships with Rubber Holster, Test Leads & Instruction Booklet ’

Item # 1s: CSI TECHMETER =
AMER!

RUBBER HOLSTER IS INCLUDED ! "

Detailed Specifications on the CSI TECHMETER can be
found on our web site under “Test Equipment”

The Promo Code for this offer is “DMM FREE”. Simply type this code into the promo
code field located on the on-line order form. Any order that does not include this promo
code will not be eligible for the free DMM offer. See terms & conditions below

Over 8 Thousand Items On Line! Great deals on all kinds of Test Equipment, Com-
puter Systems & Computer Parts, PC Based Data Acquisition & Control Products,
CompactPCI Computers, Industrial Computers, Motion Control, Electronic Kits, Edu-
cational Fiber Optics, Educational Laser Products & Chemicals for Electronics. Also,
Printed Circuit Board Supplies, Power Supplies, Small CCD & CMOS Observation
Cameras, DC to AC Inverters, Breadboard Supplies, Soldering & De-Soldering Equip-
ment, Tools, Panel Meters, Cable Ties, Heat Shrink Tubing, Semiconductors (transis-
tors, IC’s, diodes etc.) Fans & all sorts of General Electronic Supplies

*Free DMM offer is subject to certain terms & conditions. One free DMM per customer. If qualifying order is returned for a refund, then free meter must also
be returned or purchased at the regular price of $29.00. Offer does not apply to orders placed previously or orders placed at any time that do not reference the
special promotion code contained in this add. To Qualify for this promotion, your order MUST be placed on the internet. You MUST place the promo code
“DMM FREE" in the PROMO CODE Field found on our on-line order form.The value of your order must equal or exceed $30.00 to qualify. If the promo code
is entered & the order does not meet the $30.00 qualifying total, then we will ship the order without the free DMM.The value of the CSI TECHMETER does
not apply toward this qualifying order value. For extended technical specifications & warranty statement on this product, please visit: www.web-tronics.com &
view our DMM selection under TEST EQUIPMENT. Item number for this item is: CSI TECHMETER

CIRCUIT SPECIALISTS, INC. 220 s. Country Club Dr., Mesa, AZ 85210 800-528-1417/480-464-2485/FAX: 480-464-5824




ELIMINATES DEFECTS
ON SCSI AND IDE DRIVES

PARALLEL PORT PRINTS
TEST RESULTS

INSTANTLY CLONES ANY
SCSI OR IDE DRIVE
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P
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CLONE, TEST OR REPAIR
ANY HARD DRIVE

“THE MOST COMPLETE HARD DRIVE WORKSTATION WE'VE SEEN!" BOB ROSENBLOOM, DIGITAL VIDEO, INC.

DRIVE SERVICE STATION

Copy entire hard drives with ease.
Drive (ILIPHL':’H(II‘H are L‘ss(‘nli(l| lm)ls
for dealers and system builders. Don't
S])cnd hours in.xi.’l]ling and {.lll'lnilﬂil!.';’,
drives. Do it instantly with the Pro.
Set up any SCSI or IDE drive with
your ul‘iginaﬂ software. Connect blank
drives to the Pro and presss start.

You'll copy entire drives faster and

more ilCL‘L]I'illL‘I\' lI'I.'l]'I ih' '}l]SSil)I(‘ 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"
i]]l(.'l-{ilt'i.’ d(ldl]lt‘rl:i. 'l‘]'l(‘ I)I'U ill.\'()
supports SCA and Wide SCSI drives.
Choose the Pro, and you'll also have
an entire i';lctm‘l\' drive test and i‘vp.‘til'

system for under $1000. The Pro gives

BUY MANUFACTURER DIRECT: $995

408 330-5525

you the ability to copy, reformat,
I'E|l£iil‘. translate, and test any hard
drive. Use the Pro to put any hard
Lll‘i\'{.' l}]l‘l)[lgh ilq [)Cl('(‘s. \ I".l”
tactory final test and performance
analysis is performed. Complete test
“lI\ll t'ei)-‘li[' |‘L‘I)()|‘|5 are sent to ;ll‘l‘\'
standard }u'inl\:l',

The Pro will also reassign and
eliminate drive defects. Here's how
it works: First, a precise media
analysis system scans the disk for
errors. I)CIL‘(‘[E- are ”1[1})'](‘[{ out,
and effectively "erased.” The error
correc Iing system 1‘1(‘” “trains’ ||1(‘
(!ri\'i.’ to l}l.’l.l‘n(.lnl.’”ll_\' i.!.\'()i(l (}L‘I‘U(‘Ii\'(‘

daredas. l)('lld |\ .\'[[\I'L‘tl ﬂ'[\l‘\' on [I'l\‘ ,\‘Ei{l_‘

areas of the disk. Capacity is reduced
by an insignificant amount, and the
drive works flawlessly once again. Get
the technology used by major repair
shops and data recovery centers. The
Pro repairs all disk defects caused by
normal wear. Drives with mechanical

damage may not be repairable.

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

Call today for high volume multi-drive copiers and CD Duplicators

S(:‘(i .’im[ in[L'n(]L'n' for |lat‘]{up purposes ()lll‘\', (_‘Upl\'l'ig]ﬂ |;l\\ s must be Ul}.\L‘I'\'L’(I.
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BASIC Stamp 1 OEM module $45 (#27295)

The original BS1 OEM module is available in a
handy through-hole format. This module has a
3-pin header for your parallel port. The module
plugs into a breadboard where it connects to +5

V, ground, and 8 I/0 pins. The OEM Stamp =

1 holds about 80 lines of code and executes
2,000 instructions per second.
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T

BASIC Stamp 2 OEM module $59 (#27290)

T Eh
%S:‘_Efi_ &

The very popular BS2 0EM module has a DB-9 serial
connector built right onto the board. All parts are
socketed for easy replacement. Qur PBASIC inter-
preter runs in a PIC16C57 and executes 4,000
g instructions per second. Holds about 500
| lines of code. Useful commands for serial,

| DTMEF, and sound.

or call Parallax sales
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BASIC Stamp 2e OEM module $59 (#27293)
The OEM BSZe module is the solution for custom-
ers who need additional RAM and EEPROM space
from a OEM Stamp 2 without the higher speed (and
associated power consumption) of an 0EM BS25X
module. Executes 4,000 instructions per second

and holds about 4,000 lines of PBASIC code. Qur
interpreter runs from a SX28AC/DP.

toll-free (in the US)
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BASIC Stamp 2sx 0EM module $59 (#27294)

The OEM BS2sx is 2.5 times faster than the BSZe
(left). Ideal solution for BS2 users who have
needed additional program execution speed. Exe-
cutes about 10,000 instructions per second and
holds about 4,000 lines of PBASIC code.
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