


PROFESSIONAL DISK DUPLICATION 
CLONE, TEST OR REPAIR ANY 
HARD DRIVE $995! 

• SUPPORTS IDE, SCSI, SCA & NOTEBOOK DRIVES 
• COPIES AND SERVICES HARD DRIVES 
• PRINTS TEST REPORTS ON YOUR PRINTER 
• DATA RECOVERY MODE B ILT-I 

Copy entire hard drives with this pro service station. Set up any SCSI or !DE 
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 reliabili ty using the huih
in test feature. Print analysis reports on any standard parallel primer. Get 1h e 

technology used by drive repair services. Call today! 

2568 MP3 PLAYER $395! 
after mail·in rebate 

• PIAYS OVER 10,000 SONGS FROM HARD DJSK' 
• PIAYS STANDARD AUDIO AND MP3 CDs AND CD-R 
• DOWNLOADS MP3 FROM CD-R TO HARD DRIVE 
• POWER AMPLIFIER DRIVES SPEAKERS DIRECTLY 

MP3 is here' Ger 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 cusrom MP3 CDs with just 

the songs you like. Load them to the internal harcl drive for realistic. 3-D theater 
sound. Patented digital signal processing gives vou crystal clear sound. :-Jo PC 
connection is required. Connect any stereo system, or directly power external 
speakers. Get digital sound and room-filling bass. 
The hard drive organizes your music in folders . ID-3 tags display the title. 
album, and artist on a large LCD. Use the jukebox feature for an entire evening 
of great music. Play songs randomly or in sequence from the internal hard drive . 
Unlike CD changers. the AN certified 25 GB hard drive won't wear out, even 
under continuous use. Call now and try vour MP3 player tomorrow! 

CORPORATE SYSTEMS CENTER 
3310 WOODWARD AVE.• SANTA ClARA, CA 95054 

WWW.DU PEil COM 

408 330·5524 

COPY ANY CD NOW 
NO PC REQUIRED from $995! 

-· -· 
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• MUITI-FORMAT DUPLICATION - FAST AND EASY! 
• DUAL 8X DRIVES MAKE TWO COPIES AT ONCE 
• INTERNAL 25GB HARD DRIVE STORES IMAGES 
• PRO AUDIO MODEL HAS SP/DIFF AND ANALOG 1/0 

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

Use our dual drive units to copy two CDs simultaneously, or choose the Pro 
Audio modelto make crys tal clear music CDs from any analog or digital source. 
Dupe-It copiers are total Iv self-contained. No additional software or hardware 15 

required. Call today fo r more information' 

MULTI DRIVE IDE DUPLICATORS 
from $495! 

• COPIES EVERYTHING, PARTITIONS, O/S. THE WORKS! 
• BOTH STANDARD AND ULTRA, FOUR AN D SEVEN DRIVE MODELS ARE 

AVAJIABLE NOW' 
• THE UJ.JIMATE HIGH SPEED PROD CTION TOOL FOR SYSTEM BUILDERS 

AND CORPORATE MJS 

Copy entire hard drives with ease. Multi-drive duplicators are an essential tool 
for dealers and system builders. Why spend hours installing and formatting 
drives when you can dupe them instantly' Work like the pros. Get vour 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 lGB per minute are supported. 

Sec up anv IDE drive with all your original software. Attach blank target drives. 
and press .. start" . It's that easy' You can duplicate four drives in less time than it 
takes to copv one on a fast PC 1 Your duplicate drives will be identical. bit-for-bi t 
perfect copies. with all the fi les. partitions. and information on the original drive . 
Building systems is tough enough. Whv spend hours installing software' Save 
time. Save money. Call today and let us Fed-X your duplicator for a risk-free 
evaluation' 

Over 80% of the Fortune 500 depend on CSC products. Shouldn 't vou' Call today. Most orders shi p within 2~ hours ' Call now for more information and a free price 
-=-=--==- comparison guide. <Juantity discoums are available for dealers and system builders. Copyrighr laws must he observed when duplicating CDs and hard drives . © 2000 CSC. 
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... brings you a potpourri of high-tech goodies for the tech no-tinkerer! 
For thirty years we have been your source for Silicon Valley exotica ! 

Computer Cases! 
+ High quality mid-tower ATX cabinet 

+ Three 5.25" & two 3.5" bays 

+ Standard A TX power supply bay 

+ Special -- buy with HSC#18665 200W power supply 
for $29. 95 for the pair' 

+ 90-day HSC warranty 

HSC# 18663 $19.95 

+ High-quality AT-style desktop computer case 

+ Made for Micronics -- not a cheap knockoff ' 

+ Two 3.5" & Three 5.25" bays, ra ils included 

+ Takes standard mini-tower supply 

+ Special' .. buy with HSC#18351 - 150W AT power 
supply for $19. 95 for the pair II 

+ Brand new, 90-day warranty 

HSC# 18633 $14.95 
+ 200 Watt ATX Power supply (if purchased separately) 

HSC# 18665 $17.50 
+ 150 Watt AT Power supply (if purchased separately 

HSC# 18351 $14.95 

Browser Mouse! 
• Wheel-type browsing mouse 

• 3-button PS/2 interface 

• Ful ly programmable ' • Vv'heel also functions as a button 

• New, 90-day warranty 

HSC#80555 4.95 

Tiny Color Camera! 
+ Camera-On-A-Board . measures 187" x 1 3" x1 " th1ck 

+ Glass micro-lens element. not pinhole 

+ Std NTSC composite video output 

+ 350 lines horiz. res .. 7 lux sens. 

+ 4 - 5 voe, only 150 mA' 3-AAA 
batteries would power it for over srx hours ' 

+ New, inOEMpkg (nobox) , 90-daywarranty 

HSC#18209 $59.95 

486DX4 Motherboard! 
+ For 486SXJDXJDX2 and DX4 CPUs 

+ On-board IOE controller &conn 

+ Manual, driver d iskette incl. 

HSC#18529 

SCSI Drive Cases 
Just in ... two new styles of SCSI drive case. Perfect for 
those RAID systems. server backup, or o ther mass 
storage systems/ Both feature: Power and drive status 
LEDs. front panel off/on switch, SCSI ID switch, fan
cooled switching power supply. Attracti ve beige color, 
curved front panels. Rear panel is punched for SCSl-1 
(ICN-50) daisy-chain connectors, internal SCSI cable not 

included. Brand new in box. 90-day warranty 

+ Two-bay case 

+ RCA Jacks/ Sound Cable incl. 

+ Measures 6 .3" x 7 O" x 11 25" 

+ 80-watt power supply 

HSC# 18267 $39.95 

+ Four-bay case (similar sty ling 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! 

+ 3.5" compact SCSI cabinet 

+ Ideal for 1" high SCSI drives 

+ Built-in fan-cooled power supply 

+ Two 50-pin Centronics daisy-

cha1n connectors & SCSI switch 
on rear panel 

+ New. with IEC power cord. 90 day warranty 

HSC# 80545 $9.95 
+ CD-ROM drive tower case , made 
for Compaq Computer Systems 

+ Can handle 7 5125" SCSI-I/II CD

ROM drives 

+ Includes 200W power supply. 
slides for drives 
+ Removable front and side panels 

+ Solid. heavy gauge construction 

+ Seven-pos1t1on daisy-chain ribbon cable included 

+ New, 90-day warranty 

HSC# 80544 $89.00 

Disk Drive Deals! 
+ Seagate Full-Height 5.25" SCSI Disk Drives 

+ Model ST 43400N 'Elite 3' -- 3 GB Capacity 

+ Model ST 410800N 'Ehle 9' - 10 GB Capacity 

+ 5400 rpm , Seek time 11 ms 

+ Used, tested good 

+ Standard 50-pin connector 

+ 30-day HSC warranty 

HSC# 18635 

HSC# 18636 

3 GB 

10 GB 

$14.95 
$29.95 

+ Seagate ST32171N "Barracuda Ultra-SCSI" 

+ 3 5" 2 16 GB hard disk drive 

+ 7200 RPM , 9 4 mS access time ~ 
Packaged for Motorola product 

Brand new with slide brackets 

OEM (Motorola) box 90-day warranty 

Seagate ST1 5150N 4 3 GB "Barracuda" 

7 .200 RPM, 8 019 0 ms avg. seek time 

21 Hds. 11 Disks . 3,711 Cyl. 

Standard 50-pin SCSI 

Half-height size (1 5" ta ll) 

+ Refurbs , 90-day warranty 

$39.95 

HSC# 18412 $59.95 

Electronic ~!.!:!.!.'i..~ ... iiiiiiiiiiiiiiiiiliiiiiiii• Supply [e8] D 
Toll Free (Orders Only) 1-800-4 HAL TED ( 1-800-442-5833) 

httpY!www.haftedcom 
(408) 732-1573 

@~ 
Internet World Wide Web: 
3500 Ryder St , Santa Clara , CA 95051 
4837 Amber Ln , Sacramento, CA 95841 
5681 Redwood Dr , Rohnert Park, CA 94928 

(916) 338-2545 
(707) 585-7344 

-or- • ' FAXyourordersto: ~ ... 

(408) 732-6428 t:::::=J 

USB Video Camera! 
+ 'NetView' PC cameraw/h1gh-speed USB interface 

+ Up to 30 fps forreal -t1me video 

+ 350.000pixel , 113 inchcolorCMOS 

+ Auto white balance & color correction 

+ Retail boxed, with CD 

+ New. 90-daywarranty 

SC#80554 37.50 

Quality Enclosure! 
+ Desktop "AT" style case. made for Micronics 

+ High quality assembly for standard AT motherboards 

+ Uses standard mint-tower power supply (not incl ) 

+ Includes one set of drive ra ils 

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

+ Two 3 5 .. . three 5 25" drive bays, all with front access 

+ Brand new 1n box, 90-day warranty 

HSC#18633 $14.95 

56K PCMCIA MODEM. 
+ 3Com/US Robitics Model MDM-XJ 1560J 

+ 56K, V.90 PCMCIA type 

+ Built-in XJACK for direct phone line conn 

+ New, 1n jewel case w/cable 

+ 90-day warranty 

+ Driversavailableat 
http•ilwww.mhz.com/support/ 
drivers.cfm?model=XJ 1560 

HSC# 80559 39.95 

Rack-mount Chassis! 
+ Rugged construction for heavy duty server use 

+ Supports al l standard ATX motherboards 

+ Industry standard 4U height 

+ 250W standard/350W surge high output supply 

+ Filtered cooling system. locking front panel 

+ Can mount up to ten drives 

+ F old1ng front handles. mounting ears & accessories 

+ Brand new, boxed with 90-day warranty 

+ Available in black or cream textured finish 

HSC# 80540 Black 

HSC# 80541 Cream 

$195.00 
$195.00 

Do-It-Yourself Server Chassis! 
+ Standard 19" rack enclosure for 20-slot backplane 

+ 6.75"H x 24.25"0 , 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 IEC socket kit included 

+ Brand new, high-quality construction 

+ Includes 150W AT power supply ' 

+ Inquire about higher wattage or ATX power supplies 

HSC#18396 Now - Lower Price! $59.00 

Watch HSC's Website! 
+ Changes are coming to our webs1te .. . stay tuned ! 

+ Simply point your browserto http://www.haltedcom 

+ We plan secure shopping, with shopping basket ' 

+ Or, you can email your orders to hscmail@haltedcom 

Headset for Gamers! 
+ Unique stereo headset has bu1lt-1n mouse contro l! 

+ Keep your hands on the trigger buttons l 

+ "UR Gear" 3-d1mens1onal "1oyst ick" control 

+ Integrated stereo headphones. built-in microphone 

+ Even includes voice-recognition software! 

+ DOS. Win 3 1, Win 95 compatible . DirectX compliant 

+ Easy to install & use, full step-by-step manual 

+ 3-0 posit ion sense & movement detection 

+ 4-button hand contro l as wel l as voice command ! 

+ Infrared pickup installs on monitor, parallel interface 

+ HSC 90-day warranty 

i " 

HSC#18476 $49.95 

Soft-Touch Keyboard! 
+ 'Windows 98' keyboard 

+ Large 'Enter', 'Spacebar and 'Backspace' keys 

+ Four extra color-coded keys for: 
- Soft Power On - 'Sleep· mode - Wake Up - Function -

+ New, 90-day warranty 

HSC #80551 $12.50 

Handy Metal Case! 
+ Steel box with hinged lid, hundreds of uses ! 

+ Two sturdy spring-loaded handles . over-center latch 

+ F cam pads inside for cushioned protection 

+ Measures 1 O" x 13" x 13" high .and it's stackable! 

+ Blue textured finish 

SC #18667 

Cat5Cable 
+ 350+ Enhanced CAT5e 100MHzHoriz cable 

+ Four pair, #24AWG sol id 

+ UL/CSA TIA/EIA 561A 

+ Esceeds proposed 1 GHz standards 

+ Available in White, Blue and Grey 

HSC#5E8XX1001 $59.95/1000' 

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 to the old days! 

+ Samsung SEM-MA2 124-Key Internet Keyboard 

+ USS connector. ergo wrist-rest included 

+ 20 specialized keys let you navigate the web, start 

programs, contro l your CD, much much more !! 

+ New. 90-day warranty 

HSC#18630 
+ Samsung Zoom 109-Key Ergo Keyboard 

+ PS/2 (Mini-D IN) connector 

$14.95 

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

+ New, 90-day warranty 

SC#18631 14.95 

Weekly Web Specials! 
+ A new section has been added to our web page i 

+ Simply go to www halted.com and click the top button ' 

+ Items from our ads, as wel l as non-advert ised items 

+ Also , you can download our catalog as Adobe PDF fi les 

Terms· Some quantities l1m1ted, all items subject to prior sale Minimum order $10 OOplus shipping Ordersunder$20 OOsub1ect 
to $2 00 handling fee, 1n addition to shipping All orders shipped FOB Santa Clara, CA (this means you pay freight' ) by UPS Suri ace 
(no P O Boxes) unless otherwise specrfied, in which case prevailing carnerrate~$5 00 handling fee applies Prepaid orders that 
don't 1ndude shipping charges will be shipped freight COD There 1s a $5 00 UPS charge added to sh1pp1ng charges for COD shipments 
If you have questions about your order, please call Customer Service at (408) 732-1854 M-F 9AM to 5PM PST 
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13.5V@20A 
TRANSFORMER 
Input: 115 VAC 60Hz 
Output : 13.5VAC @20A 
6" Wire leads on Pri. 
.250 Faston on Sec. 
Magnetic & Faraday shields. 

L: 4-1/4" W: 3-1/2" H: 3-1/2" WT: 9 

12788-TR ..... .. 20A Transformer ....... $19.95 

12V THERMOELECTRIC 

127 Couple Peltier Modules Optimized 

?OW (- 170 BTU) heat pumping possible. BA max, 
16V max, Draws 6A@ 12VDC 
L: 1-11 / 16" W: 1-9/16" T: .127" WT: .06 
12326-PM •.......• 70W Module ......... $17.95 

50W (- 125 BTU) heat pumping possible. 5.5A max, 
16V max, Draws 4.8A@ 12VDC 
L: 1-11 /16" W: 1-9/16" T: .18" WT: .06 
9080-PM ........... SOW Module ......... $14.95 

38W (- 90 BTU) heat pumping possible. 3.9A max, 
16V max, Draws 3A@ 12VDC 
L: 1-3/ 16" W: 1-3/16" T: .13" WT: .03 

LCD 
PANEL 
METER 

3-1 /2 digit Meter with 200mV input, .5" char. Ht. , 
Adj. decimal point , auto polarity indicator,> 1 DOM 
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 .................. $7.95 

(25+ @$6.40 100+ @$5.95) 

Two set types availab le: 
Computer sharing Set connects 2 printers to a com
puter. Includes: Heavy duty, metal cased A/B swrtch 
with DB-25 F connectors; One 6ft. DB-25M to DB-
25M cable & two6ft. DB-25M to Centronics Cables. 
Printer sharing Set connects 2 computers to a 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 .... Two Computer Set .. .. $5.95 

VIBRATING A 

PAGER 
MOTORS . B 

~ c 

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 ........ PC Pager Motor ........ $1.95 

USB CABLE 

5ft. Universal Serial Bus printer cable . Cable has 
a Type A male on one end and a Type B male on 
the other. Dark Gray jacket, molded strain reliefs. 
L: 5ft WT: .15 
12713-CB ........... USBCable .............. $0.99 

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 
accordion file for papers. 
For computers up to 15" X 10.6" X 2.8" WT: 3.1 

12786-CP ...................................... TARGUS LAPTOP CARRY CASE ....................................... $34.95 

60W/100/150W 

INDUSTRIAL POWER SUPPLIES 
Input: 110-240 VAC 50/60Hz 
Specifications/Features: Enclosed switch ing sup
plies . . 5% line, 1 % load reg. 1 % P/ P noise/Ripple. 
Overload &overvol tage protected. Screw terminals. 
UL Listed. 200W 

12411-PS ............ 5VDC/12A ............. $29.95 12422-PS ......... 12VDC/12.5A .......... $44.95 
12412-PS ............ 12VDC/5A ............. $32.95 12424-PS .......... 24VDC/6.5A ........... $44.95 
12414-PS ........•.• 4VDC/2.5A ............ $32.95 12425-PS .......... 48VDC/3.3A ...... •.... $44.95 
12417-PS .......•.. 12VDC/8.5A .•......... $39.95 12611-PS ...•...•... 12VDC/17A ............ $59.95 
12418-PS .......... 24VDC/4.5A ..••...•. .• $39.95 12613-PS .•... ..... 24VDC/8.5A .......•... $59.95 

UNIVERSAL LCD DRIVER BOARD 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 
11 0-1 9200 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 
"format" the data as in any LCD driver. WT: .1 

12015-0P .................. UNIVERSAL LCD DRIVER BOARD WITH FREE 1X16 LCD ................... $19.95 

Discuss 

:.:J ~Go j Links 

Marlin P. Jones & Assoc. Inc. 
P.O. Box 12685 Lake Park, Fl. 33403 
ORDER TOLL FREE 1-800-652-6733 

SONY 
COLOR 

CAMERA 

SonyCCB-GL5 1/3" Color 
board camera. 2 board as
sembly with sensor/ lens board that connector 
mounts at right ang le to main board . Lens: 6.5mm. 
Resolution: H-320 V-350 lines. Min sensitivity: 
51ux. Scanning: 525 lines; 2:1 interlace @30 frames/ 
sec. 1V P/P NTSC composite video out. 9VDC @ 
175ma power. 
Sensor: L: 2" W: 13/16" 
Main: L: 3-3/8" W: 2-3/16" 

D: 1-1 /4 
D: 5/16 
WT: .1 

127 42-ST ....... .. . Sony Camera ..... ...... $49.95 

FOLDING 
MAGNIFIER 
Folding magnifier with a quality 
4" Dia. glass lens. 7" tall when 
open & 1-5/8" folded . 6-1/2" X 
5-1 /4" open bottom has inch/ 
cm scales. Ideal for collectors, 
jewlers, electronic repairs. 

L: 6-1 /2" W: 5-1/4" T: 7" WT: 1 

0079-LN ........ Folding Magnifier .. ....... $6.95 

MINI SOLDER SUCKER 
... 

Compact Solder Sucker with aluminum body and 
nylon tip. 
L: 7-3/4" WT: .2 
12816-TL ..... Mini Solder Sucker ........ $1.95 

12VDC MINI FAN 
MFG:T&T 
P/N: MW-510H12C 
INPUT: 12VDC @ .145A 
CFM: 9 

Im .,-
Small box fan with thermoplastic blades & frame. 
Ball bearings, 1 O"wire leads. 27 dB noise. UU 
CSA/VOE/CE listed. 
Sq: 2" Thk: 3/8" WT: .05 
12773-FN ........... 2" Mini Fanr ............ $1.65 

12VDC 4-11/16" FAN 

MFG: NMB 
P/N: 471 5KL-04W-B49 
INPUT: 12VDC@ .9A 
CFM: 118 
Small box fan with thermoplas
t ic blades & frame. Ball bear
ings, 12"wire leads. 46 dB noise. UUCSA/VDE/ 
CE listed. 
Sq: 4-11 / 16" Thk: 1-1/2" WT: .55 
12779-FN .... ... 12V 4-11/16" Fan ........ $9.95 

CLAM SHELL 
FILTER 
MFG: TDK 
P/N: ZCAT2035 0930 
Ferrite clam Shell noise fi lter. Plastic case with 
split core material. Clamps around cable up to 
.275" in Dia. to block noise. 
L: 1-3/8" Dia: 3/4' WT: .06 
12731-FL ........ TDK Noise Filter ......... $1 .95 

VIEW SHOPPING CART 

MFG: PHIHONG 
P/N: PSA15W-120 
Input : 100-240 VAC 50/60Hz 
Output: 12VDC @1 .25A 
Regulated switching supply. 6fl. output cord with 
2.5mmlD coaxial connector. UUCSA/VDE/CE 
listed. 6ft . power cord included 

L: 4-3/8" W: 2-5/8" H: 1" WT: .5 
12815-PS .... 12V @1.25ADesktop ... ... $8.95 

GFI CORD 

Small appliance power cord for such items as hair 
dryer, curling iron etc. Polarized plug with the con
ventional "TEST' & "RESET" buttons. 6ft. 18AWG 
SPT-2 "zip" cord. UL Listed. 
L: 6ft WT: .3 

11827-WI •••.••..••••• GFI Cord ...•..•••..••.•. $1.00 

POWER 
CONTROL 
CENTER 

Desk top 6 outlet surge protector with protection 
for telephone line. Protects equipment from power 
surges. Power switch with LED for 4 outlets plus 
master, 2 outputs are unswitched 15A circui t 
breaker, 6' heavy duty cord, 120VAC, 15A, 3 wire 
grounded outlets. RJ-1 2 MOD jacks for telco line. 
Rated: AC line Clamp 330V H-N & N-G, 400V H
G. Telco Clamp 455V. EMl/RFI filtered to UL 1283 
U/L 1449 listed. 
D: 13" W: 12-5/8" H: 1-3/4" WT: 3.6 

12814-MI ...... Power Control Ctr ........ $995 

CABLE TIES 
& CUTTER 

200piece assortment of multi colored 3" cable ties 
along with a handy cushion handle cable/tie cut
ter. Ideal for tagging cables or bundling up wire or 
cable feeds. 

WT:.34 
12089-TL .......... Ties & Cutter .. .......... $3.95 

REGISTER 
FOR OUR 

MONTHLY E-MAIL 
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os-2s extended case DATA SAMPLER KITS 
package plugs into 
computer parallel port. 

8 bit AID 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 3.1/951

m 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 TIL 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" WT: .1 
8412- KT .... .................................... 8 BIT DATA SAMPLER KIT ... ........... ............ ......... ............ $23.21 
8418-KT ............ .... .................. .. 12 BIT DATA ACQUISITION KIT ...... ........ ...... .. ... .... .............. $55.00 
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Articles 
AIBO THE ROBOTIC PET - PART 2 6 
Jeff Mazur 
Take a closer look at the software side of AIBO.A detailed 
outline of how AIBO matures from infant to adult is presented 
along with several shareware applications. 

THE PIC I 6F84 GROWS UP 14 Al Williams 
Now, with the PIC I 6F87x family of parts, you can get all the features you want 
in an electr ically-erasable package for under $10.00. 

HIGH FLYING HAM TV 
Gordon West 

27 

Whether it's fast-scan or slow-scan, there is plenty of excite
ment out there on the live ham radio " video" airwaves. 

BUILD A CARBON MONOXIDE SNIFFER 31 Anthony Caristi 
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AIBD the 

Part 2 
by Jeff Mazur 

Last month, we looked at the hardware side of 
AIBO to see what makes it tick. This month, we 
continue with a look at the software side of 
AIBO.A detailed outline of how AIBO matures 
from infant to adult using the AIBO Life pro
gram will be presented, as well as some of 
AIBO's voice commands and behaviors. We will 
also discuss several shareware applications that 
let you dissect the programming of Al BO. 

,J.-::·~ : ' • ·' ~r..w~,l ,:;i,. 

}r: .. ~ , - , ~·:· ._:.]: 
AIBO Life 

The standard software program for AIBO 
comes on the AIBO Life memory stick. When first 
installed, the robot will wake up in the infant 
stage.As it matures, the software keeps track of 
how much time has elapsed, as well as how much 
"Quality Time" (see sidebar, "Spending Quality 
Time with AIBO") it receives. This, in turn, deter
mines when and how the robot matures and how 
it will act. This information is stored on the mem
ory stick _along with other information such as the 
notes/pictu res thatAIBO keeps in its diary. 

Figure I shows all of the possible stages and 
how they are reached. The exact stage of your pet 
can be determined by the sound it makes when 
woken up or sometimes by simply asking, "How 
old are you?" You can also read this info from the 
memory stick using the Fun Pack software or the 
shareware program AiboTool from AiboPet.com 
(see Figure 2) . 

Playing with AIBO 

AIBO responds when you call its name and 
will repeat its name when asked, "What's your 
name?" Interpreting AIBO's actions and sounds 
does take a little practice however. It is fairly obvi
ous when AIBO wants something (it makes a "give 
me" gesture with its front paws), but its ears, 
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Baby l/A 
Newlfom ERS-210 AIBO Life Evolution (version 2.0) 

15 mi nu1cs I I day 

Batly 2/B 
Emotions 

30 minules I I day 

Baby 3/C 
Soccer 

Chatty 

90 minutes I I day 

NOTES: The times given are real time spent with your pet if your Quality 
Ratio stays above 22.2%. If you have a lower Quality Ratio . the real time 
needed to evolve may be longer. 

The day count is a maximum number of active days the pet will stay at that 
stage before evolving (regardless of the Quality Ratio or time spent) . 

Grey lines are personality type changes that can happen at any time. 

Adult l 

20 hours I 7 days 
Superior 

50 hours I 14 days 

Figure la. 
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W hen running the AIBO Life software, Al BO 
uses its built-in clock/calendar to keep track 

of three durations: Real Time, Quality Time, and Day 
Count. These durations determine how the pet 
evolves through each of its stages. Real Time repre
sents the cumulative amount of time that the pet is 
actually turned on, while Quality Time only advances 
when someone actively interacts with the pet. Each 
day that you play with AIBO, the Day Count will go 
up by one.AIBO also calculates a Quality Ratio, 
which is simply: 

Quality Time I Real Time. 

At the start of each stage, all three durations 
are set to zero. The pet will evolve to the next stage 
when the Real Time hits a certain limit (also 
dependent on the Quality Ratio), or when the Day 
Count hits a different limit, whichever comes first. 
The Day Count prevents AIBO from getting stuck in 
one stage for too long. By comparison, the ERS-1 I I 
evolution was solely controlled by the Quality Time 
amount. If you didn't play with the dog, it would not 
mature. 

The Real Time limit is always 4.5 times the 
Quality Time limit. Therefore, the Quality Ratio 
break-even point is 22.2%. If your Quality Ratio is 
higher than 22.2% then you are doing a good job, 
and AIBO will evolve to the next stage as fast as 
possible. If your Quality Ratio is lower than 22.2% 
then it will take longer for your pet to evolve. If you 
play with AIBO only a little each day, it will eventual
ly hit the Day Count limit and evolve anyway. 

Each stage also has several variants which 
depend upon how the pet has been treated, includ
ing what it has seen and done. Even after reaching 
the Adult stage, the pet's personality will adjust to 
the type of interaction it continues to receive. 

Browsing ERS-210 AiboWare from F: 
AiboWare Version: W01 

Engfish Edition 

St~e: Youth A2 ·· Soccer Youth 
Quality Time Ratio: 22% 
Quality Time: 2 h 46 m 40 s 
Real Time: 12 h 30 m 0 s 
This stage is 25% complete 

lights, and sounds are much 
more subtle. It will flap one ear 
for example, when it does not 
understand a command. 

It is also quite remarkable 
to see AIBO walk up to a wall 
and stop just short of bashing 
into it. It will then look -around 
and either turn left or right, or 
even turn completely around. If 
placed on a table or desk,AIBO 
will usually detect when it 
reaches the edge. It will crouch 
down, look at the edge, and 
then shake its head as if to say 
"no way!" It will then turn back 
and try exploring elsewhere. 
This behavior is not guaran
teed, however, so it's wise not 
to leave AIBO unattended on a high surface. 

One of AIBO's most impressive feats, how
ever, comes when it falls over (or when some
one tips it over!) .AIBO will give out a yelp, but 
wave its free paw in the air to signal, "Leave me 
alone." It will then perform a rather un-mam
mel-like contortion that usually puts it back on 
its feet, after which it will "shake off' the experi
ence. 

AIBO etiquette requires that I put up the 
following SPOILER disclaimer: If you don't want 
to know most of AIBO's behaviors (i.e., you 
would rather discover them on your own and 
be surprised), please skip over the next para
graph. 

Some of the other major actions performed 
by AIBO (and their voice commands) include: 

Dancing ("Let's Dance"), Shaking hands 
("Shake"), Speaking ("Speak" well, sort of), 
Waving ("Hello" or "Goodbye"), giving a karate 
chop ("Karate Chop"), and striking one of its 
numerous poses ("Pose"). When taking AIBO for 
a walk, it will respond to commands for Stand, 
Sit, Lie down, Go forward , Turn right, Turn left, 
and Stop.When asked to "Take a Picture,'' AIBO 

Lenguege I 

will snap a picture of whatever it is looking at and 
add it to its diary. The command "Let's Play" puts 
AIBO into a playful mood, which includes mimick
ing whatever you say to it (although whatever you 
say comes back in AIBO's tonal language). 
Although it's hard to do justice to AIBO with still 
photos, Figures 3a-f attempt to show how 
adorable it can be. Check out Sony's European 
website (http://www.eu.aibo.com/) for movies that 
show AIBO in action. 

Often,AIBO will not react to your first 
request; sometimes a command must be repeated 
several times before it will respond. It is also not 
unusual for AIBO to wave its paw and/or shake its 
head in a defiant "No!" And then again, sometimes 
AIBO will just ignore you altogether. just like a 
real pet! 

All in all ,AIBO is said to recognize about SO 
words. Sony does not supply a list of all these 
commands, perhaps because they feel it will be 
more fun to discover them on your own.AIBO 
owners have even reported behaviors (e.g., having 
their pet automatically mount itself into the 
optional charger) that Sony denies having pro
grammed into the robot. So perhaps these crea-
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Figure 4. 
AIBO playing with 
its ball. 

tures really can learn new behaviors 
beyond what their creators have specifically 
envisioned. 

AIBO also responds to various tone 
commands. Since the earlier models had no 
voice recognition and relied solely on tonal 
communication, this seems to be a 
holdover from that technology. But it also 
provides an interesting interaction when 
more than one AIBO are brought together. 
Whether first or second generation, the 
robots sense each other and begin commu
nicating. I'm not sure what they're saying, 
but it's cute to watch (and listen) .At least 
one game (Spellcaster) in the Party Mascot 
program uses tones to allow two ERS-21 Os 
to communicate with each other. It is also 
possible to download MIDI files of these 
tones onto your computer. You can then 
play them for AIBO and see how it reacts. 

Undoubtedly, the most complicated 
feat in AIBO's repertoire is its ability to 
play with a ball (see Figure 4). When given 
one of several commands such as "Find the 
ball" - or whenever. AIBO wants to play, it 
will signal that it wants its ball - it's time 
to bring out the pink ball that comes with 
each AIBO. There is nothing special about 
this small plastic ball except that it is bright 
pink-AIBO's favorite color.When AIBO 
sees the ball, it will make a playful sound 
and then begin tracking it. If you move the 
ball in front of its face, the head will turn to 
follow. 

If you place the ball on the floor, Al BO 
will navigate itself to just in front of the ball 
and then either kick it with one of its legs 
or kneel down and smack it with its head. 
It then tries to see where the ball went 
and seeks it out again. If it misses the ball, it 
will see that the ball has not moved and 
lets out a mournful sigh before trying again. 
Here we get a glimpse at the soccer-playing 
heritage of AIBO's ancestors. 

Hacking AIBO 

If you thought dissecting AIBO's hard
ware was fun last month, wait until you see 
how much fun you can have mucking 
around with its software. We've already 
seen how the AiboTool program can exam
ine and alter many parameters used by 
AIBO such as its age and color prefer
ences. 

AiboPet also offers the ERS-210 Browser, 
where you can dig even deeper into the software 
and alter many of the characteristics of your pet 
(see Figure S). This program lets you browse most 
of the files stored on the memory stick. It will dis
play a vast number of parameters (Figure Sa), as 
well as details on AIBO's sounds and motions 
(Figure Sb).You can even "disassemble" the behav
ior code (Figure Sc) or perform "Brain Surgery" if 
you dare.Anyone contemplating this level of tin
kering would do well to heed the warnings to 
back up the memory stick before making any 
changes. 

Another tool from AiboPet is the Test AIBO 
program. This program is loaded onto a blank 
memory stick and then placed into AIBO.After 
the robot reboots, it will enter the test mode, lay
ing down with its two front paws lifted, and 



announce, "Welcome to TestAIBO." At this 
point, you can press either front paw sensor to 
select one of several tests that can be per
formed . Al BO's eyes tell you which test is 
selected. Currently, you can choose one of the 
following: 

•Voice Recognition Test 
•Tone Detection Test 
• Sensor Test 
•Vision Test 

The Voice Recognition Test gives you an 
indication of how well AIBO understands your 
commands. When it hears a voice command, it 
will light up its eyes depending on the Voice 
command number (Vcmd#). Each of the six 
LEDs is given a binary-weighted value so there 
are 64 possible combinations.A list of approxi
mately 40 deciphered Vcmds is also available on 
the AiboPet website. 

The Tone Detection Test is very similar, but 
listens for tone sequences used by all AI BOs as 
a tonal language. In this case, the LEDs read out 
the TONE_ NUM values (list also available) . The 
Sensor Test checks the operation of the three 
touch sensors, as well as those on the front 
paws. Finally, the Vision Test gives feedback on 
what colors the CMOS camera detects within 
its field of view. 

These tests serve three purposes. First, they 
can be used as a simple test to be sure your 
AIBO's hardware is working properly. Second, 
they can help you understand how AIBO inter
prets its surroundings. This is especially true for 
the Voice and Vision tests. Lastly, it allows better 
·understanding of AIBO's brain, for those who 
like to disassemble AIBO's behavior files. 

Conclusion 

So is AIBO worth it - $40.00 Tekno vs. 
$1,500.00 AIBO? Well, that depends upon 
whether you want a toy or a real artificially 
intelligent robot pet. Certainly AIBO cannot rival 
a real pet (see "AIBO Vies for Attention with 
Roo") nor does it come close to demonstrating 
the state-of-the-art in robotics . What it does do 
is bring some of these advances to a reasonably 
low-cost consumer product. While some owners 
will undoubtedly adopt AIBO because of its 
cuteness or as a conversation piece, I would bet 
that many will be more interested in AIBO as a 
way to explore artificial intelligence. With fine 
tools such as the ERS-210 browser available 
online for free, this makes AIBO an ideal plat
form for such experimentation. 

Although I certainly recognize the major 
accomplishments of articulated walk, speaker 
independent voice recognition from across a 
noisy room, image recognition, etc., I can't help 
but wish AIBO would do more. It's fun to won
der what the next generation Entertainment 
Robot will be like. Hopefully, it will improve on 
the existing technologies and add new capabili
ties such as facial recognition, the ability to pick 
things up, and - dare I say it - perhaps a 
tongue? And can it be that far away when we 
could expect a robotic pet to bring our slippers 
or fetch the newspaper for us? So what the 
ERS-210 may actually do best is whet our 
appetite for more advanced models to come. 
NV 
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Figure 5. The ERS-210 Browser program lets you view the various files stored on the 
memory stick. Here you can examine a) system files such as rhapsody (which stores 
the main personality stage and counts), b) motion and sound data, and c) details of 
the behavior code used to control AIBO. (Courtesy of AiboPetJ 
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Advanced Technologies 
New Smart Probe Detects Cancerous Cells 

Karen Lauer, medical research assistant for 
LLNL's Medical Technology Program, 

examines the Smart Probe. 
Photo by Julie Korhummel, courtesy of LLNL. 

Lawrence Livermore 
National Laboratory 

(www.llnl.gov) has 
joined with BioLuminate, 
Inc. (www.biolumi
nate.com), to develop 
a "Smart Probe" that 
offers earlier and more 
accurate detection of 
breast cancer. The 
process does not involve 
the removal of any tis
sue, but it is expected to 
achieve accuracy levels 
that are comparable to 
surgical biopsies in 
detecting cancerous 
cells. The first human 
studies are scheduled to 
begin this spring. 

Each year, approxi
mately 800,000 women 
in the USA undergo sur
gical breast biopsies on 
lesions that turn out to 
be benign. In addition, as 
many as 225,000 malig
nant tumors go unde
tected. Using the 

SmartProbe, many unnecessary surgeries may be eliminated, saving the health 
care system as much as $2 billion per year. 

Sensors on the tip of the probe measure optical, electrical, and chemical 
properties that are known to differ between healthy and cancerous tissues. It 
looks for as many as seven indicators of breast cancer. The device is expected 
to be available commercially sometime in 2003. 

Magnetic "Gun" Propels Pellets at 20 km/s 

The "Z accelerator," built by Sandia National Laboratories 
(www.sandia.gov), uses a magnetic field to propel small pellets, called 

"flyer plates," at a rather amazing rate of 20 km/s. For reference, this is about 
20 times as fast as a rifle bullet and almost three times the speed required to 
escape the Earth's gravitational force (escape velocity). The Z accelerator uses 

Extreme~ bright & beautiful color image 

$170.00 ea. 

6.8 inch Color LCD Panel 
UNIPAC PN UP068D01 

Screen Type - 6.8" TFI'-LCE Module 
Resolution 1152x234 

12 Volt operation 
Standard composite input 

Viewing angle (deg.] 10/30 top/down 
45/45 left/right min. 
Brightness (nit] 300 

Mounted in an aluminum case 
AC adapter included 

Hookup instructions included 
S/H included lower 48 states only 

Go to www.surplusvalues.com for more information and design suggestions. 
For orders call Marge at General Science and Engineering 716-342-4 700 Visa & Master Card 
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by Jeff Ecker-t 

20 million amps to 
create the magnetic 
field that not only 
propels the plates, 
but also heats them 
to temperatures of 
2,500 K, which is 
enough to liquefy 
aluminum pellets. In 
theory, the device 

· could be modified to 
create a "kinetic kill" 
weapon that could 
pierce armor, and the 
concept is being stud
ied. Less militant appli
cations include simula
tion of the effects of 

Sandia researcher Marcus Knudson holds two 
flyer plates in his right hand and chambers of 
his high-tech gun in the left. Photo by Randy 

Montoya. 

space junk striking the metal skin of space vehicles, and generalized evaluation 
of the effects of pressure and temperature on various materials.An upcoming 
article in the Journal of Applied Physics will provide a detailed explanation of 
the process. 

Con1pu'ters and Ne'tworking 
Wireless Internet 
Reaches Native 
American Tribes via 
Solar-Powered Net 

R esearchers at the 
University of 

California, San Diego 
(UCSD) have created a 45 
Mbps wireless backbone 
that connects the low-lying 
San Diego County coast
line with mountainous 
areas in the eastern region 
of the county, which 
includes the La Jolla and 
Pala native American reser
vations. The High 
Performance Wireless 
Research and Education 
Network (HPWREN) is an 

PROGRAMMABLE SOLENOID 
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control 
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programming 
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storage 

• Self-contained 
electronics 
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Torque/Force 

The Picard Programmable Solenoid (PPS) delivers the motion capability of a sophisticated stepper 
motor system with the simplicity of a solenoid. This eliminates the non-linear and erratic banging 
motion of a traditional solenoid. The electronics of the PPS allows the user to program and store the 
desired motion profile using the simple user interface. The innovative PPS gives programmability to 
the motion of a solenoid without the expense of a costly motion control system. 

PICARD INDUSTRIES 
Specializing in Miniature Smart Motors and Sensors 

4960 Quaker Hill Road 
Albion, New York 14411 Phone/Fax 716-589-0358 Email: jcamdep4@iinc.com 

www.picard-industries.com 



experimental solar-powered wireless link intended to bring high-speed Internet 
access to the remotely-located tribes. HPWREN also links UCSD with the 
Mount Laguna Observatory, an earthquake-detection site, and two ecological 
reserves with multiple field stations. The reservations are located in geographi
cal areas that range from mountain peaks at 5,000 ft. elevation to valleys at 
only 2,000 ft. No line-of-site paths were available from existing microwave 
towers, and the mountain ridge area of the La Jolla reservation is not connect
ed to the electric power grid. It was therefore necessary to install a solar-pow
ered network relay station on nearby Palomar Mountain. 

The .project was financed with a $2.3 million grant from the National 
Science Foundation. The network has provided greatly expanded communica
tion capabilities for the La Jolla tribe's learning center, and residents are build
ing related educational programs for both children and adults. More informa
tion about HPWREN is available at hpwren.ucsd.edu. 

PC-Based Data Acquisition, Free 

P ersonal computers have been used for many years in various data acquisi
tion and control applications, including mechanical and electrical test and 

monitoring, process control, agriculture and aquaculture, and so on. If you have 
ever been curious about the possibility of putting your PC to such tasks, you 
might want to log onto www.dataq.com and ask for a free data acquisition 
starter kit. It includes the company's WinDaq software and various catalogs 
and articles on t~e subject, provided on a CD.You'll also get a Dl-194 data 
acquisition hardware unit that includes four analog inputs, two digital inputs for 
remote control, a digital output with a squarewave generator, and selectable 
sample rate up to 240 samples/second. A serial port is included that connects 
the Dl-194 to your computer's COM port, and it even has a terminal block for 
connecting it to the remote sensors. 

Is this a full-featured data acquisition system? Of course not. Does the 
company want to sell you more powerful stuff? Of course. But it doesn't get 
any cheaper than free . 

Circui'ts and Devices 
One-BitTechnology:The Future of Audio? 

Conventional wisdom is that you need at least 16 bits of precision in digital 
recording to get a decent dynamic range of 96 dB (6 dB per bit). It seems 

to defy logic, then, that major players in the audio industry would be promot
ing one-bit audio technology as the format that will bring improved fidelity to 
the next generation of sound systems. But the one-bit Audio Consortium -
formed in February by Sharp, Pioneer, and Waseda University - is doing 
exactly that, with fellow members that include Kenwood, Marantz,Teac,JVC, 
Yamaha, and others. 

The technique uses sigma-delta modulation, which is an improved version 
of simple delta modulation developed in the 1940s for voice telephony applica
tions. Rather than using.multiple bits to represent a sample's relation to the 
baseline (zero), a single bit represents the change (delta) from the previous 
level. (For a detailed explanation, visit http://www.cs.tut.fi/-rosti/ I -bit/.) 
This requires a much higher sampling rate, which is why one-bit audio will 
sample the analog signal at 2,822.4 kHz, which is 64 times as fast as your CD 
player's 44.1 kHz rate. 

There are several advantages to this approach, which is the basis of the 
SuperAudio CD format proposed by Sony and Philips. For one thing, a one-bit 
audio amplifier consumes only half the power and emits one-fifth of the heat, 
as compared to conventional equipment. It is also said to provide reproduction 
that more closely tracks the true analog sound. Plus, the technology can be . 
used for video and data signal processing as well. Sharp's first one-bit amplifier, 
the SM-SX-100, offers frequency response from 5 Hz to I 00 kHz, a I 05 dB 
dynamic range, and output power of I OOW/channel. The suggested retail price 
of the 40.8 lb ( 18.5 kg) unit is a terrifying $14,995.00, but Sharp is said to have 
other models in the works that will cost less than $500.00. 

Batteries Can Be Recharged with Electricity or Heat 

The Jet Propulsion Lab at the National Aeronautics and Space 
Administration (NASA) has patented a design for storage batteries that can be 
recharged in the conventional, electrical manner, and also thermally, using solar 
energy or waste heat. In this design, an anode and a cathode, both made of 
graphite, are surrounded by lithium bromide that has been dissolved in a non
aqueous solvent. The electrodes are separated by an ion-exchange membrane 
that cannot be permeated by the bromine. In a fully-charged state, the anode is 
loaded with lithium, which leads to a negative charge on the graphite. The 
bromine atoms at this stage are freely dissolved in the solvent.As the battery 
discharges, bromine builds up on the cathode while lithium is freed from the 
anode. In the discharged battery, ~he cathode will have become loaded with 

Graphite Cathode 

+ 

Heat 

Load Separator Impermeable 
by Br3 or Br2 

AGraphite Anode 

I 
I 
I 

I . . .. 
Nonaqueous Solvent Containing L1 Br 

This rechargeable electrochemical cell exploits 
the reversible intercalation of lithium and 
bromine in graphite. Courtesy of NASA. 

bromine, while the 
anode will have lost 
nearly all of its lith ium. 
The battery can be 
recharged convention
ally by applying reverse 
voltage, but it can also 
be recharged by heat
ing the cathode to 
I 20°F (49°C) or so, 
which drives the 
bromine back into the 
solvent. After the cath
ode cools to room 
temperature, the bat
tery is again ready for 
discharge. It is estimat
ed that batteries based 
on this design would 
produce about 4V per 
cell. NASA holds the 
patent, but exclusive 
and nonexclusive 
licenses are available 
for commercial devel
opment. Details are 

available at www.nasatech.com (choose the "Electronic Components and 
Systems" option). 

Indus-try and 'the Pro#ession 
Updated Web Site for Job Seekers 

T he Institute of Electrical and Electron.ics Engineers (IEEE) has updated its 
Job Service web site to provide expanded employment services to its 

members worldwide. Members can submit professional profiles and their 
requirements in terms of salary, type of work, and location. If the site turns up 
a match, the results will be emailed to the applicant.Although the advanced 
features are available only to IEEE members, the job database is open to all site 
visitors. You can take a look at www/ieee.org/jobs. 

Lucent Announced First-Quarter Woes 

T elecommunications equipment vendor Lucent Technologies has reported a 
first-quarter loss of $1 .02 billion, which translates into a loss of $.30 per 

share. This is a major drop from the same period last year, when the company 
posted a profit of $1 .08 billion, or $.33 per share. In response, Lucent plans to 
lay off about eight percent of its workforce, which amounts to about I 0,000 
employees. The company will also be restructured to cut $2 billion yearly off 
its operating costs, which will involve the elimination of unprofitable product 
lines, a spin-off of its Agere microelectronics division (and its 16,000 employ
ees), and the sale of its facilities in Columbus, OH, and Oklahoma City. NV 

EPROM+ 
A device programming system 
for design, repair and fieTd service 
+EXCEPTIONAL POWER FOR THE PRO 
+EASY-TO-USE FOR THE NOVICE 

Here's what you get: A rugged. portable programming unit including the power pack and printer port 
cable both of which store inside the case A real printed user and technical manual which mcludes schematic diagrams 
for the programming umt plus diagrams for all technology family adapters*. Comprehensive. easy-to-use software 
which is specifically designed to run under DOS, Windows 3 L 95 and 98 on any speed machine The software has 
features which let you READ. PROGRAM. COPY and COMPARE plus much more You have full access to your 
system 's disk including LOADING and SA YING chip data plus automatic processing of INTEL HEX. MOTOROLA 
S-RECORD and BINARY files . For detailed work the system software provides a full screen buffer edi tor including a 
comprehensive bit and byte tool kit with more than 20 functions 

Broad device Support: Including FIRST GENERATION EPROMS (2708 , TMS2716' . 25XX etc) 
SECOND GENERATION EPROMS (2716-27C080)(8 MEG). 40 and 42 PIN EPROMS' (27C'l024·27C'l60)(16 MEG) 
EEPROMS (2816-28COIO) PLUS ERS901 . FLASH EPROMS (28F.29C.29EE,29F)(32 MEG). NVRAMS (12.20,X2210/12) 
8 PIN SERIAL EEPROMS' (24 .25 .85. 93. 95. 8001 IA) PLUS ERl400/MS8657' 

BIPOLAR PROMS' (74S/82S), SERIAL FPGA CONFIGURATORS (17CXXX) $ 2 8 9 
MJCROS' (874X,875X,87C'SX.87C75X.89C) ATMEL MICROS'(89S,90SXAVR) 
PIC MICROS• 8. 18. 28. 40 PIN (t2CXXX.16C'SX,6X.7X,8X PLUS FLASH & 17C) 
MOTOROLA MJCROS' (68705P3/U3/R3. 68HC705C8/C9/J2/P9. 68HC71 IE9/D3) 

g :n~IE!~ ~X;k1~~~''."{~"b~~· :J~E~ti~~~~E~~~~~~~E'entals ss.oo SltIPPING a ss.oo C.O.D. 

'REQUIRES SNAP-JN ADAPTER (ORDER FACTORY DIRECT OR BUILD YOURSELF) VISA • MASTERCARD • AMEX 

ANDROMEDA RESEARCH, P.O. BOX 222, MILFORD, OHIO 45150 
(513) 831-9708 FAX (513) 831-7562 

website - www.arlabs.com email - arlabs@worldnet.att.net MADE IN THE U.S.A. 
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Dear Nuts & Volts: 
Your article in Vol". 22, No. 1 on page 41 

seems to be in error. 
The proper set-up is to connect the radio left 

out the VCR left in and the radio right out to the 
VCR right in. For mono radio, use reft in only at 
VCR. 

You will also need a video signal into the VCR 
or the phase locked loop will hunt and cause 
tone shifting on playback. 

You can use another VCR, video camera, or 
sync pulse generator connected to the video 
input of the VCR. I used a small video cam with 
the lens cover on. 

Dear Nuts & Volts: 

Carl L. James 
Patchogue, NY 

Regarding "Light that Switch" by Bob Vun 
Kannan, Feb. '01, the author's circuit uses an 
LED and another diode connected in parallel 
(anode to cathode) and 0.1 mF series capacitor. 
This circuit is connected across the light-switch 
contacts. 

The second diode can be another LED; this 
gives more light output. 

The voltage rating of the series capacitor is 
not specified; a 200-volt capacitor rating is mar
ginal. (At 130 volts RMS, it sees 184 volts .peak. 
All bets are off with spikes on the power line.) 

Instead of adding the author's circuit, I rec
ommend replacing the existing light switch with a 
residential-grade lighted switch. They are avail
able at a local hardware or building supply store 
and include an internal neon bulb and (say 
47Kohm) series resistor. Okay by UL and NEC! 

Charles S. Crawford, Jr. 
Wellesley Hills, MA 

Dear Nuts & Volts: 
I have back issues for the past seven years or 

so. I think your magazine is the best available for 
electronic enthusiasts/hobbyists. Because the 
content is so varied, it offers everyone a great 
opportunity to build or just learn about some of 
the latest technology that we have today. Keep 
up the good work. 

For all these past years, I have gotten issues 
for free through my local HSC Electronics store. 
When I went to get my Jan. '01 issue, they said 
that they would have to start charging for them 
from now on. That's okay with me. I feel I have 
gotten a wealth of information and kept up to 
date on technology as it happens, and it was 
free. So, I don't mind one bit to have to finally 
subscribe to a publication that is worth every 
penny I pay for it. 

I am a 60-year-old who has been reading and 
enjoying electronics magazines since I was in my 
early 20s. 

Dear Nuts & Volts: 

John Storms 
North Highlands, CA 

Regarding the motorcycle battery charger cir
cuit on page 85 of the Feb. '01 issue, response 
No. 2, as a Safety Profession (CSP #5120), I 
strongly advise again the use of circuit No. 2 
because of the potential electrical shock hazard. 

Cleve Svetlik 
Cleveland, OH 

into a sophisticated storage scope AND spectrum humidity & light sensors, door position, etc. with sensors for light , pH , 

analyzer AND multimeter. Display simultaneously Record for 365/24 without a PC even if power volts and temp. Great for 

onlargescreen!100MS/s8-bitor1 .2MS/s12-bitor fails. Monitor30sensors400ydsaway. With science fairs! Supplied with 

333kS/s versions. Great for schools, test depts, etc. cables and easy software. Remote audio ready-to-run software and 

Input to Excel! LabView/NT drivers included. alarm. Use TC-08 for most thermocouples. lots of physics /chem exp 'ts . 

Stocked in NY by Saelig Company: Virtual Instruments, 12C and embedded controllers, BIT/ink 2-wire 
networks, RS232/422/485, CANbus, etc. See www.saelig.com for Product of the Month! 
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llews By-ees 
Net4Music Introduces SmartMusic for Music 
Makers; Capitalizes on Internet Expertise to 
Deploy Customizable Sheet Music; Offers a 

New Innovative Subscription Service 

N et4Music, Inc., the global music technology compa
ny, will be launching SmartMusic® services on the 

Internet. 
The first phase of this new service, referred to as the 

SmartMusic Viewer, enables the electronic customization 
and distribution of sheet music. 

With the SmartMusic Viewer, consumers can select a 
title, view it, hear it, change its key, and even select a differ
ent solo instrument. Once the music is customized to 
match their needs, the consumer purchases the right to 
print one copy permitted via security technology that man
ages all rights and royalty payments while not allowing the 
file to be used in an unauthorized fashion. SmartMusic 
Viewer is powered by Finale®, the music publishing indus
try standard for sheet music technology. 

Net4Music also announced that the next phase of 
SmartMusic should be available later this year. It will offer 
home and school subscriptions to its highly acclaimed 
SmartMusic® Studio, the complete music practice system, 
and its accompaniments of more than 5,000 titles and 
50,000 skill development exercises. SmartMusic Studio 
Online will feature Intelligent Accompaniment® that listens 
while you sing or play through a microphone and follows 
your spontaneous tempo changes. Intelligent 
Accompaniment allows you to make music in your individ
ual style, to express yourself and project your personality 
into the music. Only SmartMusic offers this patented 
Intelligent Accompaniment technology that has been 
demonstrated by Wynton Marsalis, James Galway, and 
other leading musicians at major conferences for musicians 
and music teachers. 

"SmartMusic is music tailored to the needs of musi
cians. You can customize it to have the key and solo instru
ment desired and then have it delivered electronically to 
your home," explained Sean Lafleur, Net4Music Chief 
Executive Officer. "It will include accompaniments that are 
individualized because they listen to you sing or play and 
follow your spontaneous tempo changes. It will include 
music practice tools that use computer technology to make 
your practicing productive and fun! And it will include 
music lessons that hear what you do wrong and can teach 
you how to do it right. " 

"We are featuring SmartMusic at Demo this year not 
just because it's great technology that's fun for music mak
ers," commented Chris Shipley, Executive Director of the 
Demo Conference, "but also because 

October 2000 by merger of Net4Music S.A. and Coda 
Music Technology, provides musicians and the music pub
lishing industry with digital solutions. Since its launch in 
December 1999, Net4Music's Internet technology has 
rejuvenated the distribution of sheet music, allowing for 
secure downloads of the world 's largest collection of digital 
sheet music files in all music genres, each one protected 
by the company's own copyright protection system. The 
merger with Coda, now the Coda Music Division of 
Net4Music, Inc., brings together the best of digital content 
creation, digital distribution, and solutions for musicians, 
thereby also increasing revenue opportunities for com
posers and publishers. Net4Music has obtained digital 
rights to some of the world's leading catalogs including EMI 
Music Publishing and Schott Music International. Finale is 
the world 's best-selling music notation software product, 
and is widely regarded as the music publishing industry's 
notation standard. SmartMusic Studio is a comprehensive 
interactive music practice system that listens to musicians 
sing or play and follows spontaneous tempo changes. With 
these technologies and a host of other innovative services 
for professional musicians, music educators, students, and 
hobbyists, Net4Music, Inc. is poised to transform and 
improve the way musicians around the world create, 
secure, distribute, learn, and play music. The company can 
be reached at www.net4music.com or at 
www.codamusic.com. 

SPECIAL llOTICE TO 
OUR READERS 

Last month, Dennis Shepard's article 
BUILD YOUR OWN VOICE 
RECOGNITION ALARM SYSTEM 
was inadvertently run with some errors that 
will impact your success in building this 
project. 

Rather than explaining the problems here, 
a complete, corrected downloadable version 
of the article is posted on our web site at 
www.nutsvolts.com as vralarm.pdf. 

Sorry fo r the mix-up!! 

Happy (better) Building!! 
Nuts & Volts Editor 

of the subscription program. It really 
changes the value proposition for 
consumers. I believe we are going to 
see more of these types of subscrip
tions offered on the Internet. " 

Build Your Own Intelligent Robot ... We Make It Easy! 

The third phase of SmartMusic 
will offer music performance assess
ment and instruction. It will listen to 
how a musician sings or plays a pas
sage, compare it to a perfect perfor
mance and help the musician under
stand how to improve their perfor
mance. This technology will be sup
ported with master classes by great 
musicians such as Wynton Marsalis, 
James Galway, Joe Alessi, Eddie 
Daniels, Jim Walker, and others who 
believe in SmartMusic and advocate 
its use with teachers, students, hob
byists, and fellow artists. 

About Net4Music, Inc. 

Net4Music, Inc., formed in 

At Lynxmotion we cater to the beginner. Our kits are easy to assemble, requiring only 
common hand tools in the construction process. The assembly manuals are step by 
step with plenty of pictures and diagrams. The kits can be controlled or programmed in 
an easy to follow BASIC programming language. The technology is here ... the costs are 
affordable .. . the support is available ... Join in and become a robot builder! 

g.! 
Lynxmotion, Inc. f~"= Tel: 309-382-1816 
PO Box 818 '\l'"~'lj~~ t• Fax. 309-382-1254 
Pekin. IL 61555-0818 • ~,1 d .. "mo IOn sales@lynxmolion com 
wwwlynxmot1on com Visit our website or ask for our free catalog! tech@lynxmolion com 
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Mobile Robotics 
Used world wide fo r r~search ! 

Mobile Robots 
Micro Controllers 

Artificial Intelligence 
Sonar Units 

Optics 
Vision Systems 

Zagros Robotics 
PO Box 460342 

St. Louis, MO 63146-7342 
Phone (314)768-1328 Fax (3 14)576-5568 

http: WW\\.zagrosrobotics.com 
info1a7agrosrobotics.com 

Circle #103 on the Reader Service Card. 13 



e 
by Al Williams 

SY 

T 
ICI 

RI Vdd RB7 

Sl_L PIC 
16F873 

MCLR RBO 

Cl TOCK 

YI 
RX 

_c:= OSCI TX 

~ OSC2 v,,~ 
RAO RAI 

R2 

DI 

0 

Sample Inputs 

External Clock 

s 
Figure I -
Schematic for the 
Logic Analyzer 

_J 

mands its operation. 

Getting Started 

RS-232 module 
from November 2000 

You can program the I 6F87x 
series in several different ways. The 
most common is to use high-voltage 
programming. This is just the way that 
the I 6F84 programs - you provide a 
programming voltage (I 2V or so) and 
use two pins on the chip to send 
programming commands. The I 6F87x 
also has a low-power programming 
mode. In this mode, you don't need a 
high voltage to write to the chip's 
program memory. Since a program 
can even write to the program mem
ory on the fly, you can write a moni
tor program that can load (arid even 
debug) your code via the serial port 
or any other method you might want 
to use. 

F
or many people, the popular 
Microchip PIC I 6F84 (or its 
little brother, the 
PIC I 6C84) was their intro
duction to microprocessor 

programming. The '84 is easy to work 
with because it is inexpensive, does
n't require special erasing lamps, and 
there are many cheap (nearly free) 
programmers for it. On top of that, 
there are a plethora of cheap or free 
assemblers, software simulators, and 

compilers for the chip. 
However, the '84 has some limi

tations. For one. it has practically no 

TALKING 
CONTROLLER 

special 1/0 modules. If you want a 
serial port, for example, you'll have to 
do it in software. What's more, the 
device only has I K word of program 
memory and a small amount of RAM. 

Other PIC devices have UARTs, 
PWM modules, AID converters, and 
other powerful features but, until 
recently, to use those you had to use 
a UV-erasable device to get them. 
Now, with the PIC I 6F87x family of 
parts, you can get all the features 
you want in an electrically-erasable 
package. 

What do you get? The biggest 

MoTron's TC-1 Talking Controller 
monitors 4 inputs and controls up to 
17 10-ampere relays by telephone, 
radio or RS-232. The TC-1 talks 
back to you in messages you record. 

• Remote Server Reset 

• Monitor Alarm Outputs 

• Remotely Control Pumps 

• Control Remote Radio Unks 

• Panfrllt Camera Control 

• Low Cost Customization 
to meet your specific needs 

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

1-800-338-9058 

www.motron.com mJtQj]JITCQJW 
ELECTRONICS 
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member of the family (the I 6F877) 
features 33 1/0 pins, eight channels of 
I 0 bit AID, 8K of program storage, 
368 bytes of RAM, and 256 bytes of 
EEPROM. In addition, the part can 
speak RS-232 (0 and SV, of course) 
and communicate with 12C devices. 
All that for under $I 0.00. 

In this article, I'll show you a 
simple logic analyzer program devel
oped with the I 6F873 (a smaller · 
member of the family) . The analyzer 
uses my RS-232 converter board 
from the November 2000 issue to 
communicate with a PC that com-

There are many programmers 
you can build on the Web (see the 
online resources box). I used the 
Warp 13 from Newfoundland 
Electronics. You can buy this pro
grammer for about $I 00.00, and it 
programs everything Microchip 
makes (along with some EEPROMs 
and AVR chips). Even better, it is 
MPLab-compatible. That means that 
you can build your project and pro
gram the PIC right from Microchip's 
development environment. MPLab 

thinks it is talking to a PICStart pro
grammer (which sells for $200.00 
and doesn't even program the many 

Do You Repair Electronics? 
For 011/y s-. 95 a 111011/h. you "fl recei1·e a ll'ealth olin/(Jrmalion: 

Repair data for TV, VCR, monitor, audio, camcorder, & more. 

Over 100,000 constantly updated problem/solutions plus ... 
• TechsChat live chat room. • UL/FCC number lookup. 
•Private user discussion forums. • Hot tips bulletin board. 
• Automated email list server. • Manufacturer information. 

To access Repair World, direct your internet browser to http://www.repairworld.com 

RepairWorld.com 
Electronix Corp. 1 Herald Sq. Fairborn, OH 45324 (937) 878-9878 
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Figure l - The G Command"s Output 

non-Microchip devices that the Warp 
does). 

The only .drawback to the Warp 
13 is that it doesn't seem to work 
well under Windows 2000 using 
MPLab. Newfoundland says that is 
Microchip's fault, and since their sup
plied software seems to work, that 
sounds like it is probably true. With 
Windows 2000, the Warp will occa
sionally fail to program the part. For 
a flash part, that isn't a big deal.You 
can simply reprogram it. For an 
eraseable part, you'd have to waste 
time placing the part under the eras
er. For a one-time programmable 
part, it might be fatal! With Windows 
98, the Warp seems to work very 
well, though. 

The Warp has an in-circuit pro
gramming connector so you can 
attach it to your chip while it is still 
in the system. This is a great time 
saver (see the sidebar, In-Circuit 
Programming). If you use another 
programmer, you can still connect the 
programming socket to your system 
(you only need to connect RB6, RB7, 
MCLR, and ground). 

About the Logic Analyzer 

To exercise the I 6F873, I decid
ed to build a very simple eight-chan
nel logic analyzer. You can use any 
serial terminal to command the ana
lyzer (see Table I). It samples each 
channel on a periodic clock (as fast 
as 20uS) or on an external rising or 
falling edge. 

You can specify a trigger word 
consisting of Is, Os, and Xs. When the 
input matches this trigger (X is, of 
course, a don't care state), the analyz
er captures 128 samples. Before sam
pling can occur, you have to arm the 
analyzer. One LED shows the armed 
status and another shows if a trigger 
has been detected. 

The circuit is quite simple (see 
Figure I). The processor requires SV 
and a ceramic resonator or crystal to 
operate. Other than that, the circuit 

adds a switch, two LEDs, and the RS-
232 converter board. 

Inside the Logic Analyzer 

The logic analyzer uses two spe
cial features provided by the I 6F873 
- the serial UART and the periodic 
timer interrupt. This project wouldn't 
be well-suited for a I 6F84, because 
the F84 would require a software 
UART, and does not have very much 
RAM to store samples. Software 
UARTs require processing power 
which could interfere with the ana
lyzer's ability to poll the inputs fre
quently (or, conversely polling the 
inputs could interfere with serial 
communications). 

Even though the I 6F873 has 
more RAM than the I 6F84 ( 192 
bytes total), it uses banking so you 
can't access all 192 bytes as a single 
chunk. To circumvent this problem, I 
store the logic analyzer's 128 samples 
in two equal-sized portions. The first 
buffer resides in locations Ox20 to 
OxSF. The second buffer is the same 
size, but resides at OxAO to OxDF (in 
bank l),This leaves location Ox60 and 
beyond (in bank 0) free for program 
variables. Also, the interrupt routines 
require a duplicate variable in bank I 
to temporarily store the W register, 
so there is one program variable in 
bank I at OxEO. 

You can find the complete pro
gram listing on the Nuts & Volts web 
site at www.nutsvolts.com. You'll 
notice that the instruction set is just 
like the I 6F84's so if you are com
fortable programming that processor, 
you won't have any problems with 
the I 6F873. Of course, the memory 
map is different and there are new 
registers to handle the new hard
ware, but the core instructions are 
identical. 

If you look at the program's vari
ables, you'll see that the first four are 
dedicated for the interrupt handling. 
Since the interrupt handler can't 
change anything the program might 

use, it has to cache away important 
registers so it can reload them when 
it finishes. The code to do this is right 
out of the Microchip manuals. The 
DATAP variable points to the current 
sample location. Much of the code's 
logic is making the DATAP pointer 
wrap through the two separate 
buffers to make them appear as one. 

The trigger byte (TRIGBYTE) 
works with the mask (TRIGMASK) to 
select the trigger condition. Both are 
necessary since the trigger can con
tain don't care bits (represented by Os 
in the TRIG MASK variable). The ana
lyzer also needs to know which sam
ple contains the trigger, which is the 
purpose of the TRIGPOINT variable. 

The MSGI and TEMP variables 
are just general-purpose bytes used 
for a variety of purposes. The remain
ing variables help with special display 
modes to present or export the data 
(more on that later). 

Interrupt Handling 

If you are familiar with interrupt 
handling on any Microchip processor, 
you won't find any surprises. The 
interrupt service routine (ISR) starts 
at location 3.When an interrupt fires, 

it disables future interrupts, so there 
are no re-entrance problems. The ISR 
must clear the bits that signal what 
type of interrupt occurred before 
returning with the special RETI 
instruction. 

The first and last part of the ISR 
is straight from Microchip and saves 
the current execution context. The 
middle part is what does the real 
work. The program only turns on the 
timer interrupt when armed. 
However, just in case, the ISR refuses 
to do anything if the ARMED flag is 
not set. 

If the analyzer is armed, the ISR 
reads a byte and stores it at the cur
rent data pointer. Next, it checks the 
triggered state (bit I in ARMED). If 
the current state is not triggered, the 
ISR examines the fresh byte to see if 
it matches the trigger pattern. In 
either case, the analyzer increments 
the data pointer and - if the trigger 
mode is active - tests to see if the 
buffer is full. When full, the ISR extin
guishes the LEDs and sets the two 
flags in ARMED to zero. 

The current software doesn't 
take advantage of it, but since the 
device stores data before the trigger, 
it would be possible to display sam-

ln·C~rcu~~ Proaramm~na 

I n-circuit programming allows you to program a flash part while it is still connected to 
your circuit. You just program and run it. No fumbling to get the part out of a socket, 
no bent pins - a great idea. However, you can use nearly any PIC programmer this 

way if you meet a few requirements. First, you shouldn't have anything exotic tied to the 
reset pin (MCLR). Whatever you have connected to the reset pin will have to withstand 
the programming voltage (more than 12V).A simple resistor to +SV will be fine.A 
direct connection to SV will not be fine. • 

In-circuit programming uses RB6 and RB7 of the PIC.The best way to handle this is 
not to use those pins in your circuit. If whatever you have connected to these pins will 
not interfere with programing, you should be able to leave them connected - there are 
no high voltages involved on ~hese pins. However, at worst you could use a header to 
disconnect these pins while programming (in fact, some people use the same header to 
connect the programmer - if you place jumper caps on the headers, the circuit runs. If 
you unplug the caps, you can plug in the programmer. 

If you want to try your programmer in circuit, just use a 16-pin spring-loaded DIP 
test clip. These snap over the pins of the chip and provide test points. You can easily 
connect MCLR, ground, RB6, and RB7 using clip leads to go from the test clip to the 
programmer's socket. A 16-pin clip will handle 18-pin and 28-pin devices since there are 
only three or four connections you need to make anyway (you can ground the program
mer at any handy ground point). 
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Table I • Analyzer Commands 

Command 
A 
C+ 
C-
CO 
Cl 
C2 
C3 
C4 
cs 
C6 
C7 
D 
G 
T 
x 

Description 
Arm the analyzer 
Select external rising clock 
Select external falling clock 
Select 20uS internal clock 
Select 40uS internal clock 
Select 80uS internal clock 
Select I 60uS internal clock 
Select 320uS internal clock 
Select 640uS internal clock 
Select I .28mS internal clock 
Select 2.56mS internal clock 
Display capture buffer 
Graph capture buffer 
Set trigger word 
Export bits in comma-

delimited format 
Show short help message 

slow the clock rate if you 
need slower sampling. 

When using the exter-
nal clock mode, you want 
each clock edge to trigger 
an interrupt.The INT pin 
can do this, but that pin is 
also bit 0 of the sampled 
data. So, I decided to 
employ a trick to turn the 
TOCKI pin into an inter
rupt. Normally, an edge on 
TOCK! increments the 
timer register {if you've 
selected the external timer 
mode). That means you'd 
need 256 edges to get an 
interrupt. However, if you 
prime the timer register 

One thing that is different from a 
similar I 6F84 program is the handling 
of port A, however. By default, some 
port A pins are assigned to the ND 
converter. Since this program will use 
them as digital outputs, the program 
must reassign them (by manipulating 
ADCONI) . 

The main program loop begins at 
!TOP.This code simply reads a byte 
from the serial port and compares it 
to known commands (using the com
mand macro, for simplicity). 

Each command has its own rou
tine. Most of these are straightfor
ward assembly language routines. The 
clock set routines seem complex 
because you must observe special 
steps when switching the prescaler to 
prevent accidental resets. 

pies before the trigger, or make the 
trigger appear in the middle of the 
data. 

with OxFF, a single edge will 
cause an interrupt.As long as the ISR 
always resets the timer register to 
OxFF, TOCKI acts like an interrupt pin. 
So in internal or external mode, the 
ISR modifies the timer register - but 
how it modifies it depends on the 
mode. 

There are two ways to display 
data. The D command simply dumps 
the buffer in binary, starting with the 
trigger byte. The G and X commands, 
however, shows bits, not bytes. When 
using G or X, the first character dis
played represents bit 0 of the trigger 
byte, and the next character shows 
bit 0 of the next byte.After the pro
gram is done with bit 0, it goes back 
to the beginning and displays bit I for 
all bytes. This repeats until there are 
no more bits. 

The ISR has to deal with two dif
ferent modes: internal clocking and 
external clocking. When using the 
internal clock, the ISR should run 
every 256 instruction clocks (5 I .2uS). 
However, that's an odd number, so 
when in internal mode, the ISR adds a 
constant to the timer register to 
force it to overflow in 20uS (assuming 
no prescaling). Too much faster, and 
the JSR wouldn't have time to finish 
its work. The prescaler allows you to 

The Main Program 

When the processor starts, it 
begins execution at the START label 
(thanks to a GOTO at address 9). 
There is only a bit of housekeeping 
required to set the initial conditions. 

The only difference between the 
G and X commands is what charac-

www.microchip.com - Information on the PIC family of processors 

buy.microchip.com - Buy Microchip parts online 

I 

www.new-elect.com - The Newfound Warp 13 is an MPLab-compatible programmer 

www.piclist.com/techref/piclist/index.htm - General information about PICs including links to programmers . 
http://www.piclist.com/techref/piclist/index.htm - My list of Stamp and PIC links 

PIC'n Books 
LEARN ABOUT PIC MICROCONTROLLERS 

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

PIC is a trademark of Microchip Technology Inc. 

Voice (707) 279-8881 Fax (707) 279-8883 ... 
http:/ I www.sq-l.com 

Microprocessor 
Hands-On Training . 
The PRIMER Trainer is a flexible Instructional 
tool featured in a Prentice Hall textbook and 
used by colleges and universities 
around the world. Ruggedly designed 
to resist wear, the PRIMER supports 
several different programming 
LanguagH Including Assembler, 
Machine Language, C, BASIC, 
and FORTH. A comprehensive 
Instruction Manual contains 
over 25 leaaona with several 
examples of program design 
and hardware control. The 
Applications Manual provides 
theory and sample code for a number 
of hands-on lab projects. 

Application 
Projects 
Include: 

• Scan Keypad Input & Write to a Display 
• Detect Light Levels with a Photocell 
• Control Motor Speed using Back EMF 
• Design a Waveform Generator 
• Measure Temperature 
• Program EPROMs 
• Bua Interface an 8255 PPI 
• Construct a Capacitance Meter 
• Interface and Control Stepper Motors 
• DHlgn a DTMF Autodialer I Remote Controller 

The PRIMER can be purchased as an unassembled kit ($120) or as an 
assembled/teated kit ($170). Upgrades provide battery-backed RAM and PC 
connectivity via an RS232 serial port (shown In picture). Additional options 
Include a heavy-duty keypad (shown In picture) and a 9V power supply - see our 
website. Quantity discounts are available. Satisfaction guaranteed. 

Since 1985 
OVER 

16 
YEARS OF 

SINGLE BOARD 
SOLUilONS 

crn~c. inc. 
Phone 618-529-4525· Fax 618-457-0110 
2390 EMAC Way, Carbondale, Illinois 62901 
World Wide Web: http://www.emacloc.com 
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ters they display. The G command dis
plays a dash for a one and an under
score for a zero. This gives the 
impression of an oscilloscope display 
(see Figure 2) .The X command shows 
actual I and 0 characters. It also 
places a comma between each bit. 

There is plenty of spare program 
space on the chip, but I hated to 
duplicate this code, so instead I added 
a few variables and reused the same 
code to handle both commands. The 
cO and c I variables hold the character 
to use for a zero and a one, respec
tively. The csep variable contains the 
separator character. If csep is zero, the 
program doesn't print a separator at 
all . 

The arm command bears exami
nation. Of course, it sets the initial 
buffer state . If you are using an exter
nal clock, it also has to prime the 
timer register. Finally, it enables inter
rupts and goes into a short loop wait
ing for the armed status to become 
false .At this point, all the work occurs 
in the ISR. I didn't use serial inter
rupts, so the controlling terminal does 
nothing while the device is in this 
state. If you select a trigger state that 
never occurs, you'll have to reset to 
regain control. 

Since the serial 1/0 is a hardware 
function, the serout and and serin 
commands are embarrassingly simple. 
Another advantage to a hardware 
UART is that it buffers input until the 
program reads it - something a soft
ware UART can't do without using 
interrupts . 

Wrap Up 

This simple analyzer won't 
replace my I OOMHz 32-channel 
workhorse on my bench, but it 
makes a great example of the capabil
ity the new Microchip processors 
offer. A I 6F84 doesn't have a serial 
port, nor does it have enough RAM 
to make this project feasible. Larger 
members of the family have even 
more RAM (up to 368 bytes) and 
would require a few changes to make 
them work with this code. 

Since the chip has a built-in ND 
converter, you could even alter the 
code to handle analog samples 
instead of digital. There are many 
other enhancements you could add. 
Delayed triggering would be easy. You 
could use some spare port A and 
port C pins to make trigger or clock 
qualifiers. 

However, logic analyzers aside, 
next time you have a microcontroller 
project and you think of using a 
I 6F84 - think again. Why not spend 
the extra couple of bucks and get 
more program space, more RAM, 
ND, a UART, and all the other fea
tures of this great family of chips . 
NV 



IBM ROJID WJIRRIOR 
Professional Road Equip-

161a611r11raa1 I 
Bra11-11raat 

Use In Direct Sunlight 
The #1 Choice of Major Service & Utility Companies 

for Outdoor Data Collection Applications 
Geological I Marine I Aerospace I GPS apps . 

The ONLY Waterproof computer under $5.000 1~ 
Silicone Rubberized & Diecast Case I Shock Mounted 1 GIG Drive I 
ESD I EMF & RF Resistan~ Worl<s from-4 to 120 Deg F & Vacuum to 15,000 ft 
> 1- PCMCIA (type 1, 2 or 3), Serial & Parallel Ports in rear -'.J / 
> 16m Ram I 1 m Video I 32 Bit Local Bus 486-50 Mhz & Math Co-processor, V 
> 28.8k Modem (Internet Ready) >Hydride Battery ($150 Value) >W95 ' " 
> Sound & Mic > 8.25" Display-64 Shade Monochrome REFLECTIVE f 1 

OPTIONS d 
~ ~e~a~~~·$~~ & >8WeiJiJ~~~&e~0~1 ~19s9» 'fgeg~ ~~~:e~~9 r" I 

> 33k Baud PCMCIA Fax-Modem Upgrade $35 > Robust Carry Strap $4 
> MultiPocketedCarryCase >2gigDrive$109/ 3gig$149 

Sold by IBM through their Local Area Network Div 
from $4,699 to $6,912 (they were never discounted) email for more information 

& a Review from the NY Times 

OIJJlustamers Bire it . 
lifBBI IBlliBWS! 

#1 torANY 
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Cam11uz;11a .. 1000 
Supercomputer at a Desktop Price 

10,000 Viruses hit the Web each month. If you've already gotten hit, you know it takes months to undo 
the damage. Should your Hard Drive ever go down, YIKES! NOW, in minutes, you can completely 
back up your entire drive. Infinitely faster than Zip drives. You can do it often. Now, it's easy. 
PLUS: For the first time ever, Removeable hard drive bays allow you to use an unlimited number of 
different drives on your system. Change drives in seconds. Just pull em out. 

7~~7~ i 
No one has all the Features found on this machine regardless of price ! The ease and convenience of I! 
the Dual CD & CD Recorder makes copying CD's easier than ever before. Just press a single button D 
and walk away. That goes for Floppies too. You'll tell friends what this machine does but they won't • 
believe it. They'll want to see it for themselves. It's all that and more. Fastest Computing speed, Fastest 
Video Speed, Supports All Maximum Video Resolutions Ever Created. "State of the art' Mother Board 
Easily expands to 1,500 Mhz with 1,000 M Ram & runs at 200Mhz Front side bus ! 
You'll find it easy to upgrade every single feature of this machine. 

~OGig · 
256MegRa 
32Meg Video 
Server Size Tower 
2 Removable HDs 
2 CDs 50X & CDRW 
2 Floppies 
DUPLICATES: Hard Drives 

CDs & Floppies 
AntiVirus Firewall 
Local Area Network 10/100 
Ultra High Speed Modem 
Stereo & Headset Ready 

2USB, SPCl, 1 AGP, 1 AMR,Line in/out, 
Mic, Midi /Game, 2 Ser, 1 Par, 
200MhzFSB, PC133, Mouse & 

email Keyboard 
for more 
Information 
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In this column, I answer 

questions about all 

aspects of electronics, 

including computer 

hardware, software, cir

cuits, electronic theory, 

troubleshooting, and 

anything else of interest 

to the hobbyist. 

Feel free to participate 

with your questions, as 

well as comments and 

suggestions. 

You can reach me at: 

TJBYERS@aol.com 

or by snail mail at 

Nuts & Volts Magazine, 

430 Princeland Ct., 

Corona, CA 92879. 

What::•s Up: 
A real battery saver, 

and a medley of low

voltage battery indica

tors. More LED 

answers and circuits, 

and a peak AC volt

meter. Adding USB to 

an old PC, and what to 

do with old PCs not 

worth upgrading. 

Replacing lost remotes 

and web sites 

that have answers to 

your questions. 
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With TJ Byers 

Multi-Color LEDs On Parade 

!I. I am looking for a circuit to drive a four-chip, 
six-pin multi-colored LED - an 

L MBGMBW that I bought at a local Gateway 
Electronics store in Denver. I'd like to adjust the bright
ness of each LED separately and in random order to 
produce a rainbow of colors as the LED colors meld. I 
was considering using a BASIC stamp and PMW, but it 
seems too expensive for such a simple output.Any help 
would be appreciated. 

Chris Tauscher 
via Internet 

A . Here is a circuit that will brighten and dim a 
single LED in the pattern you want. For all four 

LEDs, you have to copy the circuit four times. Because 
of the variations between circuit components, the LEDs 
won't be in sync and will give you the blending effect 
you desire. 

+6V 

8 4 47k 

7 

555 6 

2 LM324 

5 -

~LEO + 

I01 
'°' 22uF 

330 _l 
- - - - -

The circuit is a SSS squarewave oscillator that pro
duces a triangularwave across the 22 uF capacitor. This 
waveform, which is buffered by the LM324 voltage fol
lower, smoothly drives the LED from off to full bright
ness. The actual brightness is controlled by the 330-
ohm resistor: The lower the resistance, the greater the 
LED current and the brighter the LED.You may wish to 
adjust the LED currents to produce the color balance 
you want. 

Keep Your Inputs On The Ground 

Q . In the Oct. 2000 issue, you gave a circuit for 
making a noise level alarm. I am trying to use this 

circuit to act as a knock detector for my Chevy truck 
engine. I'll be using an LED and a buzzer for the indica
tors. My question is, what do I do about the inputs to 
the other comparators in the device LM339 that aren't 
being used? Ground them or let them float? 

Jim Zink 
via Internet 

A . All unused inputs of an IC should be returned 
to ground. This applies to both analog and digital 

I Cs. 

Low-Battery Cut-Off 

Q . I have a cooler which uses a TEC (Peltier) ele
ment. Is there a simple circuit that I could build 

that would shut it off when the battery voltage drops 
to a preset level? 

Jerry Hill 
via Internet 

A . I assume you're talking about a Koolatron 
Krusader-type chest which consumes 3 amps at 

12 volts - the kind you plug into the cigarette lighter 
of a car. For those readers who don't know what a 
Peltier element is, let me tell you that it's a semicon
ductor which acts like a heat pump. When current flows 
through this device it produces a hot plate (side) and a 
cold plate (side) . Reversing the current reverses the 
plates; i.e., hot becomes cold and cold becomes hot. In 
a Koolatron and similar cooler, the cold plate is placed 
inside the ice chest where it transfers the heat from 
inside the chest to the outside air, thus keeping your 
Pepsi and Coors cold. 

To prevent the battery from being drained too low, 
all you need are a couple of transistors and a zener 
diode, as shown below. 

_i.:!: 

-=-12v 

4.7k 

470 

1N5240B 

COOLER 

2N2905 i-JD 
__ _,.1""0""k ~_21 IRF51 0 

Cooler 
/' ON 

s 

With a fully-charged battery ( 12.6 volts}, the zener 
conducts and turns QI on, which turns on Q2 MOS
FET (metal-oxide field-effect transistor) via the I Ok 
resistor. Confused? Bipolar transistors, like QI, are cur
rent operated. When current flows through the base, 
the transistor conducts and effectively ties the I Ok 
resistor to + 12 volts .An enhanced MOSFET, like the 
IRFS I 0, is voltage operated. when the gate voltage is 7 
volts higher than the source (S), the transistor conducts 
- and the cooler runs. If the battery voltage drops 
below I 0.6 volts, though, QI ceases to conduct - as 
does Q2 - and the cooler is disconnected from the 
battery. 

I purposely didn't add hystersis to this circuit 
because there is still life in that battery even after cut
off. After a short recovery period, the "breaker" will 
turn back on and power the cooler for a short period 
before the voltage drops below the trigger point again. 
This keeps the cooler cold for a bit longer without 
endangering the battery. When you see the LED blink
ing, however, it's a warning sign that the battery is close 
to expiring. 

Low-Battery Indicator 

Q . Do you know of a solid-state device that will 
turn on an LED when the battery voltage falls 

belo.w a set point? 
Thomas V. Wahl 

via Internet 

• Several. Let me serve up a medley of them. The 
first is built around an MIC833 made by Micrel 

(www.micrel.com/index.shtml) and available from 
Future Electronics, now -Future Active, (800-655-
0006; www.future-active.com). 

+SV 

604k 5 
3 

/' 
_i.:!: 
..=.Li CELL 56k 

1 340k 2 

_L._ _L._ 
- - -- - -

The MIC883 is a precision dual-voltage comparator 
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that pulls the open-drain output low when the voltage points are exceed. In 
other words, as long as the voltage remains within the window of overvoltage 
and undervoltage, the output is high. Once the voltage drops below the resis
tor-network-defined level, the output goes low and stays low until reset by a 
fresh battery. This prevents battery-voltage chattering. where the voltage rais
es slightly when disconnected, then drops low again when reconnected. 
Sometimes chattering is good, as in the example above ("Low-Battery Cut
Off'), but not this time. Note that the maximum battery voltage is 5.5 volts 
and the maximum input voltage is 6 volts . 

Another option is the ssL-Lx5093Lbi-SRD from Lumex (847-359-2790; 
www.lumex.com/pls/lumex/subproduct__galary?iproduct_id= I 000588). 
This indicator is a single-device solution.As long as the battery voltage stays at 
its nominal 3 volts, the LED is dark. If the battery voltage drops to 2.5 volts 
(the absolute minimum for a lithium cell) , the LED comes on. This is a perfect 
indicator for cordless communication devices. 

L 
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0.50 (0.020) 
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PARAMETER MIN TYP 
PEAK WAVELENGTH !i60(REO) 

!ID INPUTVOLTAGE(Vm) 3.0 

DETECTION VOLTAGE (Vd) 235 2.5 
AXIAL INTENSITY 3.0 
STAHD!IYCURREHT (lil) 5.0 

HYSTERESIS VOLTAGE l'ibYst) 100 
OUTPUT SINK CUR.RENT !bi*) 6.0 6.5 
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@] OPERATING TEMPERATURE OTO +85 
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And lets not ignore the ubiquitous LM339 quad comparator, which can 
monitor battery voltages up to 36 volts. 
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In this figure, I showlthree popular LM339 low-voltage detection circuits, 
each representing a mul~iple of the venerable 12-volt lead-acid battery.As the 

Go Wireless Wilh Our Modules 
SILRX/TXM 

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

Both units are supplied in space-saving sin
gle-in-line packages and offer SAW controlled, wide 
band FM transmission/ reception. 

The modules are particularly suited to bat

RPC 

tery-powered, 
portable applica
tions where low 
power and small 
size are critical 
design criteria. 

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

ting and 
recovery func
tionality, 
requiring only 
a simple 
antenna and 
5V supply to 
operate with a 
mi<::rocon
troller or a PC. 

TX2/RX2 
The TX2 and RX2 radio transmitter and receiver pair 

enable the simple implementation of a data link at up to 
40kbit/s at distances up to 75m in-building and 300m open 
ground. Both modules combine full screening with extensive 
internal filtering to ensure EMC compliance by minimizing 
spurious radiations and susceptibilities. The TX2 and RX2 
modules wlll suit one-to-one and multinode wireless links in 
applicauons including car and building security. EPOS and 
inventory tracking, remote industrial process monitoring, 
and computer networking. 
Because of their small size 
and low power require
ments, both modules are 
ideal for use in portable, 
battery-powered apphca
tions such as hand-held 
terminals. 

BiM 
The BiM module integrates a low-power 

UHF FM transmitter and matching superhet 
receiver together with data recovery and 
TX/RX change over circuits to provide a 
low-cost 
solution to 
imple
menting a 
bi-direc
tional 
short
range 
radio data 
link. 

HP 11M2A Signal Ge!Mnltor 

100 khz-1057.5 MHz. Opt 002 

1 hz resolution, output -140 to 
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AM FM PM Pulse digital sweep, HP-18 

Original lis1 $22.7K M000.00 

$995.00 -- ; ' 

MAXON CTCSS Programm11ble 

Tone Encoders Model CA-1112 C 

Any tone 67 - 250.3 Hz (+/- .01 Hz) 
Low distortion sine wave output with 

variable amplijude of 0-2V p-p. 8+ 5V 
im. in size to Comm Spec SS32. $9.95 

+20dbm, HP-18, stability+/- 2ppmlyr. 

Orig list $45.BK $7,000.00 
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NEW................... $300.00 

TXRX42-888 
800 MHz 1 O ch multic:oupler +Bdb 

NEWllAR ABC-12-25 

AUTO BATT CHGR 
Charges 2 banks ol 12V 
25A battll, fixed or marine 

1151230VAC 
NEW (list $485) $75.00 

system gain 808-825 MHz -v~1s~IT~~o~u=R~ 

w~~·! ' ! NEW ... $$00.00 

MDMRADIO.CO• 

NEW I ft OPEN 

EQPT.RACKS 

s100.oo .. 

(Suggested project 

shown in above pie.) 

MOM JMOIO, L 11>. 101·611·0300 
1629 N. 31st Ave., Melroee Park, IL 60180 Ema~ = sales@mdmradio.com 

Circle #47 on the Reader erv1ce ard. Nuts & Volts Magazine/ APRrL 2001 19 



battery voltage steps from 12 volts to 24 volts to 36 volts, the resistors have 
to keep in step so that the cutoff voltage is proportionally the same.A small 
amount of hystersis has been added via the IM feedback resistor from the 
output to the positive input. This prevents chattering. 

ATX Motherboard, AT Power Supply 

Q .. I have an ATX motherboard and a cabinet with an AT power supply. I 
can adapt the cabinet to accept the ATX motherboard, but the power 

connector is not compatible. Does anyone market an adapter to connect the 
ATX to the AT? If not, does the AT supply have the proper voltages and cur
rent capacity for me to make my own adapter? 

Curtis Powell 
via Internet 

A . There is a big difference in the way an AT and an ATX power supply 
_operate. For example, the AT power supply has an external on/off power 

switch, whereas the ATX uses an ir:iternal power off function to power down 
the motherboard, but not turn it completely off. I understand you have this 
cabinet just laying around and you want to make use of it, but your time and 
money is better spent on an ATX cabinet with an ATX power supply.You can 
find them for $50.00 or less anywhere in town or on the Internet. 

Sensitive AC Voltmeter Fixed 

Q . I've been trying to build the "Sensitive AC voltmeter" you describe in 
the Dec. 2000 column, but I'm having little luck. I am sure that the 

I OOu"f cap is drawn wrong in the diagram, as it would short all AC input 
directly to ground. I suspect it should connect to the junction of the three 
nearby resistors. I also wonder about the diode that appears to short out the 
meter. 

Alan May 
via Internet 

A . You're absolutely right! The I OOuF capacitor should connect to the 
resistor junction, as shown in the corrected schematic below. 

lOOk 
IM 

lOuF 

~ 
__l_ 

+12V 

0-lmA 6 
I 

1N34A (6 places) 

!RANGEi 

-T2000uF 

__l_ 

As for the diodes around the meter, they protect the meter from over
voltage and reverse currents. Don't forget that these diodes have a forward 
voltage drop (Vf) 0.3 volts and a reverse blocking voltage (Vr) of 75 volts. The 
resistance of the meter is about 80 ohms. Using Ohm's Law we see that the 
voltage across the meter is 0.08 volts, so the diodes present no short-circuit 
threat. For details on how to make this meter even more versatile, check out 
"Peak Reading AC Voltmeter" later in this column. 

Peak Reading AC Voltmeter 

Q , In your December 2000 column you described a "Sensitive AC 
Voltmeter" which I thought would be a nice feature to add to a func

tion generator (similar to the "Simple Sinewave Generator" in the same col-
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umn) . How would you adapt it to also measure the output level in the trian
gle- and squarewave modes? 

Gary 
via Internet 

A . The voltmeter will measure both square and triangularwaves as it is 
_with no modification - just a recalibration. The meter is presently cali

brated for an RMS sinewave (effective voltage value), which is 0.707 times the 
peak voltage. The equivalent RMS value for a squarewave is 0.50 and 0.58 for a 
triangularwave. 

However, it's often more important to know the peak voltage rather than 
the RMS value - especially when working with squarewaves. For this, you 
need a peak detector, an add on circuit that goes ahead of the AC voltmeter. 

Vin 10k 
0---"./V-..-

D1 -------0 Vout 

1 Ok + C1 I 1uf ~OM 

The basic circuit is built around a non-inverting op amp, a rectifier diode, 
and a storage capacitor. With a positive input signal, the output of the op amp 
rises until the inverting input voltage equals the peak non-inverting voltage, 
while at the same time charging capacitor CI. When the input goes negative, 
DI becomes reversed biased thereby preventing CI from discharging and 
holds the peak voltage value. CI would remain in this state indefinitely -
unless discharged by an external force, like a shorting switch (very often used) 
or a discharge resistor, like a I OM resistor. This allows the output to follow 
the peak input voltage as it changes value. 

+12V 

100k 

~ 10uF 10k 

~E-~ · 

....L ....L 

j
100k ~ 

....L 1 OOuF '--------------

-:- -=-

10k 

1 N34A (6 places) 

I RANGE I 
~ 99 

14 140 ~,. 

To add this circuit to the AC voltmeter, certain modifications are made, as 
shown above. The changes include biasing the op map using a virtual ground 
so that it can operate from a single power supply, and changing the values of 
the calibration resistors.As before, all range resistor values must be I% or 

· better, as well as the peak detector I Ok resistors. Because of slight tolerance 
differences even in the best of resistors, I've added a ZERO ADJ potentiome
ter: 

LED Bulb Replacements 

Q . I need an LED replacement for a T-1 3/4 standard bulb, like a #387 or 
a #327. Where can I obtain them (making them by hand takes too 

longJr 
· Evelyn Marcy 

via Internet 
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While LED bulb replacements are not plentiful, they do exist. In fact, 
they are most popularly used to replace traffic signals because they last 

a lot longer and consume less power. Here is a list of LED panel lamp replace
ment manufacturers I'm familiar with. 

Dialight Corp 
732-223-9400; www.dialight.com/products/pdfs/pmp_pdfs/pg38.pdf 

LEDTronics 
800-579-4875; http://datasheets.led.net/minbased.htm 

Lamp Technology, Inc. 
631-567-1800; www.lamptech.com 

Starled 
3 I 0-603-0403; www.starled.com 

Universal Garage Door Remotes 

I'm in need of an 18-pin in-line IC with the following markings on it. 

22758C 30008 SMCC9116 

It's a Genie Garage Door opener model SD8000, year 1991. The IC is 
inside the remote (AT90). I called Genie, but got no help. Can you help? 

Art"Heyman 
Apple Valley, CA 

Sorry, I wasn't able to find this chip anywhere in my sources; it appears 
to be long obsolete. Fortunately, not all is lost. You can replace your old 

remote with a universal remote. They generally cost between $20.00 and 
$25.00, and are readily available. Here is a short of list of vendors I found on 
the Internet. 

Install Masters 
800-216-4991; www.imdoors.com/TableRemotes.htm 

Metro Overhead Door 
888-813-6772; www.metrooverheaddoor.com/Remotes.html 

Universal Electronics 
800-843-3251; www.oneforall.com/ugdo2pro.html 

The Flexcam acts as an internet 
camera server. No software 
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, pan/tilt/zoom 
interface and network configuration. 
All of them are administrated by the 
web browser. Features 4 video 
inputs-1 internal - 3 external. 

LIVE VIDEO! 

I· 

Cool Web Slt:es • • • • • • • • • • • • • • • • • • • • • • 
Have questions? These web sites have answers. 

In-depth theory and practical designs on transistor amplifier design, LC 
filters, and oscillators. A lighter look at receivers, transmitters, and test 
equipment. 

http://www.electronics-tutorials.com 

Good answers on everything from arts & entertainment to cars to 
religion from "experts" in the field. Gave very accurate answers on "test" 
PC question. Free Q&A service. 

http://www.allexperts.com/ 

Fundamentals of electricity sponsored by Cutler-Hammer, manufactur
er of switches, circuit breakers., control transformers, and relays. A course 
in Basic Electricity I 0 I. 

www.ch.cutler-hammer.com/training/slfstudy/navigate 
/webmanualmenu.htm 

The classic How Does It Work? Everything from chocolate to sub
marines to asteroids. 

www.howstuffworks.com/ 

What happened to all the futuristic stuff that was supposed to change 
our lives by year 2000? 

http://www.retrofuture.com/ 

USB Primer: Kosta Koeman and Stuart Allman of Cypress 
Semiconductor Corporation present a comprehensive overview of USB 
2.0, addressing bandwidth, translators, connectors and electrical character
istics, but perhaps most notable is the side-by-side comparison with IEEE 
1394a. 

http://tmO.com/sbct.cgi?s= I I 84I7869&i=309095&d=11 I I 008 

The SWC-40R combines a black & white 
video camera, digital image storage, video 
motion detection and an alarm interface in 
a compact, vandal proof enclosure. It is 
unique as it offers a complete CCTV 
surveillance system within a single 
compact enclosure. SWC-40R 
a- All-in-one CCTV system $849.95 

a- Built-in digital image storage 

a- Programming and image retrieval by 
remote control 

a- Built-in video motion detection 

INTERNET! a- Built-in alarm interface 

ICRO VIDEO HEAD "SNAKE" CAMERA 

a- Quick Change Lens Pack (standard): 
3. 6 installed 2. 9, 6. 0, 8. O provided 
(12.0 and 16.0mm available) 

Fully 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 TYL. Comes complete 
with a 12" video I power cable. 

VIDEO H EAD IS ON LY 
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a- Black and white standard resolution 

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

I 

I 



Turn Your Multimedia PC into a Powerful 
Real-Time Audio Spectrum Analyzer 

~ 

• 20 kHz real-time bandwith 

• Fast 32 bit executable 

• Dual channel analysis 

• High Resolution FFT 

• Octave Analysis 

• THD, THD+N , SNR 
measurements 

• Signal Generation 

• Triggering, Decimation 

• Transfer Functions, Coherence 

• Time Series, Spectrum Phase, 
and 3-D Surface plots 

• Real-Time Recording and 
Post-Processing modes 

Applications 

• Distortion Analysis 

• Frequency Response Testing 

• Vibration Measurements 

• Acoustic Research 

System Requirements 

• 486 CPU or greater 

• 8 MB RAM minimum 

• Win. 95, NT, or Win. 3.1 + Win.32s 

• Mouse and Math coprocessor 

• 16 bit sound card 

Priced from $2.99 
(U.S. sales only- not for export/resale) 

DOWNLOAD FREE 30 DAY 
TRIAL! 

www.spectraplus.com 

PHS Pioneer Hill Software • l 
~:~~~~~~"9~~70 ~ Sp_ectra ~ us 

a subsidiary of Sound Technology, Inc. FFT Spectral Analysis System 

Sales: (360) 697-3472 Fax: (360) 697-7717 e-mail: pioneer@telebyte.com 

Circle #49 on the Reader Service Card. 

BL'Y SELL RENT LEASE REPAIR CALIBRATE 

EXCALIBUR ENGINEERING, INC. 

Excalibur Engineering, Inc. is a leading dealer of 
reconditioned test & measurement equipment! 

WE PURCHASE SURPLUS T&M 
EQUIPMENT! 

PLEASE CALL OR FAX A LIST OF 
YOUR SURPLUS TODAY! 

Ph 407-321-5423 Fx 407-321-5817 

Excalibur has the most flexible trade in policy in the 
industry! We: 

• pay top dollar for your excess equipment. 
• trade for equipment you can use now. 
• offer credit toward future purchases. 
• buy you new equipment direct from Mfg. 

Have available over 30 Mfgs. @ 20 %-80 % off list 
ISO 9002 Registered and Certified# CA-05-00-01 
Audited & approved by Hewlett Packard & Fluke 

"CHOOSE THE COMPANY 
PROFESSIONALS CHOOSE" 

EXCALIBUR ENGINEERING, INC 
3198-C Airport Loop Dr., Costa Mesa, CA. 92626 

BUY SELL RENT LEASE REPAIR CALIBRATE 
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Upgrade To USB 

Q - I'm hearing a lot about the USB port with all of its bells and whistles. 
There are plenty of USB peripherals available, but where is the port? As 

you ~ay have guessed, my PC doesn't have a USB port, and I can't find any 
information on how to get plugged in short of buying a new motherboard. Is 
there any way to retrofit or upgrade a PC that didn't come with a USB port? 
Also, where can I get in-depth information on the USB? 

Chris 
Bieber, CA 

Q.. I'm looking to make a cable that goes from a parallel connector to 
' USB port. I want to convert over my zip drive and camera to a USB 

inte;:Face. 
Joe Clifford 
via Internet 

A -You can easily and inexpensively add as many as seven USB ports (via 
. a USB controller adapter card) to any PC with a PCI slot and a 486DX-

66 or better processor. Jameco (800-831 ~4242; www.jameco.com) sells 
three models. Jameco also sells a number of adapters that can change every
thing from parallel to RS-232 to Ethernet to USB. 

Two Type A USB port ISA board 
Part No. 155299; Product No. KW-580. 

$29.95 

Four Type A USB port ISA board 
Part No. 172953; Product No. KW5804 

$49.95 

Seven Type A USB port ISA board 
Part No. 172961; Product No. KW5807 

$69.95 

USB to parallel 
Part No. 173008; Product No. UPC200 

$39.95 

USB to serial (RS232) 
Part No. 164048; Product No. USC I 000 

$49.95 

USB to Centronix 
Part No. 155352; Product No. UC 1284 

$29.95 

USB to Ethernet 
Part No. 168815; Product No. EP 1427 

$59.95 

To control the USB port, you need Windows 95 or Windows 98, which 
contain the needed drivers. For a very detailed discussion of the USB and how 
to develop custom USB peripherals, check out USB Complete by Jan Axelson. 
This book is also available from Jameco for $49.95 (Part No. 171900), or save 
yourself a few bucks by shopping Amazon.com. 

Phantom Power Losses 

Q ! . Using a I 6F84, I have built a keypad application operating from a 9-
volt battery. Unfortunately, the processor can run only a few days 

befor~ the battery goes dead. I am using the internal pull-ups on PORTB, a 4-
MHz clock and operating the PIC in the sleep mode, so I can't see why the 
battery isn't lasting longer.When the MCLR is pulled low, the processor wakes 
up and the keypad is once again responding. Ironically, when the processor is 
in the sleep mode, the current draw doesn't change. I have been working on 
this for over a month, posting at various sites, and rewriting code without any 
progress. My latest attempt was placing sleep with a NOP in an assembly lan
guage routine. This failed as well.Any help is greatly appreciated. 

Brad Hammer 
via Internet 

A - It's quite obvious the current drain isn't coming from the PIC chip, so 
'""-1 asked Brad for more details, specifically the voltage regulator section. 
Brad responded, "I'm using a 3.3-volt zener diode , not a 5-volt regulator. 
Could this cause problems?" Aha, just what I suspected. He was using either a 
7805 or a zener diode, both of which require about 6mA of quiescent cur
rent. Using a little math (tirne = 650mAH I 6mA), we see that a 9-volt battery 
will last about I 08 hours under these conditions - 4-1 /2 days. It also explains 
why there is no measurable drop in current when the PIC goes to sleep. The 
solution is a low-power voltage regulator, like the ICL7663. 
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When the PIC is in the sleep mode, the ICL7663, which is always awake, 
draws a mere 3.SuA from the battery - a far cry from the 6mA appetite of 
the zener. This chip sells for about $3. I 5 and is available from Future 
Electronics (800-655-0006; www.future-active.com) and Newark 
Electronics (800-463-9275; www.newark.com). 

Telephone Line LF Antenna Revisited 

g . In your Jul. 1996 column, you mentioned using a high-pass filter to 
utilize the phone line as a SW (short-wave) radio antenna. Is something 

I is available off-the-shelf assembled or in kit form? . 
Tom Lakia 

via Internet 

A . Not that I know of, but you can find it popularized on the Internet 
now that the genie is out of the bottle. I've seen responses where it 

worked great, and others where the phone lines actually made things worse. 
Because this circuit was published five years ago, let me bring our new readers 
up to date. The original question was "How do I create a LW or SW antenna 
in a small apartment?" I suggested using the telephone lines (because they 
extend beyond the local power pole) and this simple circuit. 

4.7k COOLER 

470 

__!.! 
2N2905 i-JD 

-=-12v 1 Ok __.2J IRF510 

s 
1 N52408 

Cooler 
ON 

To block the ringer and voice signals, I inserted a high-pass filter between 
the phone line and the receiver input. Should your receiver use a ferrite loop
stick antenna, and not sport an ANT connection, simply wrap several turns of 
26-gauge magnet wire (you can buy small spools of magnet wire from Radio 
Shack, part number 278-1345) around the ferrite rod and connect it to the 
output of the filter through a 47-ohm resistor. While some readers may sug
gest using the power lines instead of the phone line, they present a shock haz
ard and aren't as effective. 

Don't Bury That Old Printer, Recycle It 

• Is there a practical and inexpensive way to use an Apple Colorstyle 
Writer 2200 printer with a standard IBM type PC computer?The 

printer has an 8-pin DIN connector, so it must have to interface with the PC's 
serial port. Does anyone make a PC adapter cable or converter for this print
er? 

D.L. Hartley 
Yellville, AR 

A . I know it's tempting, if not almost sinful, not to recycle old PC compo
nents for other use and applications. But, like in the question above 

("ATX Motherboard.AT Power Supply") there comes a point of diminishing 
return. Foremost, you have to ask yourself: "How long will printer supplies for 
this model be available?" No printer is supported forever.And how does the 
print speed and resolution compare to today's inkjet printers, many of which 
sell for less than $100.00? 

Yes, I used to be a lot more ambitious about recycling old 286 systems 
and peripherals for less-demanding applications, too. But as technology pro
gresses, we find more and more embedded microcontrollers, like Microcode's 
PIC series, running circles around even a 466-DX PC. So what do you do with 
a PC-XT or Apple II dinosaur? I haul them off to a local computer recycler, 
where the semiconductors and plastics are separated from metals, and each 
finds a niche in the recycling process - much like recycling aluminum bever-

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. 

G120l2 
120xl2-pixel LCD 

SGX-1 20l $99.00 
Same size as 2x16 text LCD 

Editable font{s) in 4 sizes 
Up to 6 screens in EEPROM 

Easy terminal protocol 

(3.7 x 2.8 in.) 

(3.2 x 1.4 in.) 

G12864 
128x64-pixel LCD 
$199.00 BGX·128L·l 

Large, sharp LCD 
Editable font(s) 
Up to 14 screens in flash 
Separate text, graphics layers 
089 connector built in 
AC adapter jack built in 
Easy terminal protocol 
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age cans. I know that not everybody has a computer recycler in their back 
yard, but it's up to us to search out recyclers and make sure we don't over
load our landfills with obsolete PCs - they're already overpopulated with 
more than enough old TVs, and we certainly don't want them to get together 
and procreate another lame set-top box threat. 

MAILBAG 

DearTJ: 
Regarding several letters in the Jan. 200 I issue, I came across an interest

ing web site for Cue Cat information. The site http://cuecatastrophe.com/ has 
a stated vow of listing all Cue Cat web sites.As of 2119/0 I they list 239 mir
ror sites and have 49 posted messages. This is the starting place for anyone 
looking into the Cue Cat for both hardware and software modifications and 
applications. 

•Applications information included 

•Dimensions: 11 .5 x 7.0 x 2.75' 

Dave Gulkis 
via Internet 

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

Vikitt5S~st~ms1Htm1afioHa 100 North Hill Drive #42, Brisbane, CA 94005 

Phone (415) 467-1220 •Fax: (415) 467-1221 •Web: www.vikingint.com 
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April 1 

CT - SOUTHINGTON - Hamfest. 
Southington High School. Talkin: 145.49, 
224.80, and 444.25. Southington ARA, 
Chet Bacon KA11LH, 860-628-9346. 
Email: ka1ilh@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: 
freedom 1@advertisnet.com 
NH - LONDONDERRY - Hamfest. Lion's 
Club Hall, Mammoth Rd., Rt. 128. VE ses
sions. Talkin: 146.850-/PL 85.4. Interstate 
Repeater Society, Paul Gifford K1LL, 603-
883-3308. Email: K1LLX@juno.com 
WA - SPOKANE - Hamfest. Spokane 
Community College, Mission and Greene 
Sts. 9am-5pm. VE testing. Talkin: 146.52 
simplex, 147.38 repeater. Lilac City ARC, 
Warren Kelsey KJ7BB, 509-534-8443 

April 8 

NC - RALEIGH - Hamfest. NCS Fairgrounds, 
Jim Graham Bldg. 8am-4pm. Raleigh ARS, 
Chuck Littlewood K4HF, 919-872-6555. 
Email: k4hf@arrl.net 
Web: http://www.rars.org 
WI - STOUGHTON - Hamfest. Mandt 
community Center, Stoughton junior 
Fairgrounds. Talkin: 147.150. Madison 
Area Repeater Assn., Paul Toussaint 
N9VWH, 608-245-8890. 
Email: n9vwh@arrl.net 
Web: http://www.qsl.net/mara/ 

April 13-14-15 

GA - AUGUSTA - Hamfest. Radisson Hotel 
& Conference Center, Two 10th St. Garden 
City Channel Masters CB Club, Inc., Moses 
706-793-7828 

April 14 

AL - ALBERTVILLE - Hamfest. Marshall 
County ARC, Buddy Smith AC4B, 256-593-
7741. Email: kc4url@bellsouth.net 
MO - JOPLIN - Hamfest. Joplin ARC, Ray 
Brown KBOSTN, 417-781-4967. 
Email: raybrown@ipa.net Web: 
http://www.joplin-arc.org 
WV - GASSAWAY - Hamfest. Pioneer 
ARA, Ed Messenger N80YY, 304-462-5312. 
Email: n8oyy@rtol.net 

April 15 

MA - CAMBRIDGE - Hamfest. MIT Radio 
Society/Harvard Wireless Club/MIT UHF 
Repeater Assn., Steve Finberg W1GSL, 
email: w1gsl@mit.edu (Nick Altenbernd 
KA1MQX, 617-253-3776 9am-5pm.) Web: 
http://web.mit.edu/w1 mx/www/swapfest 
.html 

April 20-21 

AR - LITTLE ROCK - Hamfest. Expo 
center. Fri: 4pm-8pm, Sat: sam-4pm. Jim 
Blackmon K5VZ, 870-246-6734 office, 870-
246-7833 home. Email: k5vz@ezclick.net 
Web: http:/ /www.aristotle.net/ - hamfest 
TN - NASHVILLE - Hamfest. Holiday Inn, 
Brentwood. southeastern VHF Society, Bob 
Lear K4SZ, 706-864-6229. Email: 
k4sz@alltel.net Web: www.svhfs.org 

April 21 

FL - CORAL GABLES - Hamfest. Flamingo 
Net, Univ. of Miami ARC, Physics Parking 
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Cf he Events Calendar is a free service for publicizing electronic events such as 
<:_) amateur radio hamfests, flea markets, etc. If your organization is sponsor
ing an event and would like a free listing, contact us at least 60 days in advance. 
Include your flyer, estimated attendance, name of the person to contact, and 
phone number. 

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

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

Lot. Talkin: 146.865. Bill Moore, 305-264-
4465 days. Email: WA4TEJ@beethoven.com 
FL - TAMPA - Hamfest. Tampa ARC, Biff 
Craine K4LAW, 813-265-4812. 
Email: k41aw@arrl.net 
Web: http://www.hamclub.org 
IN - MICHIGAN CITY - Hamfest. Michigan 
City High School, 8466 w. Pahs Rd. 8am-
1 pm. Michigan ARC, Inc., Ron Stahoviak 
N9TPC, 219-325-9089 
KY - MURRAY - Hamfest. MSUARC, Bill 
Slayman KE4JFS, 270-437-4215. Email: 
ke4jfs@arrl.net 
NC - MORGANTON - Hamfest. Burke Co. 
Fairgrounds. Talkin: 146.745. catawba 
Valley, Tom 828-433-6205, Larry: 
af4hx@worldnet.att.net 

COMPUTER SHOWS 

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

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

,. 

Computers And You, 734-283-1754 
www.a1-supercomputersales.com 

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

I ristiog information shOuld be sent to: • 
Nuts. Volts~ 

Events calendar 
430 Princeland CoUJt 
Corona, CA 92879 

Phone 909-371-8497 
Fax~~ 

E-mail events@nut.svolts.com 

Gibraltar Trade Center, Inc. 
810-46~440 Mt. Clemens, ML 
E-Mail: mtclemens@gibraltartrade.com 
www.gibraltartrade.com 

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

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

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

NJ - WEST ORANGE - Hamfest. West 
orange High School, 600 Pleasant Valley 
way. 8:30am-1pm. VE session. IRAC, Jim 
Howe N2TDI, 973-402-6066. Email: 
jimn2tdi@att.net Web: www.qsl.neUk2gq 
OH - COALTON - Hamfest. Jackson County 
ARC, Edgar Dempsey KD8XL, 740-286-
3239. Email: kd8xl@ohiohills.com 

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

1 ComputerShow 
770-663-0983 

TX - BELTON - Hamfest. Bell County Expo 
Center. Talkin: 146.820-, PL 123. Temple 
ARC, Mike LeFan WA5EQQ, 254-773-3590. 
Email: hamexpo@tarc.org 
Web: http://www.tarc.org 
VA - CHESAPEAKE - Hamfest. Chesapeake 
ARS, Richard Siff WA4BUE, email: 
melody@pilot.infi.net 

April 21-22 

FL - CORAL GABLES - Hamfest. Flamingo 

April 28 

AL - MOULTON - Hamfest. Bankhead ARC, 
Lee creuzer N8MHC, 256-351-7916. 
Email: n8mhc1 @cs.com 
Web: http://www.n4idx.org 
CA - SONOMA - Hamfest. Sonoma Valley 
Veteran's Memorial Bldg., 126 First St. w. 
8am-12pm. VE exam. Talkin: 145.35, -600, 
PL 88.5. VOMARC, Darrel Jones WD6BOR, 
707-996-4494 
FL -GAINESVILLE - Hamfest. Alachua 
County Fairgrounds, SR222 (3400 NE 39th 
Ave). Walt W4TKE, 352-332-3386, email: 
w4tke@arrl.net or Mike KE4UVQ, 352-336-
6361, email: ke4uvq@bellsouth.net 
SC - WINDSOR - Hamfest. salkehatchie 
ARS, Adam Hoffman AF4QZ, 803-245-
4673. Email: af4qz@arrl.net Web: 
http://www.qsl.neUkf4cvo 

April 29 

IL - ARTHUR - Hamfest. Moultrie/Douglas 
County Fairgrounds. 8am-1pm. Talkin: 
146.055/146.655 and 449.275/444.275. 
Moultrie ARK, Ralph :zancha WC9V, 217-
543-2178 days or 217-873-5287 eves. 
Email: rzancha@one-eleven.net 
OH - ATHENS - Hamfest. Athens 
Community Recreation Center. 8am-1pm. 
Athens county ARA, Drew McDaniel 
W8MHV, 740-592-2106. 
Email: dmcdaniel1@ohiou.edu 
OH - CANFIELD - Hamfest. Mahoning 
county career and Technical center, 7300 
N. Palmyra Rd. 8am-2pm. VE exams. 
Twenty over Nine Radio Club, Don 
Stoddard N8LNE, 330-793-7072. Email: 

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

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

n81ne1@juno.com 
PA - WASHIN{iTON - Hamfest. 
Washington Amateur Communications 
Club, Jim Burtoft KC3HW, 724-228-0546. 
Email: jbur@mlynk.com 

MAY 2001 

May 4-5 

LA - BAKER - State Convention. Baker 
Municipal Auditorium, 3225 Groom Rd. Fri: 
5-9pm, sat: 8am-4pm. VE testing sat. 
Talkin: 146.19/79. Baton Rouge ARC, Herb 
Ramey W5LSU, 225-654-6087, 1-800-256-
FEST. Email: W5LSU@att.net 

May 5 

AZ - SIERRA VISTA - Hamfest. Cochise 
ARA, Robert Warren KF7TJ, 520-803-1453. 
Email: warnel@juno.com Web: 
http:/ /www.qsl.neUk7rdg 
Ml - CADILLAC - Hamfest. cadillac junior 
High School. 8am-12pm. VE exams. Talkin: 
146.980/K8CAD-R. wexaukee ARC, Rick 
Hockridge K8WZS, email: k8wzs@arrl.net 
SC - GREENVILLE - Hamfest. Blue Ridge 
ARS, Bob Watson W4RGW, 864-833-2204. 
Email: w4rgw@arrl.net Web: 
http:/ /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 

E-Mail: narisaam@aol.com 
Web: http://www.shownsale.com 

/ 
Northern Computer Shows 
978-744-8440 
E-Mail: inquiries@ncshows.com 
Web: ncshows.com 

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

Temple. sat: 9am-5pm, Sun: 9am-4pm. FCC 
exams. Talkin: 146.88. BARC, Glenn Glass 
KE4YZK, 205-681-5019. 

· Email: ke4yzk@bellsouth.net 
Web: http://www.w4cue.com 
NJ - EDISON - Trenton Computer Festival. 
NJ Convention Center, Raritan Center. Sat: 
10am-5pm, sun: 10am-4pm. KGP 
Productions, Inc., 1-800-631-0062. Web: 
www.tcfshow.com 
TX - ABILENE - West TX State 
Convention. Abilene Civic Center. Sat: 
8am-5pm, Sun: 8am-2pm. VE exams. 
Talkin: 146.1601760. Key City ARC, Peggy 
Richard KA4UPA, 915-672-8889. Email: 
ka4upa@arrl.net Web: http://www.ang 
elfire.com/txlkcarc76/hamfest.html 

May 6 

IL - SANDWICH - Hamfest. Sandwich 
Fairgrounds. 8am-1pm. Talkin: 146.73- or 
146.52 simplex. KARC, Bob Yurs W91CU, 
815-895-3310. Email: w9icu@home.com 
http://tbcnet.com/ -j leonard/hamfest.htm 
MD - HAGERSTOWN - Hamfest. 
Washington county Agricultural Center. 
VEC exams. Talkin: 147.090. Antietam 
Radio Assn., earl Morris WN3DUG, 717-
267-3411. Email: morriscw@cvn.net Web: 
http://www.qsl.neuw3cwc 
NY - YONKERS - Flea Market. Lincoln High 
School, Kneeland Ave. 9am-3pm. VE 
Exams. Talkin: 440.425 PL 156.7, 223.760 
PL 67.0, 146.910, 443.350 PL 156.7. Metro 
70cm Network, Otto Supliski WB2SLQ, 
914-969-1053. Email: wb2slq@juno.com 
Web: http://www.metro70cmn 
etwork.com 
PA - WRIGHTSTOWN - Hamfest. 



Middletown Grange Fairgrounds. VE test
ing. Tallcin: 147.09 and 443.950. 
warminster ARC, Tony Simek N3YNH, 
215-674-5218. Email: tsimek@aol.com 
Web: www.voicenet.com/-juno.com 
WV - RIPLEY - Hamrest. Jackson county 
ARC, Valerie Hunter KC8PPT, 304-372-
9518. Email: salamander54 252 
39@yahoo.com -

May 12 

NY - NEWBURGH - Hamrest. Temple Hill 
Academy, 525 Union Ave. 6am-2pm. VEC 
exams. 146.16 input (100 Hz PL), 146.76 
output. orange County ARC, Inc., Ed 
Moskowitz N2XJI, 845-534-3492 after 
7:30pm 
OK - EUFAULA - Hamrest. Community 
Center, comer of High & First St. Talkm: 
146.955 -600, 144.250 USB. Lake Eufaula 
Hamrest, Mark Magreevy N5PNE, 918-689-
53.66. Email: n5pne@yahoo.com 
Web: http://go.to/eufaulahamrest 
WA - STANWOOD - Hamrest. 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.ori: 
Web: http:/ /www.hamvent1on.org/ 

JUNE 2001 

June 1-2 

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

June 1-2-3 

NY - ROCHESTER - Atlantic Division 
Convention. Monroe County Fairgrounds, 
Rt. 15A. Fri: 6am-5:30pm, sat: 8:30am-
5:30pm, sun: 8:30am-1:30pm. Rochester 
ARA, Harold Smith K2HC, 716-424-7184. 
Email: harold@rochesterhamrest.org 
Web: http://www.rochesterhamrest.org 
OR - SEASmE - 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, 
770-995-6446. Email: 
johnka4vqh@aol.com Web: 
http://www.saf.com!are/atlfest.htm 
IL - SPRINGRELD - Hamrest. IL State 
Fairgrounds, Cooperative Extension Bldg. 
AR exams. Talkin: 146.685. Sangamon 
Valley RC, Edmund Gaffney KA9ETP, 217-
628-3697. Email: egaffney@family-net.net 
Web: http://www.w9dua.net 
Ml - GRAND RAPmS - Hamrest. 
Hudsonville Fairgroun<l_s. VE exams. 
Talkin: 147.16. IRA, Kathy KB8KZH, 616-
698-6627 between 4-7pm EST. Web: 
www.iserv.net/-w8hvg 

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: w9mksham
rest@hotmail.com Web: 
http://www.qsl.net/w9mks 
Ml - CHELSEA - Hamrest. Talkin: 145.450-. 
Chelsea ARC, inc., Bill Altenberndt 
WB8HSN, 19501 Bush Rd. Email: 
wd81el@hotmait.com 
NY - QUEENS - Hamfest. Hall of Science 
parking lot, Flushing Meadow Corona Park, 
47-01 111 th St. VE exams. Talkin: 444.200 
repeat, PL 136.5, 146.52 simplex. Hall of 
saence ARC, Inc., Steve Greenbaum 
WB2KDG, 718-898-5599 eves only. Email: 
WB2KDG@Bigfoot.com or Andy Borrok 
N2TZX, 718-291-2561, email: 
N2TZX@webspan.net 
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 8-9 

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

June 9 

MO - MACON - Hamrest. Macon County, 
Tri-County, Nemo, & Schuyler County 
ARCS, Dale Bagley KOKY, 660-385-3629. 
Email: nopr@arrl.net Web: http://www. 
istmacon.netl - 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. DuPage county 
Fairgrounds, 2015 Manchester Rd. VE test
ing. Talkin: K90NA 146.52; K90NA/R 
146.37/97 (107.2). Six Meter Club of 
Chicago, Joseph Gutwein WA9RIJ, 630-
963-4922 or 708-442-4961. Email: 
wa9rij@mc.net Web: http://www.cyber 
connect.com/orion/smcc.html 
IN • WABASH • Hamfest. wabash County 
4-H Fairgrounds, State Rd. 13N. Talkin: 
147.03/147.63 -442.325/447.325. Wabash 
County ARC, Ralph Frank KB9PLV, 219-
563-8487. Email: wia1@netusal.net 
KY - INDEPENDENCE - Hamfest. Northern 
KY ARC, Robert Blocher N8JMV, 513-797-
7252. Email: nkarc@juno.com 
web: http://home.fuse.net/dom/ 
OH - SUFFIELD (AKRON) - Hamrest. 
Goodyear ARC, Rich Kuster N8ZDQ, 330-
796-3951. Email: 
rich.kuster@goodyear.com 
NY - BETHPAGE - Hamrest. Briarcliffe 
College, 1055 Stewart Ave. Talkin: 146.850 
(PL 136.5). Long Island Mobile ARC, Ed 
Muro KC2AYC, 516-520-9311. 
Email: hamfest@limarc.org 
Web: http://www.limarc.org 

June 16 

NJ - DUNELLEN - Hamfest. Columbia Park. 
7am-2pm. Talkin: 146.025/625, 
447.250/442.250, PL 141.3 146.520 sim
plex. Raritan Valley Radio Assn., Doug 
Benner W2NJH, 732-469-9009. 
Email: wb2rtjh@aol.com Web: 
http://www.w2qw.com 

June 17 

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

June 23-24 

CA - FERNDALE - State Convention. 
Humboldt ARC, Redwood ARC, Farwest 
Repeater Assn., & Southern Humboldt 
ARC, Marci campbell K361AU, 
marddon@quik.com Web: 
http://www.geocities.com/dem95 501 

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 Cibort 
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 K9IOC, 
815-933-1323. Email: karsrest@yahoo.com 
Web: http://www.w9az.com 

July 14 

GA - GAINESVILLE - Hamrest. Lanierland 
ARC, Terry Jones W4TL, 770-967-6364. 
Email: w4tl@arrl.netWeb:http://www. 
mindspring.com/ -w4tl/hamrest.htm 
TX - TEXAS CITY - Hamrest. Tidelands 
ARS, Joe 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 - Hamrest. waubonsee 
Community College, Rt. 47 at Harter Rd. 
VEC exams. Talkin: 147.210 (+600) PL 
103.5/107.2. Fox River Radio League, 
Maurice L Schietecatte W9CEO, 815-786-
2860. Email: w9ceo@arrl.net 
Web: http://www.frrl.org/hamfest.html 

July 27-28 

OK - OKLAHOMA CITY - Hamrest. OK 
State Fair Park, Intersection t-40 and t-44. 
Fri: 5-8pm, sat: 8am-5pm. Talkin: 146.82. 
Central OK Radio Amateurs, Inc., email: 
corahams@swbell.net Web: 
www.geocities.com/heartland/7332 

July 28 

OH - CINCINNATI - Hamrest. OH-KY-IN 
ARS, Mr. Lynn Ernst WD8JAW, 859-657-
6161. Email: wd8jaw@arrl.net Web: 
http://www.qsl.net/k8sch 

AUGUST 2001 

August 4 

OH - COWMBUS - Hamfest. Voice of 
Aladdin ARC, James Morton KB8KPJ, 614-
846-7790. Email: kb8kpj@cs.com 

August 5 

IN - ANGOLA - Hamfest. Land of Lakes 
ARC, Sharon Brown WD9DSP, 219-475-
5879. Email: sharon.1.brown@gte.net 
NY - WILUAMSVILLE - Western NY 

AMAZING 
NVEN22001evEN See an_d Order from O~r"Action" 

DEVICES Web Site atwww.amazmg1.com 
~ ~ 

Laser Window Bounce Listener PLASMA FIRE SABERS 
Powerful listening system. yet simple in operation. You shine a laser at Kits, Pa~es ~ 
a window and intercept the reflected beam with our uffrasensilive Duplicates effect in the rrotion 
fiffered optical receiver. Vibrations on the wi?dow from int em al picture epic ol the centurvl 

soundsandvoK:esarenowdearlyheard. Rangecanbeuptosevera/ ...... Iii-~ Specify blue. gm, pur. redor ye/. 
hundred meters depending on laser power and optK:s used. 1:$ Moving light appears to evaporate into space 

Blades SGrfffl into handle f0< easy reptacen-ent 
LWB9 Plans for 3 Laser Window Bounce Systems ..................... $20.00 We stock all size and col0< blades. mau/eradaplers, tubes 
LWB&K Kit of 1 oo· Con'lllete f0< Science Project ······ ······ ........ $129.95 digital drivers, and parts f0< authentic designs. Wireless 
LLR3K Low Cost Optical Receiver Kit... ............ ················· · ······ .. $69.95 Interactive sound modules change tone with motion 
LLR30 Ready to Use Above Optical Receiver .............................. $99.95 SAB15Assbledwith 15· Blade .. $39.95 
LLR40 Higher Pelfonnance of Above Receiver/ Optics ....... ....... $199.95 SAB2o4 Assbled with 24• Btade .. $

79
•
9
5 SAB24K Kit ... $59.95 

LM650P3 Visible Red 5mN Laser Module to 100' ......................... $29.95 
CWL 10 10'™'Class1110 Invisible IR Laser up to 500' .............. $199.95 SAB36 Assbled with 36"Blade.S149.95 SAB36K Kit..$129.95 

Pain Field Pistol 
Caution I Do not aim at people! 
Blast out rodents with 
high power ultrasonics. 

Handheld and battery 
operated with all controls. 

Rental units available. 
PPP1 Plans ............................... $8.00 
PPP1 K KiVPlans ...................... $49.95 
PPP10 Ready to Use ....... .... .... $79.95 

Hover Board - ~.:;= 
28 pages of data related , ...;-,.- -
to the rrost revolutionary , •,

1 
" 

advance in transporla· .. ~. W 
lion. Cutting edge R&D ' 
HOVER Plans and Data ... 

Jacob's Ladder 
A 112" arc expands to over 4" 
as it travels up the Jacobs 
Ladder evaporating in space. 
• Adjustable arc control 
• Uses safe high frequency 
• Safety shock shut down 
• Full 20" ladder length 
• 110/220 vac 150 watts 
JACK3K Kit... ...... ........... $149.95 
JACK30 Ready to Use .. $249. 

Write In 53 on Reader Service Card. 

7lltf eoN7eot. Using 
Electron~c Hyp'°'is .. ~-~··· ~ -

Electronic circuitry places subject under your 
control! Induces ALPHA relaxed rrind states. 
HYP2 Plans ................................................ $10.00 
HYP2K Kit/Ptans ........................................ $49.95 
HYP20 Ready to Use... . ........ $69.95 

MIND2 Plans f0<Mind Control .................. $15.00 
MIND2K Kit/Plans ...................................... $49.95 
MIND20 Ready to Use ................ .. .. .. ..... ..... $79.95 

6 Transmitter Kits 
1 = ::::..- Cle.-1 Milo+ 

2 1 Mile+ Teleptone Transmitter. 

3 ~:;:;:e"...,~,7"'5"'itter 
4 ;=.,~Ing Beaain Beeping 
5 Video/Audio Rebroadcaste< 1 Mi. 

6 TV/FM Radio Oisruple<. Neat Prank! 
Oiscrellon Required 



~~CALENDAR 
Section Convention. Greater Buffalo 
Hamfest & Expo. Main Transit Fire Hall, 
6777 Main St. Tallcin: 147.255. Lancaster 
ARC, Luke c.alianno N2GDU, 716-634-4667. 
Email: luke@towncountryflorist.com 
Web: http://hamgate1.sunyerie.edu/ - larc 

August 11 

IL - QUINCY - Hamfest. Western IL ARC, 
Bob Crockett N9KUT, 217-222-4467. 
Email: w9awe@arrl.org 
Web: http://www.qsl.neUw9awe 

August 12 

IA - AMANA - Hamfest. Cedar Valley ARC, 
Chuck Bassett NOOUTS, 319-378-0448. 
Email: noouts@rf.org 
Web: http://cvarc.rf.org/ 
IN - GREENTOWN - Hamfest. Kokomo & 
Grant county ARCS, L. B. Nickerson 
K9NQW, 765-668-4814. Email: k9nqw@sky 
enet.net Web: http://www.netusa1/-k 
a6nqwnick/hamfest.html 
KY - LEXINGTON - Hamfest. National 
Guard Armory adjacent to airport. 8am-
4pm. VE sessions. Talkin: 146.760-. 
Bluegrass ARS, John Barnes KS4GL, 859-
253-1178. Email: ks4gl@juno.com Web: 
http://www.BluegrassARS.org/ 

August 19 

KS - SALINA - Hamfest. Central Kansas 
ARC, Ron Tremblay WAOPSF, 785-827-
8149. Email: tremblay@midusa.net 
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August 26 

IL - JOun - Hamfest. Bolingbrook ARS, 
Thomas Ballard N91JY, 630-739-3740. 
Email: tb1303@mediaone.net Web: 
http://geocities.com/k9bar I 

SEPTEMBER 200t 

September 7-8-9 

CA - RIVERSIDE - Convention. Inland 
Empire council of AR Organizations, Judy 
Ann Lowman W6YBS, 909-941-2367 or 
909-862-1886. Email: w6ybs@juno.com 

September 9 

NY - BE111PAGE - Hamfest. Long Island 
Mobile ARC, Ed Muro K2EPM, 516-520-
9311. Email: hamfest@limarc.org 
Web: http://www.limarc.org 
OH - FINDLAY - Hamfest. Findlay ARC, Bill 
Kelsey N8ET, 419-423-4604. 
Email: kanga@bright.net Web: 
http://www.brightneU -kanga/w8FUh 
amfest.html 

September 15 

PA - SCHNECKSVIUE - Hamfest. Delware
Lehigh ARC, Dick Dech KA3MOU, 610-837-
1585. Email: ka3mou@enter.net 

September 16 

CT - NEWTOWN - Hamfest. c.andlewood 
ARA, Ken Weith KD1DD, 203-743-9181. 
Email: weithranch@snet.net 

September 29 

NY - HORSEHEADS - Hamfest. ARA of the 
Southern Tier, Randy Viele N2SYT, 607-
625-5893 (days) or 607-738-6857 (eves). 
Email: n2syt@arast.org 
Web http:/ /www.arast.org 

September 30 

NY - YONKERS - Flea Market. Lincoln High 
School, Kneeland Ave. 9am-3pm. VE 
Exams. Talkin: 440.425 PL 156.7, 223.760 
PL 67.0, 146.910, 443.350 PL 156.7. Metro 
70cm Network, Otto Supliski WB2SLQ, 
914-969-1053. Email: wb2slq@juno.com 
Web: http://www.metro70cm 
network.com 

OCTOBER 200t 

October 7 

OH - MEDINA - Hamfest. Medina Two 
Meter Group, Mike Rubaszewski N8TZY, 
330-273-1519. Email: n8tzy@m3net.net 
Web: http:/ 1www.qsl.neum2m 

October 21 

NY - QUEENS - Hamfest. Hall of Science 
parking lot, Flushing Meadow Corona Park, 

Write In 54 on Reader Service Card. 

47-01111th St. VE exams. Talkin: 444.200 
repeat, PL 136.5, 146.52 simplex. Hall of 
Science ARC, Inc., Steve Greenbaum 
WB2KDG, 718-898-5599 eves only. Email: 
WB2KDG@Bigfoot.com or Andy Borrok 
N2TZX, 718-291-2561, email: 
N2TZX@webspan.net 

October 27 

CANADA • QUEBEC • LONGUEUIL • 
Hamfest. Montreal South ARC, Micheline 
Simard VE2XW, 450-446-0477. Email: 
ve2xw@amsat.org 
MN - ST. PAUL - Hamfest. Twin Cities FM 
Club, Amanda Roberts KGOAY, 612-535-
0637 or 651-460-6050. 
Email: kgOay@pdink.com 
Web: http://www.hamfestmn.org 

October 28 

NY - UNDENHURST - Hamfest. GSBARC & 
SCRC, Phil Lewis N2MUN, 631-226-0698. 
Email: info@gsbarc.org 
Web: http:/ /www.gsbarc.org 

NOVEMBER 200t 

November 17-18 

IN - FORT WAYNE - State Convention. 
ACARTS, James Boyer KB9IH, 219-489-
6700. Email: jboyer@ail.com 
Web: http:/ /www.acarts.com 
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HAM TV 

ending and receiving 
live ham radio audio 
and video is nick
named "ATV." Ham 
ATV signals are iden
tical to NTSC M stan

dards throughout the United 
States, using 6 MHz wide AM mod
ulation to carry color video and 
sound just like you see over the air 
on television Channels 2 through 
UHF. Some ham operators may 
also call this ATV mode FAST 
SCAN TELEVISION. Because ATV 
fast scan ham TV is a rather 6-
MHz wide emission, it is authorized 
on amateur radio bands only on 
UHF and higher frequencies . 

420 MHz - 442 MHz 
910 MHz - 916 MHz 
922 MHz - 928 MHz 
1240 MHz - 1246 MHz 
1252 MHz - 1258 MHz 
126b MHz - 1270 MHz 
1276 MHz - 1282 MHz 
1288 MHz - 1294 MHz 

Fast scan amateur TV is not 
permitted on the lower ham bands 
because of the 6-MHz wide emis
sion. No live ham TV on the 222 
MHz band, nor the popular two
meter band, nor six meters, nor 
the worldwide frequencies. Ham 
TV is only on 420 MHz and higher 
ham bands. Log onto 
www.hamtv.com for a closer look 
at the precise ham radio television 
frequency allocations, and what 

frequencies may be active in 
your area. 

Another form of imag
ing over the amateur radio 
bands is full-color, high-reso
lution, SLOW-SCAN TELEVI
SION sending and receiving. 
This emission is a scant 3 
kHz wide, making it skinny 
enough to fit onto any of the 
worldwide ham bands from 
160 meters through two 
meters. Sparkling, still
frame, video images take 
approximately 60 seconds to 
receive, and most hams use 
the Scottie II method of 
sending and receiving these 
images. The portable 
Kenwood VC-Hl video unit 
simply plugs into any 
Kenwood handheld or into 
almost any worldwide radio, 
and locks onto transmitted 
video signals in seconds. 
There is also software avail-
able to download radio video 
images on your computer. Hot 
worldwide frequencies to find video 
would be 14.230 MHz, 21.340 
MHz, and in the evenings, 7.171 
MHz. 

The Kenwood VC-H 1 is a pop
ular slow-scan TV sender and 
receiver when hooked into a hand
held transceiver because every
thing is right on that single video 
handheld unit - camera, color 
LCD screen, speaker microphone, 
and a curly cable that plugs into 

LMr.NlCdJ SPRING SPECIALS! lllllST IATIUllJ 
II AMERICA I 

Packs & Chal'[lflf for YAESU FT-SOR I 40R I 10R: 
FNB-40xh Sin>,.... 7.2v 650mAh $41.95 
FNB-47xh i-i 7.2v 1800mAh $49.95 
FNB-41xh 1swl!M!J 9.6v 1000mAh $49.95 

For YAESU FT-51R /41R I 11R: 
FNB-38 pack 15Wl 9.6v 700mAh $39.95 

For YAESU FT-530 I 416 I 816 I 76 I 26: 
FNB-26 poc1i1-i 7.2v 1500mAh $32.95 
FNB-27s 1swl'!MH) 12.0v 1000mAh $45.95 

For YAESU FT-4111470173133123: 
FNB-11 pack (5w) 12.0v 600mAh $24.95 
FBA-10 6-Cell AA case $14.95 

Packs for AL/NCO DJ-580 I 582 I 180 radios: 
EBP-20ns pack 7.2v 1500mAh $29.95 
EBP-22nh pk.(5w) 12.0v 1000mAh $36.95 
EDH-11 6-Cell AA case $14.95 

For ICOM /C-Z1A I T22-42A I W31- 32A I T7A: 
BP-180xh"" 1i-o ... i 7.2v 1000mAh $39.95 
BP-173 pack (5wl 9.6v 700mAh $49.95 

For ICOM /C-W21A I 2GXA TI V21AT:1s1a<0 "'G"'yJ 

BP-132s 1s......,1 12.0v 1500mAh $49.95 

For ICOM /C-2SA TI W2A I 3SAT I 4SA T etc: 
BP-83 oack 7.2v 600mAh $23.95 

For ICOM 02A T etc & Radio Shack HTX-2021404: 
BP-Sh pack 8.4v 1400mAh. $32.95 
BP-202spock!HTX·2021 7.2v 1400mAh $29.95 

For KENWOOD TH-79A I 42A I 22A: 
PB.J2xh P•ctclt-il.fll 6.0v 1000mAh $29.95 
PB-34xh e•ctc1s.,. ... 1 9.6v 1000mAh $39.95 
ForKENWOOD TH-78148128127: 
PB-13 !oriQin•hinll 7.2V 700mAh $26.95 

For KENWOOD TH-77, 75, 55, 46, 45, 26, 25: 
PB~x ... w1 • 7.2v 1200mAh 34.95 

Mail, phone, & Fax orders welcome! Pay with 
Mastercard I VISA I DISCOVER I American Express 

Call 608-831-3443 /Fax 608-831-1082 
Mr. NiCd - E H. Yost & Compa11y 
2211·0 Parview Road, Middleton, WI 53562 

CALL OR WRITE FOR OUR FREE CATAlOGI 
Cellular I Laptop I Yideocam I Commercial & A"3tion packs too! 

E-mail: ehyost@midplains.net 

by Gordon West 

TV newsman finds the little ICOM R3 video receiver 
fascinating! 

any Kenwood VHF / UHF handheld 
or an optional cable for any 
Kenwood HF transceiver. For other 
brands of equipment, accessory 
cable kits may be purchased at 
most ham radio swapmeets. 

Both slow-scan ham TV and 
fast-scan ham TV have their 
unique advantages, and there is 
pretty much an even mix of ham 
operators who experiment with 
one type of emission or the other, 
or both. Some hams enjoy the 
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artistic challenges of sending full
color, high-resolution images over 
worldwide frequencies , or perhaps 
downloading an image from astro
nauts from the Space Shuttle or 
the international space station. 

Yet, other ham radio operators 
see the utility of fast-scan TV, 
sending live television pictures up 
to 40 miles away simplex (same 
frequency), or sending live televi
sion signals up to a mountain-top, 
cross-band repeater that will now 

2000 WATT SOLA REGULATOR 

;- ~~-:~~~~:ia . ~~.<;:.!~ro":'c1ea~':'.!;!!,tt:~
·~t~J~~> !:!:! :::~~=:e~~~d:~:.:-. : 

In the input voltage. Aleo provides 
leolatlon and atep-uplslep-down lo 

\, allow lor various Input/output voltages. 
-- Input 95-1301175-2351190-260/380-520 

60Hz. Output 120f240YAC 60Hz 
2000YA. 17 Bx11 .4x9.6, 115 Iba ah. Unused, $250 ea, 21$450 • 

WHEATSTONE BRIDGE 
ZM-4 Wheatstone Bridge uoed 
to measure DC resistance. 
Resistance measurement 
range 1 ohm to 1,011 M ohms 
+l-0.15%; As a resistance sub
otHution box II la adjustable In 
1 ohm oteps from 0-10110 
ohms. The current limit of the 
resistors Is 16-500ma depend-
ing on setting. Galvanometer Indicates balance In test 
circuit. Requires three "D" batteries. Also 22.5 to 200 
voe for more accurate readings above 1000 ohms. 
5Bx7.3x8B, 12 lbs oh. Uoed Reparable, $34.50 
Used Checked, $49.50 ; Manual repro, $12.00 

Allow money for shipping on merchandise. 

SEND FOR 2001 CATALOG!! 
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"CQ? CQ? ~ 
Is everyone out there?" 

T The SG-2020 

. All the ham frequencies and much more ... 
The leader in portable HF-SSB operation. The SG-2020 puts out 
maximum power even under mismatched loads and varying 
SWR conditions. The high-visibility LCD display and crystal 
clear receiver sensitivity make the SG-2020 perfect for any type of 
application - fixed, mobile, portable or aviation. Built to military 
specifications and weighing only 41h pounds (2 kg), the SG-2020 
can be placed in a location where space is precious and minimal 
current consumption is needed. Legendary SGC quality and reli
ability at an incredibly low price. 

Full HF Range - RX/TX -1.8 to 30 MHz - 20 Watts -12.6 VIX 

1-800-259-7331 
Get FREE QSL CARDS at 

wwwsgcworld.com 
"No Compromise Communications" 

13737 SE 26th St., Bellevue, WA 98005 USA 
Phone (425) 746-6310 Fax (425) 746-6384 

E-mail: sgc@sgcworld.com 

- ·-·· .. ·-- ..... - . -··· ... ·-·- . ·-· -·· --- --·-
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share your shots over hundreds of 
miles. Amateur television repeater 
operation almost always uses two 
completely separate ham bands to 
simultaneously receive a signal on 
the input while sending that same 
running video on another band for 
output. 

"There are many emergency 
service applications where the on
site commander must remain in an 
emergency operations vehicle or 
inside command post, but would 

Take Our Cash ... The Pocket Proarammer 

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

and More.... Only $149.95 

Same Name, Address & Phone# for 19 Years •••• 
Isn't it Amazing ? 

lntronics, Inc. 
Box 12723 / 612 Newton St. 
Tel. (913) 422-2094 
Fax (913) 441-1623 

WWW.IN-KS.COM 

Add $7.00 COD 
Add $6.00 Shipping 

Visa/MC/ Amex/Disc 

AOR portable 
slow-scan h a m 
TV hand he ld 
sender/re ceiver. 

love to see what others are seeing. 
This is especially true when deci
sions must be made quickly and 
cannot wait for a voice description 
or interpretation," comments Tom 
O'Hara W60RG, well-known and 
respected amateur radio fast-scan 
TV equipment provide: and opera-
tor. 

"A picture IS worth a thousand 
words, " adds O'Hara, talking about 
his amateur television equipment 
which is so versatile it can go in a 
hard hat, in a model pla ne or boat, 
or in a helicopter. O'Hara is an 
accomplished helicopter pilot and 
knows what it takes to get good 
signals from a ircraft to ground. 

Sending signals over amateur 
radio frequencies requires a va lid 
ham radio license. For live video 
fast-scan ATV sending, the entry
level , no-code Technician class 
license, FCC Element 2, is all that 
is necessary. This makes ham tele
vision a "can do" proposition for 
the radio enthusiast not much 
interested in learning Morse Code. 
No Morse Code requirements for · 
the. Technician Element 2 exam. 

For slow-scan imaging on the 
popular two-meter and above fre
quencies , just the Technician class 
license is required. No code test. 

And for the R/ C enthusiast 
wanting to get off of crowded 7 4 
MHz garage door channels and 
onto ham radio R/ C channels on 
the six-meter band, the Technician 
class no-code license is all that is 
necessary fo r s ix-meter R/ C a long 
with the two-mete r ATV reception. 

It is only the worldwide slow-



scan imaging on frequencies 
' below 30 MHz (high frequency ) 

where the amateur operator needs 
tci hold the General class license, 
requiring one additional writte 
exam and the required 5 wpm 
Morse Code test. Recent FCC rule 

changes have dropped the General 
class code requirement from 13 
wpm down to a palatable 5 wpm. 
Very good news! 

Transmitting fast-scan , NTSC
type, live video is relatively 

straightforward once you have the 

license and the necessary pieces. 
You will need a simple color cam
era , a simple antenna. and the 
transmitter. If you're looking just to 

send a 100 miliwatt signal about a 
half mile at 434 MHz mounted on 
a hard hat, PC Electronics 
(www.hamtv.com) has a plug-and
play video transmitting system for 
under $250.00. You provide the 
hard hat. So does MF J for 
$119.00, their "micro video" trans
mitter model #MFJ-8704. I tried it 
and it works up to a half mile! 

For more elaborate, higher 
power video sending, you will want 
to upgrade your camera or use a 
nice CCD video camera and go 
with about l 0 to 20 watts output, 
and get it into an antenna system 
that will offer outstanding simplex 
results up to 30 miles away, for 

extended capabilities when 

switched over to the input of a 
cross-band, ham radio, mountain
top repeater. 

To view these ham radio live 
TV signals, you will need a little bit 
more than the regular TV set that 
has been pre-set to over-the-air TV 
Channels 2 through 70. You could 
pick. up some nearby ham trans
mitting on 434 MHz by tying in a 
cable-ready TV to an outside 

antenna, and selecting a cable TV 
channel around 59, but most cable 
TV "front ends" are relatively 
insensitive to weak signal recep
tion, expecting a cable TV coax 
input of several millivolts, as 

opposed to some ham signals that 
may be only a couple of micro
volts. 

Downconverters will take the 
amateur radio 430 MHz, 900 MHz, 
1200 MHz, and 2.4 GHz signals 
and downconvert them to televi

sion Channel 3 or 8 signals, or bet
ter yet, a composite output that 
goes .IN to separate video and sep
arate audio to a color monitor. I 
like this approach best because it 

eliminates the unknown of whether 
or not the incoming ham fast-scan 
signal is amplitude modulated or 
frequency modulated. Most 70 cm 
430 MHz signals are amplitude 
modulated, and this NTSC format 
means your downconverter will 

work quite nicely off of a com
mon USA television. But ham 
operators on 900 MHz and 
1200 MHz, plus some little tiny 
wireless TV transmitters at 2.4 
GHz, may run either amplitude 
modulation, frequency modula
tion, or inverted frequency 
modulation. It's best to check 
which transmitting system is in 
use in your area before order
ing up the downconverter from 
PC Electronics or other suppli
ers. 

"It makes a difference what 

part of the country they are 
from," adds O'Hara with PC 
Electronics, one of the world's 
largest providers of transmit
ting and ham TV downconvert

ers. 
A most unique handheld TV 

scanner/monitor has now become 
available by !COM America - the 
IC-R3 - offering a built-in, thin-film
transistor, daylight viewable screen 
and a built-in scanning receiver 

that may tune from the bottom of 

the AM broadcast all the way 
through 2,450 MHz. The TV side of 
this handheld receiver activates 
above 54 MHz, giving you over-the
air preset commercial television 
broadcast reception from Channel 
2 all the way up through UHF 
Channel 68. This little handheld 
receives regular television NTSC 
"wide AM" TV signals, just like a 
little portable TV set. But with a 
few front-panel keystrokes, this 

same little receiver also tunes in 
any TV signal between 55 MHz to 
800 MHz, including any ham ATV 
430 MHz band signal interstitial to 
regular Channels 13 and 14. The 

instruction book gives you the pre
cise keystrokes to unlock the nor
mal TV channel number tuning 
over to full-frequency TV signal 
hunting. 

Above 900 MHz, this same 
!COM IC-R3 has a little known fea-

ture of being capable of operating 
in any TV mode, including ham 
TV wide AM, ham TV wide FM, 
and wireless 2.4 GHz TV transmit
ters in the inverted mode. Ray at 
ICOM also points out there are 

capabilities of sub-carrier adjust
ment to precisely lock onto the 
audio component of the TV signal 
when the picture is coming in 
clear. There are also capabilities of 
taking the video and audio out to 

(Left) 
The FUR 7000 is seen 
mounted on the rear of the 
front seats and feeds video 
to the ham transmitter 
under the seat. 

(Below) 
Author West (right) ready to 
take ham TV aloft with ham 

pilot (left). Police use of 
ATV ham video gear is limit

ed to brief tests or actual 
emergencies, with a 

licensed ham on board. 

be displayed and heard on a much 
larger screen. 

But this color screen with its 
trans-reflective LCD system gave 
us an unbelievable clear color 
image when tuned into local ham 

radio ATV repeaters, as well as to 
our local police department air
borne law enforcement helicopter. 
And for radio control (R/C) enthu
siasts, the little !COM IC-R3 with its 
telescopic whip is a perfect com-

PRINTED CIRCUIT BOARDS 
QUALITY PRODUCT 

FAST DELIVERY 

COMPETITIVE PRICING 
We will beat any 

competitor's prices!!! 

':' UL approved 
"' Single & Double sided 
* Multilayers to 8 layer 
* SMOBC, LPl mask 
* Reverse Engineering 
* Through hole or SMT 
* Nickel & Gold Plating 
'' Routing or scoring 
* Electrical Testing 
* Artwork or CAD data 
'!' Fast quotes 

10 pcs (3 days) 1 or 2 layers $249 
10 pcs (5 days) 4 layers $695 
(up to 30 sq. in. ea .) includes tooling, artwork. LPI mask & legend 

PULSAR, 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 
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police department that 
substituting ham equip
ment in place of expen
sive, commercially-avail
able live television 
transmitting equipment 
for routine surveillance 
is specifically not 
allowed. However, in an 
emergency, the Costa 

Mesa MESAC ham 
radio team would have 
full capabilities of send
ing live television pic
tures down to their 
emergency operation 
center by the police hel
icopter pilots that were 
also licensed ham oper
ators. We also tested 
the little ICOM receiver 

to see how well it could 

pick up the police heli
copter 434 MHz sim
plex signals, and were 
surprised that the little 
telescopic whip gave us 

reception out to 10 

miles line-of-sight. 

Kenwood slow-scan portable video communicator. 

A 430 MHz beam helps pull in 
ATV to the portable ICOM R3 

wide radiated downward pattern 
and is separated far enough from 
the FUR camera and lens to keep 

RF from distorting the picture. 

Audio is carried by a separate 
mike circuit so that the amateur 
operators would identify every 10 
minutes on the RF video signal. 

Additionally, Costa Mesa home 

operators would voice coordinate 
their ATV simplex operation on a 
144 MHz two-meter FM channel 
with a separate handheld trans
ceiver. 

receiver. 

panion for that little ham TV or lit
tle 2.4 GHz no-license " rabbit" 
transmitter to see a bird's eye view 
of your model in flight. 

In our local police department 
helicopter trials, licensed ham 
operators worked the PC 
Electronics equipment as part of 
an emergency exercise test. Hams 
are quick to point out to any 

The police helicop
ter has installed a FLIR 
forward-looking , 
infrared system, 7000, 

which outputs NTSC video to 
either an onboard VCR deck or to 
the onboard amateur television 20-
watt transmitter from PC 
Electronics. The transmitter runs 
off of a portable battery and is car
ried aboard the craft as a portable 
electronic device in order to con

form to air frame FAA rules. A 
quarter wavelength whip offers a 

The little !COM allowed us to 
check our own transmitted signals, 
directly off the air, both on the 
ground, as well as in the craft. The 

Honey, I 
shrunk the 

COMPUTE Rf 
PicStics are like BASIC 
Stamps® on steroids. 
They have more speed, 
more parallel 1/0, more 
code and data space, and 
more neat features like a 
real-time clock, 12-bit 
ADC, and 12-bit DAG. 

. 
www.m1cr 

www.levylatham.com Micromint. inc 
~ 

PRIVATE MARKETERS OF U.S. GOVERNMENT MILITARY SURPLUS ASSETS 740 Florida Central Pkwy., Longwood, FL 32750 , · 
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PC Electronics 20-watt UHF 430 
MHz transmitter also has a dedicat
ed video output jack, but this 

would require a separate video 
screen in addition to what was 
already installed in the craft - we 
opted for the little !COM R3. 

But don't overestimate the 

minimum range of 6 MHz wide 

video - it works out to be an 
almost watt a mile for good P5 
snow-free reception. And if the hel
icopter dips down below a ridge or 
buildings, expect the picture to 
instantly disappear. In fact, when 
the helicopter was on the pad, 
transmitting 20 watts output, our 
local emergency operation center 
just a few miles away could not 
see a thing. We figured something 
must be wrong until after the craft 
ascended above 200 feet, and 
presto, the image quickly locked 
in. 

There were also lots of multi
path flutters, jitters, and color 

dropouts - this is what happens 

when running 10 to 20 watts in the 
air with all sorts of ground reflec
tions and blockage. But seeing 
through the FLIR in either the 
video or infrared mode was fasci
nating - at night, we could easily 
see what the pilots were viewing 
on the infrared screen while 
searching for a lost person - heat 
can really show up blazing white 
on the screen. 

If all this sounds interesting, 
tune into all sorts of video excite
ment with a downconverter, or 
your !COM IC-R3, or a Kenwood 
VCH 1, or free video SSTV share
ware on the web. 

Although fast-scan video is 

short range, there is plenty of 
excitement out there on the video 
airwaves. NV 



BUILD A CARBON 
MONOXIDE SNIFFER 

SENSITIVE 
ELECTRONIC 
DETECTOR 

CHECKS FOR 
DANGEROUS 
LEVELS OF 

CARBON 
MONOXIDE 

You probably have read newspaper 
accounts of tragedies caused by 

carbon monoxide (CO) poisoning, 
usually happening as a family is sleep
ing. Oftentimes, the cause is a faulty 
heating system. For this reason, every 
home should have at least one carbon 
monoxide detector. This insidious gas 
- known as the silent killer - is very 
deadly since if present in sufficient 
concentration, will quickly cause 
unconsciousness and death. 

. The instrument described here is 
not a substitute for a carbon monox
ide detector, but a supplement to one. 
With it you can perform regular 
check-ups of the heating system, flue, 
water heater, gas dryer, and fireplace 
to determine the extent (if any) of car
bon monoxide emissions seeping into 
the living space. Such preventative 
maintenance will reveal a problem long 
before it becomes severe enough to 
activate an alarm. 

The CO Electronic Sniffer is an 
easy-to-build instrument that uses a 
very long-life (seven year) sensitive 
electrochemical cell that is capable of 
detecting carbon monoxide levels far 
below lethal levels.A concentration of 
just I 00 parts per million (PPM) of 
CO will cause symptoms of poisoning. 

The level of detected CO is indi
cated on a liquid crystal display (LCD), 
which has a resolution of one PPM, 
and a range of zero to 1999 PPM. No 
calibration of the unit is required. 
Power is provided by a common nine
volt transistor radio battery, which 
permits a compact assembly and com
plete portability. Since the circuit uses 
just three milliamperes of current, bat
tery life will be extremely long. 

CARBON MONOXIDE 
FUNDAMENTALS 

Carbon monoxide is a colorless 
and odorless gas that is formed by the 
result of incomplete combustion of 

. any material containing carbon such as 
oil, natural gas, wood, coal, propane, 

THE CO 
SlllFFER 

S1 
POWER 

U1 
78L05 

gasoline, and even cigarettes. When 
such matter is burned, most of the 
combustion process produces carbon 
dioxide, which is harmless. However, 
there always is the possibility that 
some carbon monoxide will also be 
present. That's why it is mandatory 
that furnaces and other heating appli
ances be vented to the atmosphere 
where any harmful products of com
bustion are safely dissipated. 

When a furnace or other appli
ance develops a defect, it is possible 
that harmful CO can enter the living. 
space through cracks in the heat 
exchanger or a blocked flue. Unless 
detected in time, there is a strong pos-

by Anthony J. Caristi 
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sibility that carbon monoxide poison
ing can occur.This can result in serious 
injury or death. Table I illustrates the 
affect of carbon monoxide on human 
beings, depending upon its concentra
tion in the air. 

THE CARBON 
MONOXIDE SENSOR 

A basic rendition of the carbon 
monoxide sensor is depicted in Figure 
I. Two electrodes ·- called the work
ing and the counter electrodes - are 
placed in a conductive solution called 
an electrolyte. A small quantity of 

C7 
.01 

R15 
47K 

sulfuric acid is used to produce an 
acidic condition. 

Carbon monoxide molecules 
react with water at one of the elec
trodes, picking up an oxygen molecule 
to become carbon dioxide.This gener
ates protons and electrons which 
migrate to the other electrode, shown 
as ionic flow in the diagram. The 
hydrogen molecules then react with 
oxygen to regenerate water mole
cules. The net reaction is the conver
sion of carbon monoxide to carbon 
dioxide, in the presence of oxygen. 

If a resistor is connected between 
. the two electrodes, a current will flow 

when the sensor is in the presence of 

CONCENTRATION 
OFCO 

TOXIC SYMPTOMS TABLE I 
EFFECT OF CARBON 

MONOXIDE ON THE HUMAN 

100 PPM 
400 PPM 
800 PPM 
1600 PPM 
3200 PPM 
6400 PPM 

10,000 PPM 

SLIGHT HEADACHEWITHINTWO OR THREE HOURS 
FRONTAL HEADACHE WITHIN ONE TO TWO HOURS 
DIZZINESS, NAUSEA, CONVULSIONS WITHIN 45 MINUTES 

BODY 

HEADACHE, NAUSEA, DIZZINESS WITHIN 20 MINUTES; DEATH WITHIN 2 HOURS 
HEADACHE, NAUSEA, DIZZINESS WITHIN I 0 MINUTES; DEATH WITHIN 30 MINUTES 
HEADACHE, NAUSEA, DIZZINESS WITHIN 2 MINUTES; DEATH WITHIN 

I 0 TO IS MINUTES 
DEATH WITHIN I TO 3 MINUTES 
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ELECTRODES 

I \ C02 S2 

.,_IONIC_., 
FLOW 

0 
0 

REFERENCE 

that drives the counter elec
trode of the sensor. 

FIGURE I 
ELECTROLYTE 

The positive input ter
minals of U2A and U2B are 
returned to a positive poten
tial of about 1.5 volts as 
determined by D I, 02, and 
03. Since the reference and 

Basic electrochemical sensor. In the presence 
of carbon monoxide, current will flow 
through an external resistor connected 
across the electrodes. 

carbon monoxide and the ionic flow 
exists. The magnitude of the current is 
proportional to the concentration of 
CO. The relationship is linear within 
5%, and the current generated is equal 
to 80 nanoAmperes per PPM. As an 
example, if the resistor value was 
I 0,000 ohms and the CO concentra
tion was I 00 PPM, the voltage devel
oped across the resistor would be 80 
millivolts. The voltage developed 
across the resistor, therefore, is an 
indicator of the concentration of CO 
gas as detected by the sensor. 

In the two-element design of 
Figure I, the output current has a ten
dency to drift in the presence of high 
levels of CO. To overcome this limita
tion, a third electrode - called the 
reference electrode - is introduced. 
Although the reference electrosJe is 
immersed in the conductive solution, it 
does not take part in the electro
chemical reaction. Its sole purpose is 
to provide a stable potential against 
which the current passing through the 
working electrode can be measured. 

Figure 2 illustrates the terminal 
identification of the sensor, as seen 
from the bottom. 

ABOUTTHE CIRCUIT 

Refer to the schematic diagram. 
The circuit consists of two parts, 
called the analog section and the digi
tal section. Power is provided by a 
nine-volt battery which drives a five
volt fixed regulator, U I .The analog sec
tion is composed of U2 and U3, each 
of which is a dual op-amp chip. 

U2A and U2B are a pair of op
amps that form what is called a poten
tiostat circuit. Op-amp U2A, with . a 
large value of capacitance connected 
between its output terminal and nega
tive input, forms an integrator or filter 

working electrodes of the 
sensor are returned to the negative 
inputs of the two op-amps, they are 
each held at a virtual potential of + 1.5 
volts. 

When CO enters the sensor, t~e 
output of U2A pin I swings negative 
relative to the reference electrode. 
Conventional current then flows 
through RB and R6 at a value of 80 
nanoAmperes per PPM of carbon 
monoxide. 

U2B is a current to voltage con
verter, with the value of RI 0 deter" 
mining the output voltage at pin 7.This 
voltage rises from its nominal value of 
about 1.5 volts, and will increase at the 
rate of 0.8 millivolts per PPM of car
bon monoxide. 

The output voltage of U2B pin 7 is 
fed to the positive analog input termi
nal of an analog-to-digital (AID) con
verter chip, U4 pin 31, through voltage 
follower U3A. 

The negative analog input of the 
AID converter, pin 30, is driven by the 
+ 1.5 volt source developed by the 
diodes through voltage follower U3B. 
Thus, it can be seen that any CO 
entering the sensor will cause the volt
age at pin 31 of the AID to rise with 
respect to its negative input, pin 30, 
resulting in a reading on the LCD. 

In order to null out any baseline 
voltage that is developed by the sensor 
in the absence of carbon monoxide, 
potentiometer R 16 is used to inject a 
small positive voltage to pin 30 of the 
AID converter to zero the reading of 
the display. 

ANALOG-TO-DIGITAL 
CONVERTER 

U4 and its associated components 
form a complete 3-1 /2 digit voltage 
measurement system that drives an 
LCD. The maximum display reading is 

1999, which represents 

Jumper #I 
Jumper #2 
Jumper #3 

U4 pin 18 to display pin 9 
I , 999 PPM of carbon 
monoxide as sensed by 
the detector. The nega
tive sign of the display 
is operational to help 
with zeroing the read
ing at start-up. 

U4 pin 24 to display pin I I 
U4 pin 26 to circuit common 

TABLE 2 · 
-DISPLAY BOARD JUMPER WIRES ~ 
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FIGURE 2 
the parts list. Alternatively, the 
circuit is not critical and may be 
hardwired on a perfboard, using 
good construction techniques. 

Rear view of CO 
sensor showing 
terminal identification. 
SI and S2 are not used 
in this application. 

Figures 5 and 6 illustrate the 
parts placement of the boords as 
seen from the top or component 
side. Refer to these illustrations 
to ensure that all polarized com
ponents such as solid-state 
devices and electrolytic capaci
tors are properly oriented. just 
one part placed backwards in the 
circuit will render the circuit 
inoperative, and may cause dam
age to one or more components. 

Sockets for the integrated circuits 

WORKING 

U4 measures and displays the ana
log voltage appearing between termi
nals 30 and 31 of the chip. Pin 31 is the 
positive analog input terminal and is 
driven by the output of U2B through 
voltage follower U3A. 

Pin 30 is the negative analog input 
and is driven by the + 1.5 volt 
bias that is applied to U2A and 
U2B positive input terminals. 
The zero adjust potentiome
ter allows a small amount of 
positive bias to be applied to 
pin 30 to negate any baseline 
output of the sensor when no 
CO is present. 

co R• w• 

are optional. The use of sockets is well 
worth the slight additional cost and 
will permit ease of service and trou
bleshooting should it become neces
sary. It is very difficult to remove a 
multipin component soldered into a 

The sensitivity of the AID 
converter is determined by 
the reference voltage appear
ing between pins 35 and 36. In 
this circuit, it is necessary that 
the AID converter has a full 
scale ( 1,999) sensitivity of 1.6 
volts, which requires a refer
ence voltage of 0.8 volts. This 
is accomplished by a voltage 
divider stick composed of RI , 
R2, and R3 which provides the 
required voltage drop 
between pins 35 and 36 of U4. 

FIGURE J. Printed layout of the 
analog board shown full size as seen from 
the copper side. 

With a reference voltage 
of 0.8 volts, U4 will generate a 
display of zero to 1999 when 
the AID input voltage va• 
from zero to 1.6 volts as the 
CO level reachiOg the sensor 
varies from zero to 1999 PPM. 

CONSTRUCTION 

The circuitry of the CO 
detector is contained on two 
printed circuit assemblies 
called the analog board and 
display board. The analog 

FIGURE 4. Printed layout of the 
display board shown full size as seen from 
the copper side. 

board contains the five-volt 
regulator chip U I, and dual op-amps 
U2 and U3. The display board contains 
the LCD, plus the AID converter, U4. 

The two boards have been 
designed so that they may be stacked 
upon each other, if desired, using suit
able spacers and hardware, to produce 
a compact assembly that can be placed 
into a small enclosure. See Figure 8. 
The top of the enclosure will have a 
rectangular cutout to allow viewing 
the display.The only operating controls 
are power switch SI , and zero set 
potentiometer R 16. 

Full-size layouts of the printed 
wiring of the two boards are illustrat
ed in Figures 3 and 4. A source for 
etched and drilled boards is given in 

PC board without damaging the com
ponent or board wiring. 

DISPLAY BOARD 

The display board will require 
three jumper wires as depicted in 
Table 2. Place these in the board first, 
using flexible insulated #24 gauge wire. 
Be sure to allow sufficient lead length 
where required to allow the wires to 
be routed around U4. 

DISPLAY BOARD 
JUMPER WIRES 

An optional socket for the display 
may be fabricated by taking a 40-pin 



FIGURE 5 - RlM -C9t 

l.::J T ~ - R6-. 

L.:J Rl l L.:_J - RS-
T T • -RlO.. 

R1s Rl4 T T •c • + . 10 
• • R7R9 

•C7• Dl ! ! -Rl3-e Ul 

SENSOR 

+9V 
TO DISPLAY 
BOARD TO ANALOG INPUT + 

OF DISPLAY BOARD - + + O~IN 
• • •+ 

D3 2 
Ci,8 c.2 c.1 

GND 
'-1-----==---- TO DISPLAY 

BOARD 

sure, and the sensor 
secured with silicone 
rubber adhesive. Use 
light gauge insulated flex
ible wire to make the 
three connections to the 
analog board as indicated 
in the schematic diagram. 
Use minimal heat when 
soldering to the sensor 
terminals, to avoid dam
age to this component. 

INTER
CONNECTIONS 

Parts layout of the analog board as 
seen from the component side. 
Note connections to display board 
and external components. 

FIGURE CS. Parts 
view of display board 
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The analog board and display board may be assembled with 
spacers to make a compact assembly. 

PIN 1 _/ 

FIGURE 7. 
Display module. Pin I is located at the 
lower lefthand corner. 

DIP socket and cutting it in half length
wise. To solder the two socket sec
tions to the copper side of the board, 
they must be set above the surface of 
the board so that a very narrow sol
dering iron tip can be used to make 
the connections. 

Handle the glass LCD module 
carefully to avoid breakage. Refer to 
Figures 6 and 7, which show how this 
component should be placed into the 
display PC boar.cl on the copper side. 
Proper orientation is indicated by a 
small boss at one end of the LCD 

module. A small dot shown in 
Figure 6 indicates the location of 
pin I of the printed wiring pad 
for the display. 

When both printed circuit 
boards are completed, examine 
each of them very carefully for 
opens, short circuits between 
closely spaced conductors, and 
bad solder connections which 
may appear as dull blobs of sol
der. Any solder joint which is 
suspect should be redone by 
removing the old solder with 
desoldering braid, cleaning the 
joint, and carefully applying new 

solder. It is far easier to correct prob
lems at this stage rather than later on 
if you discover that your CO Sniffer 
does not work. 

SENSOR LOCATION 

Refer to Figure 2 for the identifi
cation of the sensor terminals. It 
should be placed at a convenient loca
tion on the enclosure where its port · 
will be readily accessible to detect any 
possible CO gas. A circular hole for 
the port may be drilled in the enclo-

Completion of the 
wiring includes making 
five connections between 
the analog and digital 

boards. Table 3 illustrates the identifi
cation of these wires. 

Figures 5 and 6 serve to identify 
the location of the interconnecting 
wiring between the two boards, plus 
connections to the external compo
nents. Follow these illustrations, along 
with the schematic diagram, as you go. 
Use flexible stranded wire for the con
nections. Do not use solid wire; it will 
break. 

A battery clip may be salvaged 
from an old nine-volt battery. Solder a 
red and a black wire to the terminals, 
noting that the polarity will be oppo
site to that of a battery.When finished, 
plug the clip on to a new battery and 
use a DC voltmeter to verify that the 
red wire is positive and the black one 
is negative. 

Mount S I and R 16 to any conven
ient location on the enclosure. R 16 is 
the zero adjust potentiometer and will 
require a knob. 

Use insulated stranded wire of dif
ferent colors to make the connections 
between the battery clip, panel con
trols, and PC boards. Use the schemat
ic diagram as a guide as you go. 

When mounting the display board 
to the enclosure, use suitable length 
spacers to prevent the LCD module 
from touching the panel. No stress 
may be placed on this component 
since it is constructed of glass and can 
easily fracture. 

When the CO Sniffer is fully 
assembled, examine the wiring very 
carefully for proper connections. Do 
not attempt the check-out procedure 
unless you are satisfied that the assem
bly and wiring are I 00% correct. 

CHECK-OUT 

Check-out of the CO detector 
requires the use of a digital voltmeter 
or VOM with a high input resistance. 
The use of an oscilloscope should not 
be necessary unless the circuit is inop
erative due to faulty construction. 

Before inserting a battery into the 
clip, measure the resistance across the 
terminals of the clip with SI set to the 
ON position. Normal indication is SOK 
or more. Then measure the resistance 
from the five-volt buss to circuit com
mon. Normal indication is about 4,000 
ohms. If you obtain resistance readings 
substantially lower than specified 
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TICkit 63n4 Processors 

• PCAT Keyboard Interface Library 

• Audio Playback • ND Converter 

• 4 Voice Sine Wave Generator 

• Real-time Clock • Time Base 

• Interrupts • Real-time Functions 

• Dallas One-Wire Support 

• X-10 Transmission & Reception 

• 4 RC Servos simultaneously 

• 2 PWM outputs in background 

• SPI and 3-Wire • 12C Hardware 

• 18 or 24 1/0 pins (30ma drive) 

• 128 Bytes RAM (variables) 

• 256K by1es EEprom storage 

• RS232 interface (background) 

• Starting from $18 (qty1) 

www.protean-logic.com 
Phone: 303-828-9156 

Fax: 303-828-9316 
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c The RF Connection 
i~~ 213 North Frederick Ave. 

~ Suite 11NV 
l Gaithersburg, MD USA ____ ft,. 20Bn 

http://www.therfc.com/ 

Complete Selection of MIL-Spec Coax, RF 
Connectors and Relays 

UG-218/U N Male for RG-2131214 ........ $5.00 
UG·21D/U N Male for RG-2131214 ... ..... $3.25 

N Connectors for 9913/Flexl4XU9096 

UG-21819913 ..... $6.00 Pins Only ...... $1 .50 
UG-21D/9913 .. ... $4.00 Extra Gasket... .. 75 

Amphenol 83-1SP-1050 PL·259 .......... $0.90 
UG-176/U Reducer RG-59/BX . . 25 or 5/$1 .00 
UG-175/U Reducer RG-58/58A .25 or 5/$1 .00 
Silver Teflon PL-259/Gold Pin ................... . 
...... ...................... ... ...... .. .. .. $1 .00 or 10/$9.00 

MIL-Spec Coax Available (Teflon. PVC llA) 

New Product: Belden 9913F. 9913 with 
High Density PE Foam dielectric, stranded 
center cond. and Duobond Ill Jacket... ......... . 
........ ............... ....... ..... ... 80/ft or $76.00/1 OOft 

Also New: 9092, RG8X with Type II Jacket 
Intro Price ....................... ... .... .. . $23. 00/1 DOit 

Call for Specials of the Month 

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

8 Pin Mike Female .. .... .. ... .. ...... ............ $2.50 
B Pin Mike Male Panel.. .... .... ... ......... ... $2.50 
13 Pin DIN for Kenwood ... .. .. .. ......... .... $2.75 
8 Pin DIN for lcom ..... ......... .. ...... .... .. ... $1.00 
8 Pin DIN for Kenwood ........................ $1.50 

Prices Do Not Include Shipping 

Orders 
Info 
FAX 

eoona3-2666 
301/840-54n 
301/869-3680 
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Yout De!lign Resp.lit~ on the Web 

PC Based 2 Channel 
64 Mhz Oscilloscope, 
Spectrum Analyzer, 
Transient Recorder 

$319.00 
For complete specs, visit: 

www.designnotes.com 

On-Line Circuit 
Archive 

Hundreds of Circuits. 
Over 23 Different Topics 

Designing for Dollars 
Submit your favorite circuit or 

program . Each month the 
best design entry (Judged by 

your peers) wins $100 in 
cash. Monthly winners are 
eligible for the yearly $1200 

Grand Prize! 
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above, there is most likely a short cir
cuit or incorrectly placed component 
in one of the boards. Troubleshoot the 
circuit and correct the fault before 
proceeding. 

Insert a fresh nine-volt alkaline 
battery onto the clip. Turn power on 
and verify that the voltage at the out
put terminal of U I, measured with 
respect to circuit common, is between 
4.75 and 5.25 volts DC. Do not pro
ceed with the check-out if you do not 
obtain the proper voltage. Check the 
battery voltage under load to be sure 
it is delivering at least +8 volts to the 
circuit. Check the polarity of the bat
tery, C I , and the orientation of U I , U2, 
U3, and U4. Check the circuit boards 
for short circuits. Try a new regulator 
IC. 

When you are satisfied that the 
regulator is operating properly, discon
nect power. Insert U4 and the display 
module into the board, making sure 
that proper orientation is observed 
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PARTS LIST 

BI 9-volt alkaline transistor radio battery 
CI I 0 ufd 2S-volt radial electrolytic capacitor 
C2, C3, C9 0.1 ufd SO-volt ceramic capacitor 
C4 0.47 ufd SO-volt metal film or polyester capacitor 
CS 0.22 ufd SO-volt metal film or polyester capacitor 
C6 I 00 pf SO-volt ceramic disc capacitor 
C7 0.0 I ufd SO-volt ceramic disc capacitor 
CS I ufd SO-volt radial electrolytic capacitor 
CI 0 I ufd 16-volt tantalum capacitor 
DI , 02, 03 I N4 I 48 silicon diode 
Disp I 3-1 /2 digit, Digi-Key I S3- I OOS 
RI 249K I /4 watt I% metal film resistor 
R2 I OOK 1/4 watt I% metal film resistor 
R3 274K I /4 watt I% metal film resistor 
R4 I OOK I /4 watt carbon resistor 
RS, RI S 4 7K I /4 watt carbon resistor 
R6, R7, RI I I OK I /4 watt carbon resistor 
RS, R 9 I 0 ohm I /4 watt carbon resistor 
R I 0 IOK 1/4 watt I % metal film resistor 
R 12 I Megohm I /4 watt carbon resistor 
R 13 22K 1 /4 watt carbon resistor 
R 14 I K 1 /4 watt carbon resistor 
R 16 I OOK linear potentiometer, front panel mount 
U I 78LOS S-volt fixed regulator 
U2, U3 Maxim MAX407CPA dual op-amp 
U4 ICL7 I 06CPL 3-112 digit AID converter display driver 
Sensor Electrochemical carbon monoxide, Monox S 
Misc: Enclosure, knob, battery clip and holder, hook-up wire, hardware. 

SOURCES OF SUPPLY 

Digi-Key 1-800-344 4S39; www.digikey.com 
Mouser 1-800-346 6873; www.mouser.com 
Monox ltd. (sensor) www.monox.com; sales@monox.com 

Note: The following parts are available from A. Caristi, 
69 White Pond Road, Waldwick, NJ 07463 
Etched and drilled PC boards@ $29.SO per set, UI @ $3.00, U2@ $8.SO, 
U3 @ $8.SO, U4 @ $13.SO, CO sensor @ $4S.7S. Please add $6.00 postage/handling. 

and all pins are seated firmly in the 
sockets with none inadvertently bent 
under the body of the component. 

Apply power to the circuit and set 
the zero adjust potentiometer to mid
position. If the CO Sniffer has been 
properly assembled and wired, you 
should see a display of digits which will 
decrease in reading as the sensor con
ditions itself. This may take a few min
utes. When the reading has stabilized, 
operate the zero adjust potentiometer 
over its range and verify that the read
ing can be adjusted from a negative 
number to a positive one. Clockwise 
rotation should result in an increasing 
display. If not, simply interchange the 
two outside wires of the potentiome-
ter. 

Verify that all digits are properly 
formed. If the display is totally blank or 
has deformed digits, or does not 
respond to the zero adjust control, 
review the following paragraphs to 
locate and repair the fault. 

If the display is totally blank, U4 is 
not functioning or the display module 
has been placed backwards into the 
board. Check all components associat
ed with U4. Check the waveform at 
pin 21 of U4 and pin I of the display 
with an· oscilloscope to verify the pres
ence of a squarewave backplane signal. 
Check the orientation of both U4 and 
the LCD module by reviewing Figures 
6 and 7. Make corrections, if necessary. 

which connection controls the faulty 
segment. The three sets of seven wires 
that feed the segments are shown in 
an "a" segment to "g" segment 
sequence. 

Check the jumpers shown in Table 
2. Measure the output voltage of U3 
pins I and 7 to verify that they are 
both about I .5 volts. Check the refer
ence voltage to U4, measured between 
pins 35 and 36. Normal indication is 
0.8 volts. If not, check RI , R2, and R3 . 
Check the boards visually, and also 
with an ohmmeter (with power off) , to 
locate the fault. 

Check the wiring between the 
sensor and the analog board. Refer to 
Figures 2 and 5, and the schematic dia
gram. Be careful not to put any stress 
on the pins of the sensor. 

When the display and zero adjust 
potentiometer operate normally as 
described, the check-out procedure is 
complete. 

FINAL TEST 

Then final test of the CO Sniffer is 
to expose it to a source of carbon 
monoxide gas and verify that the 
instrument responds properly. This is a 
simple test that must be performed 
outdoors, since a substantial concen
tration of carbon monoxide will be 
generated. Do not attempt this pro
cedure indoors. 

Carbon monoxide can be gener
ated very easily by igniting a common 
charcoal briquette. Using your cook
out grill or any other suitable metal 
container, ignite the briquette by any 
means available, such as an electric 
starter, charcoal lighter fluid, or news
paper. Allow sufficient time for the 
briquette to become covered with 
ash. 

Using metal tongs, place one bri
quette into a common, empty, dry tin 
can that has been placed on a fire
proof surface. Be careful; the can will 
become hot. Then hold the CO 
Sniffer high enough above the can to 
avoid hot gases, while allowing the 
carbon monoxide to enter the sen
sor. When it does, the display reading 
will slowly increase. The maximum 
reading obtained will depend upon 
the concentration of gas, and could 
reach a high of more than 500 PPM . 
This is a vivid demonstration of how 
dangerous charcoal briquettes can 
be. Remove the instrument from the 
source of CO and the display reading 
will quickly decrease towards zero. 

This completes the final test. Be 
sure to extinguish the briquette by fill
ing the can with water. 

USING THE 
INSTRUMENT 

A reasonably fresh alkaline bat
tery will operate the instrument satis
factorily. Turn the instrument on and 
allow sufficient time for the display 
reading to stabilize. This may take a 
few minutes, depending upon how 
long the unit has been idle. 

With the Sniffer located iA an 
area of fresh air, use the zero set con~ 
trol to obtain a reading as close to 
zero as practical. Then take the 
instrument and "sniff" out areas 
where carbon monoxide gas may be 
present, such as the flue of a heating 
system, gas appliance, or fireplace 
area. Allow at least two minutes 
response time. You may also check 
out any area where automobiles, 
trucks, or lawn mowers may be oper
ating. 

The display will indicate the con
centration of CO present. Normal 
readings should be less than I 0 PPM. 
If a measurement greater than this is 
obtained, use the instrument to 
determine the source of the gas by 
locating the point where the readings 
are highest. Once this is done, use 
corrective action to eliminate the 
source of CO. If necessary, call in pro
fessional personnel to repair and cor
rect the problem. 

If the display reading becomes dim 
or unstable, replace the battery with a 
new one. Since the circuit uses about 
three milliamperes of current, battery 
life will be extremely long. NV 

If any of the display digits are not l!l.•I 
properly formed or the display is · 
blank, there may be a short or open 
circuit between one or more of the 
connections between U4 and the 
LCD.Any improperly formed digit will 
lead you directly to the fault if you 

--· .. ___ tion #I Analog board +5 volts to display board, RI 

consult the schematic diagram to see 

Connection #2 
Connection #3 
Connection #4 
Connection #5 

Analog board +9 volts to display board U4, pin I 
Analog board R 12 to display board U4, pin 31 
Analog board R 14/R 15 to display board U4, pin 30 
Analog board GND to display board GND 

TABLE 3 - BOARD-TO-BOARD CONNECTIONS 



WOW! HIGH VOLTAGE POWER SUPPLIES 

Top photo. Advance Hivalt. Quadrupole power supply with three outputs: -30KVDC@ t5mA, 
+30KVDC@ 1.SmA and -300V fixed. The 30KV supplies are adjustable via the front panel 
multi turn controls with counting dials. Voltage and current is displayed on live front panel 
meters. Standard rack mount package, 5 1/2" high 120VAC operation like new condition. 
AH30KVQW •••• $995 with HV coble. AH30KVQN •.•• $895 No HV coble. 

Bottom photo, Glassman. EH series. EH02N50-0X53. -2KVDC@50mA power supply. Voltage 
and current limit are adjustable via the front panel multi turn controls with counting dials. 
Voltage and current is displayed on two front panel meters. Standard rack mount package, 
3112· high. 120VAC operation. Excellent condition. GLASS-02N50 •••••••••••••••••• $349 

Not shown, Glassman, ER series, ER040N05, -40KVDC@5mA power supply. Blank front 
panel model for remote con trol applications. Voltage and current limit are adjustable via the 
rear panel connector by application of o control voltage. 10-lOVDCJ Voltage and current is 
read back as a proportional signal al the rear panel as well. Standard rack mount package, 
3 112· high. 120VAC operation. With HVoulpul cable and manual. 

BRAND NEW, GLASS-040N05 ••.••••••••.• $1295 

· I 
350MHz, TEKTRONIX 2467, MICRO CHANNEL PLATE CRT! 

4_Chdnnels, 500ps per div. in normal room light. 
~ "'i ·.;:·} ".";Ir :t;'i'• Displays intermittent variations as they happen. 

~~ ·!!..~ !' •.. Captures the slowest one shot events with 4ns per 

~ 
-: a• I' 7 ' division a 100 fold incre\)se in the visual writing 
• G' .~· _ llll[ rate over conventional CRl features: 1 ns rise 

=. ~ . 'Q' ·•ij"•..!i\fi~ lime, 500ps/Div lime base, 2mV/Div. vertical 
• ' t " e: ' sensitivity at 350MHz. 20ps lime interval 

resolution. o m ·O m input, OOMhz trigger bandwidth. four channels. On· 
screen waveform cursors provide vertical & horizontal scale factors, trigger level, 
voltage, time, freq . phase. ratio values and mode indication. Complete with 2 probes, 
pouch, and manual. Mint cond. 90 day warranty. 

New •••••••• $ 12K Now TEK2467 ••• .••• $3250. 

NEW, 470 LINE "DSP COLOR Micro CAM" 
The HIGHEST PERFORMANCE you can get in a MICRO SIZE. 

Yes 470 lines with a 60db S/N ratio to back it up' That's 
16X better than a typical 46dB standard camera' The 
GM-4500, 114· CCD camera with ifs' DSP technology 
provides high speed white balance with no color rolling . 
Auto shutter speed of 1/60 to 11120.000 second. Truly • .,.....,..,.,.... 
state of the art. Sleek cast aluminum housing protects 
the 18mm x 26mm pc board inside. Removable mtg. 
bracket & a 18" cable with BNC video and DC pwr. jack 
for, no sweat hook up. requires only 12VDC@ 65mA. 
Optional mirror function available. Why fool around with 
an open P.C. board? This camera has ii all. 
• 114· CCD • 470 lines • 1 Lux • AGC • Auto Shutter 
• Pwr. 12V @65mA • 270k pixels • Std 3.7 mm, 68° FOV lens • focus: lOmm to infinity 
• 3<ounce' • Size Imm): 33W x 29H x 30D GM-4500-STD, SPECIAL...$99eo. 

ULTRA MINI and WEATHERPROOF, "LIPSTICK" 
Sleek black anodized, alum. housing, 0-Ring sealed & 
RAINPROOF. Adj. tilling mount. 113· CCD, 380 lines. 0.3 Lu x. 
AGC, Auto Shutter. 9- l2VDC @lOOmA, 4mm. 11 .8, 7Pf' FOV 
real glass lens, NTSC video. <!ounce! IR SENSITIVE. 
23mmdX50mm, 36" cable with BNC video & DC barrel jack. 
Also available as a pinhole model. so tiny you can install it 
directly into a door. Only a 0. 9" diameter hole! 9rJ' FOV real 
glass lens, 1/2 once! Size only 23mm d.x35mm long. Think of 
the places you could put this little jewel. 

GM-200K-STD. o r GM-200KPH ••••• .. $69eo. 
Power adopter ••••. •••••• $4.95ea. 

The sleek aluminum housing lits like a glove' Removeoble mtg. 
bracket & a I.3M cable with BNC vid .. RCA aud .. !internal mic) & DC 
pwr. jack for. no sweat hook up. Why fool orbund with an open P.C. 
board> Now you con have the ·sTEALTH CAM" • 1/ 3" CCD • 410 
lines • 0.3"Lux • AGC • Auto Shutter • Pwr. 12V @llOmA • 250k 
pixels • Std. 4mm, 78° FOV lens • Pinhole, 9rJ' FOV • focus: lOmm to 
inf. • NTSC video • <1 ounce! • IR SENSITIVE • Size Sid: 30mm sq . x 
29mm d. PH: 16mm d, Don't confuse with LOW RES .. HIGH LUX C
MOS CAMERAS GM-2000S-STANDARD OR PINHOLE, 

w ith audi o , SPECIAL...$69eo. 

NEW, " COLOR STEALTH CAM" MICRO SIZE, 
with AUDIO!Thol's right! COLOR' In the same size package 
too' Sleek aluminum housing fits like a glove' Removeable 
mtg. bracket & o I.3M coble with BNC vid .. RCA oud .. !internal 
mic) & DC pwr. jack for, no sweat hook up. Why fool around 
with an open P.C. board> Now you can have the "COLOR 
STEALTH CAM" • 1/ 3" • 350 Lines • 0 7 Lux • AGC • Auto 
Shutter • Pwr. 6-12V @30mA • 270k pixels • Std. 7 mm, 56° FOV 
lens • focus:lOmm to inf. • NTSC video • kounce' • Size: 31mm sq . x 
28mm d. GM-4000S-STD w / oud io , SPECIAL...$89eo. 

PHOTON COUNTING SYSTEM, 
An OPTICAL EXPERIMENTERS DELIGHT 

An advanced photon counting system with state of the art 
electronics including a Hamamolsu, R647 photo
multiplier tube sensor. with solid state power supply, A 
Varitronix type, MGL512864T-G-HT-HV, 128 x 64 Graphic 
LCD display, a Micro thermal printer and a 80C320 micro 
with 581000AP external memory. Essentially a portable 
data logging system designed to detect photons. We 
believe ii also has an RS-232 port. As well as associated 
signal processing for the PMT. An unbelievable gadget 
with big potential. Originally intended to monitor the 
cleanliness of surfaces in food and beverage plants, 
supermarkets, restaurants etc. Monitor efficiency of 
biocides. Detect contamination in water samples in the 
paper and pulp industry, water treatment industry and 
other water applications. !printer uses std. 2.2· wide 
thermal paper rolls) Power required: external regulated 
5VDC. Size: 3.75·w x 7 6.L x 2.7S"H Units are mounted 
on removeable plastic chassis. Guaranteed to power up 
and initialize only. PHOTON-T •••••••• $59eo . 
Also Untested ••••••• Photon- U •••••••• $49ea. 

NEW! 6.8" LCD COLOR, TFT, ACTIVE MATRIX DISPLAY 
A huge 23sq. inch VIEWABLE AREA, Super Deal. 

2.BX the VIEWING AREA of a 4 " panel and l .5X a 5 .6" 
WOW' We wish you could see the color saturation and resolution of this 
superior LCD display, ii is 
fantastic. Excellent contrast ratio, 
high quality, full color images are 
comparable to a CRT. Perfect as 
a portable. general purpose color 
monitor for standard NTSC color 
or B&W video systems. fully 
compatible with all our cameras 
as well as Camcorders, VCR's, 
DVD's etc. OEM "component" 
style unit has no outer cabinet. 
Designed to be installed in YOUR 
housing. Specifications: Resolution. 1152H x 234V. 270K Pixels! Viewing angle. 
Top 10°, Down 30", left 45', Right 45° . Brightness. 300 nil, Size: W x H x D Imm/ 
inl. 1S7.2 x 122.6 x 8.0, 6.2" x 4.83' x 1.r. Weight lgm./oz.1280 gm, lOoz. 
Supplied with 30" input cable. Video input via BNC jack, 12VDC input via a 
standard barrel connector. Regulated 12VDC @700mA power adapter 
included. BRAND NEW, FIRST QUALITY. GMTFT68 •••• $ 169ea . 

NEW! 0.005 Lux, COLOR NIGHT VISION CAMERA! 
UNBELIEVABLE LOW LIGHT PERFORMANCE. 

Our GMV-31(, DOES it ALL! 
for covert, military & scientific applications that must be color, this is it. 
Unbelievable 0.005Lux@ 11 .2 performance is enhanced through low speed 

electronic 
shuttering, digital 
frame integration 
and advanced 
DSP. Auto 
sensitivity mode 
starts as it 

becomes dark. 24 hour survei llance is possible with the optional 11 .2 auto 
iris lens shown below. Seven Gain/Shutter modes are user selectable. 
Normal, X4, X8, X16, X24, X32, X64. These provide frame rotes of 60, 15. 8, 
4, 3, 2 and 1 per second. Auto/Mon. while balance 3200" to lOOOO•K, auto/ 
man BLC, SIN >52dB, Mirror on/off, Gain on/off, auto electronic shutter 1/60 
to 111 20,000 sec.. Alum. housing, dual 1/ 4x20 mtg. Specs: 112· CCD, 7681HI 
X 4941VJ. with 380K pixels, 470 lines. 12VDC ±1V@200mA. Std video out on 
BNC. Size: Simm x Simm xllSmm long. Regulated power adapter 
included. All functions can be externally controlled. Use standard c-mount 
lens not included SPECIAL GMV-3K •••••••••••••••• $499ea. 

High p erformance auto iris lens, l 2mm, fl .2 •••• $199ea. 

SUPER, MINI C-MOUNT CAMERAS, 
Super sensitive, GM470 or the general purpose GM4 72, 

',),:' ,- _-
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IEE, 7X20 VACUUM FLUORESCENT DISPLAY MODULE 
New, model S03601-82-02C series. The module 
includes the VFD, microcomputer and driver. 
Connects directly to the system bus via 8 bit. TIL 
compatible input. Display up lo 20 dot matrix, 5 x 
7 characters 196 character U.S. ASCll-71, 5mm H x 
3.5mm W with cursor. Display color is green at 
505nm. Brightness is l701l, Weight: 4 oz. Size: 6.63.L 
x 2.2"H x 0.6" lhick. Power required is 5VDC@ 386mA. Perfect for any high visibility display 
requiremenl. With data. SPECIAL IEE-VFD20 ..... $72ea. or 4 for $39 

LCD, 728X6-J, GRAPHIC DISPLAYS from 
Varitronix, type MGLS12864T-G-HT-HV. 128 x 64 pixel 
module. Standard Toshiba T6963 driver with 8 bit parallel 
interface. Module size: 78mmW x 70mmH x lOmmD, 
Viewing area: 62mmW x 44mm H. Dot size: 0.39mm x 
0.55mm, Doi pitch : 0.44mm x 0.60mm. with data. An 
excellent display. Removed from new equipmenl. Very 
limi ted Quantity. LCD-MGLSl 28 •• $ 24ea. or 3/69 

72VDC DC GEAR MOTOR, HEAVY DUTY, HIGH TORQUE. ALL METAL 
These are brand new, very rugged. right angle drive, gearmotors originally intended os car 

window motors. They are very substantial, weighing over 2 pounds 
each' They offer o 0.9· diameter x 0.3"H, 9 tooth steel gear drive, 

located centered between three 0.28" diameter cost 
aluminum "spider" mounting points. Each offset 120" and 
on o diameter of 2.5". Overall size: 37"W x 7.25"L x 2"H 

,..._ .. _ !including the gearl with standard automotive style 2 pin 
connector. Motor will operate with good torque with as 

little as 3VDC, nominal is l2VDC@ 850mA no load. WITH AN RPM Of 70/MINLJTE. Also it is 
of course, reversible. Special, WINDOW MTR-248 ..... .$20ea. or 4 for $69 

DUAL RAIL, Motorized LINEAR SLIDE with HEFTY, 318" thick construction. 
These used slides are a super find. 
Extremely rugged. each weighs in at 
an impressive XX pounds. The 8" 
Square x 3/8" thick carriage plate sits 
atop two, TWN series Thompson, ball 
bearing ·super pillow blocks" riding 
on two parallel, 3.75. spaced, 1/2" 
diam. steel guide rods. As ii this were 
not already enough, the base is a 9·w x 23 1/2"L x 3/8" lhick block anodized aluminum 
plate' The underside of which supports the Vexto PH268-21, 2 phase stepper motor, roted of 
5.4VDC @1.5AMPS. This five wire stepper drives a 1.5" diameter toothed pulley which in turn 
drives o 114· re-enforced toothed belt drive attached to the carriage. This impressive unit 
provides 19· of travel. Very limited quantity, don't wait. DUAL SLIDE-19 .•.. .$249ea. 

KOLLMORGEN, ServoDisc MOTOR with 
2500ppr optical encoder! 
S6M4H Type, Rugged, ironless. 
low inertia rotor for high occeJeration 
and zero cogging. Very compact 
3.4" diameter x 4.2' high including 
the encoder. Peak torque 214 oz-in, 
rated speed 3000 RPM, cont. torque, 
21 oz-in, Power output 46W, Max. 
speed 6000 rpm, Peak acceleration, 
251 kRads/s'. Rated voltage 17.7V@ 
5.2Amps, Weight 2.31bs. A fantastic motor for difficult 
applications. Removed from like new equipment. 
KOLLMORGEN, S6M4H . .$189ea. or 2 for $350 

WORLDS SMALLEST 
.. 700mW• • VIDEO TRANSMITTER, 

1X I 
Only 0.9"x0.8"x 

22 0.37" Transmits 
crystal controlled, 
hi-res., color or 
B&W images 
@lOOmW output' 
Shown actual 
size. Smaller 
than the 9V 

battery which powers ii. Draws only 35mA! factory tuned 
Receive on coble channel 59 . UHF Bow tie on I en no with 
balun. 3'f cable for TV Incl. TVX-100 .••••• $ 159ea. 

NEW & IMPROVED, 0.003Lux,UNDERWATER B&WCAMERA, 
76X MORE SENSITIVE. Now with 72 
INTERNAL, INFRA-RED LEDs! Sleek block 
anodized, BRASS, housing. 0-l<ing sealed & WATERPROOF 
down to 60feet. Adjustabe mount included. Specs: 1/3" 
CCD. 400 lines res .. super 0.003 Lux sensitivity. AGC, Auto 
Shutter. 12VDC @200mA, 4mm, 7Pf' FOV lens, A ieol gloss 

ens. video out. Superior construction. SENSITIVE to IR. Ultra small Size 
only: 1.25"diam. X 2· long. With 60 ft. cable. Perfect as a remote area, pipe or ductwork 

The GM-412 specs: B&W, size 1.5' sq. X 
2.4"L, 250.000 Pixels, 380 Lines 
Resolution, Sensitivity 0.3 Lux, The 
GM410 specs: size only 1.5" SQ. x 1.6"L, 
>270,000 Pixels, 410 lines Res .. Sens. 
0.05 LUX .. Both cameras are 1/3" CCD 
with AGC & Electronic shutter. 12V 
@llOmA power. NTSC oul. IR SENSITIVE, 
BNC video out. Both use std. DC pwr. 

• - < - _ ..... ~ • inspection camera. Excellent for general outdoor use as well . GM-300KX- l 2 •• $179 

·ack. Aluminum housin s with dual threaded top and bcttom mounting. True 
performance not hype' These 
cameras will outperform ANY 
camera in this magazine. Multi
lens options ore available to exploit 
their superior performance.GM412 
shown bcllom. GM410 shown lop. 

GM41 2, less lens •• $99, 
GM410, less lens •• $ 149 

C-MOUNT LENSES 
LOW LIGHT 

l 6mm, 11 .6, l !)' FOV •••••• .$39 
8mm, 11 .3, 40" FOV ••••••••• $49 
4mm, 11 .4, 7ff FOV ••••••••• $49 

STANDARD 
4mm, 80° FOV ••••••••• $24 
Bmm, 40° FOV •••• , ••• $24 
l 2mm, 28° FOV •••••••. .$24 

NEW, 9" SECURITY MONITORS, 
Hi-resolution, 700 Line, B&W units. 90 day warranty. 
BNC video in and loop through. Rugged steel case. 
Current production model. limited qty. They will make 
your video look super' 

SPECIAL... ••••• $99.00ea. 

PORTABLE MINI PRINTER, 40 COLUMN, 
with INTERNAL NI-CAD POWER!Themodel 
SD222-1000 is a NEW & very cool, self contained. 
alphanumeric /graphic, impact printer. Standard 
parallel port. internal Ni-Cad power supply. Con be 
powered via the 9VDC pwr. adapter supplied. 
Standard 2· paper and Epson ERC-09 ribbon 
!included! both available at Staples etc. Has self 
test & diagnostic mode Can emulate Epson and 
Citizen 560. II will print from the LPT port of your PC. Very rugged & well 
mode. Perfect for remote printing or data logging application . Size: 8"L x 
4. l"W x 3.5"H. STD. SPECIAL SALE ••••••• $39ea . or 2 for $69 

Circle #107 on the Reader Service Card. 

NEW and IMPROVED, COLOR (down to 60 Ft.) UNDERWATER. 
now with 72, Built-in WHITE LIGHT LED'S, 
Sleek black anodized, BRASS. housing: 0-Ring sealed & 
WATERPROOF. Adjustabe mount incl. Specs: 1/4' CCD, 350 
lines res .. 0.5 Lux sensi tivity, AGC, Auto Shutter. l2VDC 
@200mA, 4mm, 78° FOV lens, A real glass lens. NTSC 
video out. Superior construction. Ultra small Size only: 
1.25"diam. X 2' long. With 60 ft . coble. Perfect as a remote 

area inspection camera . TWELVE. super white LED'S' GM-400K- l 2LED ••••• $229eo. 

DAYLIGHT/ LOW LIGHT MINI CAM & All LENS, For 
dawn 'fill dusk applications. Rugged alum. housing, dual mtg. 
sockets. 113· CCD, 420 lines res .• 0.1 lux sens .. AGC. l2VDC 
@120mA. Toke full advantage of camera sensitivity with super. 
4mm, fl.4. 78' FOV Auto Iris lens included. BNC video oul. 50mm 

sq. X 65mmL. With pwr. adapt. GM-51 OA/1...$ 179 or 2/$349 

B& W QUAD PROCESOR, The GM4-BQ is an unbeatable value. four camera inputs 
1 with loop through. full screen image, REAL TIME 
1 display, high resolution: 960 x480, brightness adj. for 

~!!!!!!!!!. each chan. Alarm lime 11-20 sec.14 alarm inputs. 
: Auto Sequencing mode with adj. dwell: 1-4 sec. 

Quality video processing. Specs: •4 video inputs. • 1 monitor out and VCR in/out, • 4 alarm 
inputs •Buzzer • 2 Alarm Out •Dim: 239 x166 x55 mm. GM4-BQ QUAD .......••. $ 7 79 

ULTRA RESOLUTION & HIGH SENSITIVITY, SCIENTIFIC QUALITY 
for demanding applications.Type GM-6000. offers 4lOK pixels. 570 lines 
resolution, < 0.1 LUX sensitivity. >45db s/N with AGC off. 
Access all operating parameters, outside the camera' C 
or CS mounl. Adjustable shutter speed from 1/60 to 1/ 
100,000sec, BlC on/off, AGC on/off, gain auto/off .. Auto 
iris selectable, DC/Video with level control, external/ 
internal sync. 24VAC powered, adapter included. Video 
out on BNC. Industrial quality metal housing.Just the thing 
scientific or low light. SPECIAL, GM6000 •••••• $199ea. 
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WE BUY AND SELL 
Inquiries 307-635-2269 • Fax 307-635-2291 

Orders 800-538-1493 

2701 Westland Court, Unit B, Cheyenne, Wyoming 82001 

OSCILLOSCOPES 
TEK 2430-opt.05, 11 100 MS/s Dual Channel Oscilloscope, 

TV trigger, GPIB ................ ................. ...... ............................... $1,200.00 
TEK 7104 1 GHz 2-Channel Oscilloscope, 

wflA29,7A29-04,7B10,7B15 .................................................. $2,000.00 
PROBES 
TEK 1101 Accessory Power Supply, 

for FET probes .... ................................................ : ............ ..... ...... $175.00 
TEK A6902B Voltage Isolator, 

DC-20 MHz, 20 mV-500 V/div ............................................. ..... ... $500.00 
TEK P6046 100 MHz Differential Probe .... ....... . : ... ... .... .... .... ........... $400.00 
TEK P6201 900 MHz 

1X/10X/100X FET Probe ............................................................ $400.00 
TEK P6202 500 MHz 10X FET Probe ................. ........................... . $150.00 
TEK P6701-opt.02 O/E Converter, . 

450-1050 nm/0-1 mW: DC-700 MHz, ST conn .... .... .................. . $175.00 

FUNCTION 
HP 3310A 5 MHz Function Generator .................... ......... ........ ..... ... $250.00 
HP 3312A 13 MHz Function Generator ............. .. ................ : ... ........ $500.00 
HP 3325A 21 MHz Synthesizer/Function Generator, 

HPIB $950.00 
HP 3325A-002 21 MHz Synthesizer/Function Generator, 

HV output option ........................................ ............................. $1,200.00 
TEK AWG5102 Arb.Waveform Gen.,20 MS/s,12 bits, 

50ppm synthesis <1MHz ...... ............... ..... .... ..... ......................... $650.00 
TEK AWG5105-opt.02 Arbitrary Waveform Generator, 

dual channel option ....... .............................................................. $800.00 
TEK DD501 Digital Delay & Burst Gen., 

for function & pulse gen's ............................................................ $200.00 
TEK FG5010 Programmable 20 MHz Function Generator, 

TM5000 series ................................ ........................................ .... $800.00 
TEK FG501A 2 MHz Function Generaior, 
TMSOO series .. .. .. ............................................................... ... ............ $275.00 
TEK FG502 11 MHz Function Generator, 
TMSOO series ........................................................ .... ........ ................ $275.00 
TEK FG503 3 MHz Function Generator, 
TMSOO series ... .. ... ........ ..... ... ... ......................................................... $250.00 
TEK RG501 Ramp Generator, 

TM500 series ....... ........... ............. ........... ................ ........... ... ...... $175.00 
WAVETEK 288 20 MHz Synthesized Function Generator, 

GPIB ..................... ............................................. ......................... $650.00 
PULSE 
BERKELEY NUCLEONICS 7085B Digital Delay Generator, 

0-100 mS, 1 nS res.,5 Hz-5 MHz ............................. ................... $550.00 
HP 8007B 100 MHz Pulse Generator .............................................. $450.00 
HP 8012B 50 MHz Pulse Generator, 

variable transition time .... ................... .. ........................... ............ $600.00 
HP 8013A 50 MHz Dual Output Pulse Generator ..... ........... .. ..... .... $500.00 
HP 8013B 50 MHz Dual Output Pulse Generator ..... .... .................. $600.00 
TEK PG502 250 MHz Pulse Generator, 

Tr<1nS, TMSOO series .. .......... .... ..................... ......... ...... ............. $500.00 
TEK PG508 50 MHz Pulse Generator, TM500 series .. .. .... .. ........... $350.00 

VOLTMETERS 
FLUKE 845AR High Impedance 

Voltmeter I Null Detector ...................... .. ...... .......... ...... ........ ....... $400.00 
HP 3456A 6-1/2 Digit Voltmeter, HPIB ............................................. $450.00 
HP 3457A 7-112 digit Voltmeter, HPIB ......... .... .. ...... ................. ... $1,000.00 
HP 3478A 5-112 digit Multimeter, HPIB ....... ...... .............................. $450.00 
KEITHLEY 181 6-1 /2 digit Nanovoltmeter, 

10 nV sensitivity, GPIB ....................... .. .............. ..................... : ... $675.00 
SOLARTRON 7081 8-112 digit Voltmeter ... ................................. $3,000.00 
TEK DM5010 4-1/2 digit Multimeter, 

TM5000 series plug-in .......... ........................... ......... ........... ...... . $300.00 
TEK DM501A 4-1/2 digit Multimeter, 

TMSOO series plug-in ........ ...................... ...... ......... ............. .. ...... $225.00 
CALIBRATION . 
FLUKE 510A AC Reference Standard, 

10 VRMS, 0-10 mA .......................................... .. ........ ............. .... $450.00 
FLUKE 5220A Transconductance Amplifier, 

DC-5 kHz, 0-20 A ........................................ ..... ........ .. ........... .. $1,900.00 
VOLTAGE SOURCES 
HP 6114A Precision Power Supply, 

0-20 V 0-2 A/ 2o-40 V 1 A ................................................. ......... $850.00 
HP 6115A Precision Power Supply, 

0-50V 0-0.8A I 0-100V 0-0.4A .................. ............ .................... .. $750.00 
KEITHLEY 228 Programmable 

Voltage/Current Source ........ ....... ......... ......... ..... ................ .... $1,900.00 
CURRENT METERS & SOURCES 
FLUKE Y5020 Current Shunt, 

20 V / 20 A max., 1 milliohm value ...... .... ........... ............ '. ........... $450.00 
HP 6177C DC Current Source, 

to 50 V, 500 mA .. ......................................................................... $500.00 
HP 6181C DC Current Source, 

to 100 V, 250 mA .... ......... ...... ...... ............ .................................... $500.00 
HP 6186C DC Current Source, 

to 300 V, 100 mA .......................................................... ............... $750.00 
KEITHLEY 225 Current Source, 

0.1uA-100mA,1 0-100Vcompliance .. ........................... ........... $450.00 
TEK CT-5 High Current Transformer for 

P6021/A6302, to 1000A ...... .......... ......... .................................... $375.00 
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TEK P6022 AC Current Probe w/termination, 
935 Hz-120 MHz, 6 A pk ..................................... ........... ............ . $250.00 

VALHALLA 2500 AC-DC Current Calibrator, 
2 uA- 2 A, DC-10 kHz ...... .......... ................ .... ......... .................... $675.00 

L.C.R. 
BOONTON 62AD 1 MHz Inductance Meter, 

2-2000 uH .................. ......... .......... .............................................. $550.00 
BOONTON 72B0 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 RLC Digibridge, 120 Hz/ 1 kHz ..... ............................... $1,000.00 
HP 4262A 3-1/2 digit LCR Meter, 

120 Hz/ 1 kHz/ 10 kHz .. ..... .. ...................... ................................. $950.00 
HP 4274A 5-112 digit LCR Meter, 

100 Hz-100 kHz, HPIB ......... .... ...... .. ................. ........... ........... $3,250.00 
STANDARD 
E.S.I. SR-1 Standard Resistor, various values ....................... ......... $125.00 
E.S.I. SR1010 Resistance Transfer Standards, 

1 Ohm-100 K/step .............. .. .. ..... .............. .... ...... .. ................... ... $550.00 
GENERAL RADIO 1409-SERIES 

Standard Capacitors .. ................................... ........ ..... .......... .. ... .. $150.00 
GR 1406 Standard Air Capacitors, 

GR900 connector, 0.1% acc .... ............ ... ..... ......... ..... ..... .. .. ..... ... $275.00 
GR 1432-U 4-Decade Resistor, 

0-111 .10 Ohms, 0.01 Ohm resolution .... .................................... $100.00 
GR 1433-J 4-Decade Resistor, 

0-)1 ,110 Olvns, 1 Ohm resolution ............................................. $150.00 
GR 1433-K 4-Decade Resistor, 

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

0-1 .1111Megohm,10 Ohm resolution ....................................... $500.00 
HP 4440B Decade Capacitor, 40 pF-1 .2 uF ......................... ...... ..... $750.00 
HI & LO RESISTANCE 
HP 4329A High Resistance Meter ............................................... $1,000.00 
T.D.R. 
TEK 15036-03,04 T.D.R., 0-50,000 ft., chart recorder 

& battery power ......................... ..... ......................................... $3,000.00 

SINGLE OUTPUT 
HP 6033A Power Supply, 0-20 VI 0-30 A I 200 Watts max., 

HPIB $1,200.00 
HP 6201B 0-20V 0-1 .5 A CV/CC Power Supply ... ......................... $175.00 
HP 6203B 0-7.5 V 0-3 A CV/CC Power Supply ............................... $175.00 
HP 6207B 0-160 V 0-200 mA CV/CC Power Supply ...................... $200.00 
HP 6263B 0-20 V 0-10 A CV/CC 

Power Supply ..... ........ ......... ........................................................ $375.00 
HP 6266B o-40 V 0-5 A CV/CC . 

Power Supply .......... ...... ........................................................ .... .. $375.00 
HP 6267B o-40 V 0-10 A CV/CC 

Power Supply ....... ...... .. ...... ..... .................................................... $550.00 
HP 6271B O-SO V 0-3 A CV/CC 

Power Supply ....... ........ ............................................... ........ ........ $375.00 
HP 6274B O-SO V 0-15 A CV/CC 

Power Supply .... ....................................................... ... ................ $650.00 
HP 6282A 0-10 V 0-10 A CV/CC 

Power Supply .................. .................................. : ......................... $200.00 
HP 6299A 0-100 V 0-750 mA CV/CC 

Power Supply .......................... .. ........................................... ....... $200.00 
HP 6384A 4.0-5.5 V at 8 A CV/CL 

Power Supply ................ .... ............ .... ............ ... ........................... $125.00 
HP 6443B 0-120 V 0-2.5 A CV/CC 

Power Supply ................... .. ..... ............ .............. ....... ...... ........ ..... $450.00 
HP 6643A 0-35 V 0-6 A CV/CC 

Power Supply, HPIB ........ .... ......... ........ .. ................................. $1,200.00 
HP 6652A 0-20 V 0-25 A 500 Watt Programmable 

Power Supply, HPIB ...................... ................................... ....... $1,875.00 
KEPCO ATE 36-SM 0-36 V 0-8 A CV/CC 

Power Supply ..... ........ ............ ........................................ .......... : .. $375.00 
LAMBDA LK-352-FM O-SO V 0-15 A CV/CC 

Power Supply ....... .................. ...... ............................................... $600.00 
SORENSON OCR S00-0.75B o-600 V 0-750 mA 

CV/CC Power Supply ...... ....... .. ............................................ ...... . $550.00 
SORENSON SRL 20-12 0-20 V 0-12 A CV/CC . 

Power Supply .......................... ....... .... ................. ..... ................... $350.00 
SORENSON &RL 60-8 O-SO V 0-8 A CV/CC Power Supply ... ... .... . $500.00 
MULTIPLE OUTPUT 
HP 6205C Dual Power Supply, o-40 V 300 mA & 0-20 V 600 mA, 

CV/CL .......................................................................................... $300.00 
HP 6228B Dual 0-50 V 0-1 A CV/CC Power Supply ..... .. ..... ........... $375.00 
HP 6236B Triple Output Power Supply, 

+/- 0-20V O.SA & 0-SV 2.SA ... ...... ..... ......... .................. ............... $375.00 
HP 6253A Dual 0-20 V 0-3 A CV/CC Power Supply ....................... $375.00 
HP 6255A Dual o-40V 0-1 .5 A CV/CC 

Power Supply ........... ........ ....... .. ............. ....... ... ........ ...... ...... ... .... $375.00 
KEPCO MPS-620M Triple Output Supply, dual 0-20V 1 A 

tracking & 0-SV SA ...... ........ ............. ..... .. ...................... .............. $200.00 
TEK PS503A Dual Power Supply, TM500 series ...................... .. .... $200.00 
MISCELLANEOUS 
ACME PS2L-500 Programmable Load, 

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

0-130 VAC, 45-2000 Hz ............ .. ................................ ................ $850.00 
HP 59501 B HPIB Isolated 

DAC/Power Supply Programmer .. ..... ..... : ... ..... ..... ..... .... ..... ..... ... $175.00 

Clrcle 188 on the Reader Service Card. 

HP 6060A 300 Watt Programmable Load, 
O-SO A/ 3-60 V, HPIB .............. ... ....... ............. ...... ..... .... .............. $950.00 

KEPCO BOP 50-2M Bipolar Op Amp/Power 
Supply, to 50 V 2 A ................... .. ...... ........................................... $400.00 

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

SINGLE OUTPUT 
HP 5314A 100 MHz/ 100 nS Universal Counter .. ........................... $175.00 
HP 531 SA 100 MHz/100 nS Universal Counter .............................. $350.00 
HP 5315A-003 100 MHz/100 ·ns Univ. Counter, 

1 GHz C-channel option ............................................ ................. $450.00 
HP 5315B 100 MHz/ 100 nS Universal Counter .. ........................... $375.00 
HP 5316A 100 MHz/100 nS Universal Counter, 

HPIB $450.00 • 
PHILIPS PM6672/411 120 MHz/100 nS Universal Counter, 

C-channel 70-1000 MHz .... .... .... .............. ................................... $375.00 
TEK DC5004 Programmable 100 MHz/100nS 

Countermmer, TMSOOO series .... .... .......................... .......... ....... $200.00 
TEK DC5009 Programmable 135 MHz Univ. Countermmer, 

TMSOOO series ................................ ......... ...... ... .. ..... .......... ......... $350.00 
TEK DC503A 125 MHz/100 nS Universal Counter, 

TM500 series ................................................... ......................... .. $275.00 
TEK DC509 135 MHz/ 10 nS Universal Counter, 

TM500 series ........ ........... ...... ........... ............... .................. ......... $275.00 
FREQUENCY COUNTERS 
EIP 548-02,08 26.5 GHz Frequency-Counter; 

power meter & GPIB options .................................................. $1,600.00 
EIP 548A-06 26.5 GHz Frequency Counter, 

w/mixers 26-60 GHz ............................. .............................. .... $3,950.00 
EIP 578-opfs 02,05 26.5 GHz Source Locking Counter; 

GPIB & power meter opt ........ ........ ..................... ........ .. .......... $2,750.00 
FLUKE 7220A-010,131,351 1.3 GHz Counter; 

battery power, OCXO, and res. mult ... , ............. .... ........ .............. $500.00 
HP 5342A 18 GHz Frequency Counter ......... ...................... ............ $900.00 
HP 5343A-001 26.5 GHz Frequency Counter, 

OCXO reference ..... ............................ ....................... .. ........... $3,000.00 
HP 5345A/5355A/5356A 18 GHz CW/Pulse . 

1-'requency Counter .............. ........................ ..... .................... .. $2,950.00 
HP 53526-001 ,005 46 GHz Frequency Counter, 

ovenized xtal reference ... ... .................. ................................ ... $8,500.00 
HP 5364A Microwave Mixer I Detector, 

for modulation domain an ....................................................... $2,000.00 
STANDARDS 
HP 105B Quartz Oscillator, 

0.1/ 1.CJI 5.0 MHz, battery power ... ......... .......... .... .......... ........ $1,100.00 

SPECTRUM ANALYSIS 
HP 3586C Selective Level Meter, 

50 Hz-32.5 MHz, 50 & 75 ohms ................................ : ............ $1,200.00 
DISTORTION ANALYSIS 
HP 8903A Audio Analyzer, 20 Hz-100 kHz ... ............ .................. $1,200.00 
RMS VOLTMETERS 
FLUKE 8922A True RMS Voltmeter, 

180 uV-700 V, 2 Hz-11 MHz ............................ ............................ $450.00 
OSCILLATORS 
TEK SG502 Sine/Square Osc., 

5 Hz-500 kHz, 70 dB step atten.,TM500 ..... .. ............................. $200.00 
WAVETEK 98 1 MHz Synthesized 

Power Oscillator, GPIB ............................................................... $950.00 
MISCELLANEOUS 
HP 3575A Phase-Gain Meter, 

1 Hz-13 MHz, single display ... ..... ..... ........ ...... ....... .... .... ............. $600.00 
HP 3575A-001 Phase-Gain Meter, 

1 Hz-13 MHz, dual display ...... ......... ........................................... $850.00 
KROHN-HITE 3103 High/Low Pass Filter; 

10 Hz-3 MHz, 24 dB/octave ........................................................ $350.00 
KROHN-HITE 3200 High Pass I Low Pass Filter, 

20 Hz-2 MHz, 24 dB/octave ............. ... ........................................ $275.00 
KROHN-HITE 3202 Dual HP/LP/BP/BR Filter, 

20 Hz-2 MHz, 24 dB/octave ........................................................ $450.00 
ROCKLAND 852 Dual Highpass/Lowpass Filter, 

0.1 Hz-111 kHz .................................... ................ ....................... $650.00 
TEK AM502 1 MHz Differential Amplifier, 

TM500 series .. ......... ... ................................ ..... ..... .. .................... $450.00 

SPECTRUM ANALYZERS 
HP 11517A/18A/19A/20A Mi- Set, 

12.4-40.0 GHz, for HP 8555A/8569A ................................... ...... $500.00 
HP 11970A WR28 Harmonic Mixer, 

26.5-40 GHz ........... ... .. ....... .............................. .................... : .. $1,100.00 
HP 11970K WR42 Harmonic MiX6r, 

18.0-26.5 GHz ......... ....... ....................................... ............ ...... $1,100.00 
HP 119700 WR22 Harmonic Mixer, 

33-50 GHz ...... ..... ........... .......................... ........ ....................... $1,400.00 
HP 11971A WR28 Harmonic Mixer, 

for HP 8569B ..... .......................................................................... $800.00 
HP 11971K WR42 Harmonic Mixer, 

for HP 8569B ................ ..... ...................... ..... ............................... $800.00 
HP 8449B Preamplifier, 1.0-26.5 GHz ....... .... .... .... ........... ........... $4,500.00 
HP 8559A/853A-001 Spectn.m An. , 0.01 -21GHz,1 kHz res., 

w/rackmount frame .. ............................ .................................... $3,500.00 
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HP 85640A Tracking Generator, 300 kHz-2.9 GHz, 
for HP 8560 series ...... ...... ..... ..... ..... .... ....... ..... ..... .................. $5,000-00 

HP 435B/8481A Power Meter, 
-30 to +20 dBm, 10 MHz-18 GHz .............. ... ............................. $900.00 

HUGHES 45721 H-2000 WR28 Direct Reading Attenuator, 
0-50 dB, 26.5-40 GHz .. ..... ..... .......... ..... ..... ............................. $1,000.00 

HP 8565A-100 Spectrum Analyzer, 1 O MHz-22 GHz, 
100 Hz min. res. bw ................................................................. $3,000-00 

HP 435B/8482B Power Meter, 
o to +43 dBm, 100 kHz-4.2 GHz .. ...... ... ........ .......................... $1 ;500.00 

HUGHES 45722H-1000 WR22 Direct Reading Attenuator, 
0-50 dB, 33-50 GHz ................................................................ $1,000.00 

HP 8568B Spectrum Analyzer, 
100 Hz-1 .5 GHz, 10 Hz min. res ............................................. $8,500-00 

HP 436A-022/8481A Power Meter, 
-30 to +20 dBm, 10 MHz-18 GHz, HPIB ................................. $1,200.00 

HUGHES 45724H-1000 WR15 Direct Reading Attenuator, 
0-50 dB, 50-75 GHz ...... ..... ..... ............. ........ ...... ........ ............. $1,000.00 

HP 8569B Spectrum Analyzer, 
10 MHz-22 GHz, 100 Hz min.res.bw .................................. .... $5,500.00 

HP 436A-022/8484A Power Meter, 
-70 to -20 dBm, 10 MHz-18 GHz, HPIB .... .... .... ..... .... ....... ..... $1,200.00 

HUGHES 45732H-1200 WR22 Level Set Attenuator, 
0-25 dB, 33-50 GHz ... ... ...... .......................... ................ ....... ... .... $250.00 

TEK 492-opt.02 Spectrum Analyzer, 
50 kHz-18 GHz, 1 kHz res ...................... ....................... .... ..... $4,250.00 

HP QB486A Power Sensor, 
33.0-50.0 GHz, WR22, for 435/617/8 .... ........ ................... ....... $1,500.00 

HUGHES 45752H-1000 WR22 Direct Reading Phase Shifter, 
0-360 deg.;33-50 GHz .. ............. ....... .. ......... ........................... $1,400.00 

TEK WM782V WR15 Harmonic Mixer, HP RB486A WR28 Power Sensor, HUGHES 45n2H-1100 WR22 Thermistor Mount, 
5CH5 GHz .......... ........... ................. ................. ...... ........... ...... $1,500.00 26.5-40 GHz, for HP 435/617/8 ......... ................•..................... $1,500.00 -20 to + 1 o dBm, 33-50 GHz ........................................... ..... ........ $400.00 

NETWORK ANALYZERS 
HP 11650A Network Analyzer Accessory Kit, APC7 ...... ... .... ..... .. .. $600.00 
HP 11665B Modulator, 0.15-18 GHz, for HP 8755/617 ................... $250.00 
HP 8502B 75 Ohm Transmissio..V Reflection Test Unn, 

0.5-1300 MHz ............ ................................................. ..... ........... . $675.00 
HP 85054A Type N Calibration Kn, 

for HP 851 O series ....... ..... ..... ..... ... ....... ......... ... ..... ............ ...... $1,800.00 
HP 8717 A Transistor Bias Supply ........... ......................................... $500.00 
HP 8756A Scalar Network Analyzer, HPIB ................................. $1,375.00 
HP R85026A WR28 Detector, 

26.5-40 GHz, for HP 8757 series ........................................... $1,200-00 

SIGNAL GENERATORS 
FLUKE 6060A Synthesized Signal Gen., 

0.1-1050 MHz, 10 Hz res ................... .. .. ................................. $1,500.00 
FLUKE 60608/AK Synthesized Signal Gen. , 

0.1-1050 MHz, 10 Hz res .................... .............. ......... ..... ........ $1,900.00 
GIGATRONICS 600'6-12 Synthesized Source, 

6-12 GHz, 1 MHz res., GPIB ............. ......... .... ...... ................... $1,800.00 
GIGATRONICS 6000/8-16 Synthesized CW Gen., 

8-16 GHz, 1 MHz res., +10 dBm ............................................ $2,250.00 
GIGATRONICS 875/50 Levelled Multiplier, 

x4, 50.0-75.0 GHz output, -3 dBm .......................................... $2,500.00 
GIGATRONICS 900/2-8 Synthesized Signal/Sweep Gen. , 

2-8 GHz, 1 MHz res. ,GPIB ... ..... ......... ...... .... ...... ... .................. $2,000.00 
HP 11707A Test Plug-in for 

HP 8660 series ....................... ............ ................................ ..... ... $500.00 
HP 11720A Pulse Modulator, 

2-18 GHz, 80 dB o..Voff ratio ............ ..... .... ............... ............... .... $450.00 
HP 3335A-001 Synthesizer/ Level Gen., 

200 Hz-81 MHz, -87 to + 13 dBm ............................................ $3,500.00 
HP 8656B-001 Signal Generator, 0.1-990 MHz, 

10 Hz res., HPIB, OCXO ......................................................... $2,750.00 
HP 8660C/86603A/86633B Synthesized Signal Generator, 

1-2600 MHz, AM, FM .............................................................. $3,250.00 
HP 8660D/86603A-002 Synthesizer, 

1-2600 MHz, phase modulation (86635A) ......... ....... ............. $6,000.00 
HP 8672A Synthesized Signal Generator, 

2-18 GHz, +3 dBm output .... ...................... .......... ..... ..... ......... $4,500.00 
HP 8673H-212 Synthesized Signal Generator, 

2.0-12.4 GHz, 1 kHz res ...... ... ...... ........................ ...... ... ......... $8,750.00 
HP 8673M Synthesized Signal Generator, 

2-18 GHz, +8 dBm Po ......... .. .................................................. $9,500.00 
HP 8684B Signal Generator, 

5.4-12.5 GHz, AM/ WBFM/ Pulse ... .. ................................ .... .. $3,000.00 
HP 86840-001 Signal Generator, 

5.4-18.0 GHz, AM/WBFM/Pulse, +10 dBm ......... ........ .. .. .. ..... $3,750.00 
WAVETEK 952 Signal Generator, 

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

3.7-7.6 GHz, +7 .dBm, AM, FM .......... ................. .......... .............. $750.00 
WAVETEK 957 Signal Generator, 

12-18 GHz, +7 dBm, AM, FM .... ................... .............. .... ........ .... $750-00 

SWEEP GENERATORS 
HP 8350B/83522A Sweep Oscillator, 

10-2400 MHz,+ 13 dBm levelled ...... ... .......... ..... .. .. ... ............ $3,900.00 
HP 8350B/83540A-002,004 Sweep Oscillator, 

2.0-8.4 GHz, 70 dB step attenuator ....... .... .... .. ....................... $3,900.00 
HP 8350B/83545A-002 Sweep Oscillator, 

5.9-12.4 GHz, 70 dB step attenuator ..... .... .. .. .. ................. ..... . $3,900-00 
HP 8350B/83590A Sweep Generator, 

2-20 GHz, + 1 O dBm levelled ... ........ ....... .. ....... .. ...................... $6,500.00 
HP 83570A RF Plug-in, 

18.0-26.5 GHz, + 1 O dBm levelled ........................ .......... ......... $6,000.00 
HP 8601A Generator/Sweeper, 

0.1-110 MHz, +20 dBm levelled ........... : ... .... ...... ................. ... .... $400.00 
HP 8620C Sweep 

Oscillator Frame ... ...... .......... ........... ....... ..... ... ............................. $550.00 
HP 862228-002 RF Plug-in, 

10-2400 MHz, +13 dBm lvld., 70 dB step all .................... ... .. $1,250.00 
HP 862228-E69/8620C Sweep Oscillator, 

0.01-2 GHz & 2-4 GHz, +10 dBm, w/frame ...... .... ............... ... $1,200.00 
HP 86235A-001 RF Plug-in, 

1.7-4.3 GHz, +16 dBm levelled ............... ...... ... ......................... .. $400.00 
HP 86241A-001 RF Plug-in, 

3.2-6.5 GHz, +8 dBm levelled ...................... .. ..... .. .... ....... ........... $300.00 
HP 86245A RF Plug-in, 

5.9-12.4 GHz, +16 dBm external levelling .... ....... .... ................... $450.00 
HP 86260A-H04 RF Plug-in, 

10.0-15.0 GHz, +10 dBm unlevelled ....... ........ .. ......... ...... .. ........ $400-00 
HP 86290A RF Plug-in, 

2.0-18.0 GHz, + 7 dBm levelled ......... ................... ....... ....... ..... $1,200.00 
HP 86290B RF Plug-in, 

2.0-18.6 GHz, + 1 O dBm levelled ............................................. $1,650.00 
HP 86290C 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 . .. ....................... ... .... .. $900.00 
WAVETEK 2002A Sweep Generator, 

1-2500 MHz, + 10 dBm, 70 dB step atten . .............................. $1,200.00 
WAVETEK 962 Sweep Generator, 

1.0-4.0 GHz, markers, + 12 dBm unlvld . ............... ...... ........ .... .... $950.00 
WILTRON 67178-20 Freq. SynthJ Sweeper, 

10 MHz-8.4 GHz, +13 dBm, AM, FM ............ ... ...... ..... ............ $6,500.00 

POWER METERS 
BOONTON 42B/41-4E Analog Power Meter, 

with 1 MHz-18 GHz sensor ......................................................... $450.00 
HP 432A/478A Power Meter, 

-30to+10dBm, 10MHz-10GHz .............................. ................. $300.00 

RF MILLIVOLTMETERS 
BOONTON 92C RF Millivoltmeter, 

3 mV-3 V f.s., 10 kHz-1.2 GHz ..... ...... .. ....................................... $500.00 
RACAL-DANA 9303 RF Millivoltmeter, 

10 kHz-2 GHz, -70 to +20 dBm ....... ....... ........ ........... ..... ............ $750.00 

AMPLIFIERS, MISCELLANEOUS 
AMPLIFIER RESEARCH 4W1000 Amplifier, 

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

AM/FM, 10-1200MHz ... .......... ............... ..... ..... ..... ..... ..... ..... .... . $650.00 
C.P.I. VZC6961K1 TWT Amplifier, 

35 dB gain, 4-8 GHz, 20 Watts ........ .... ........ ......... ............... ... $3,500.00 
HP,,117298-003 Carrier Noise 

HP ~1s~~~RM~:i:/..~~~ .:::::: :::: ::: ::::: ::::: ::::: : : ::::: :: :::::::::::::::::::. !.2s~gg:gg 
HP 8406A Comb Generator, 

1/ 10/ 100 MHz increments, to 5 GHz ..................................... ... $500.00 
HP 8447A Amplifier, 

20 dB, 0.1-400 MHz, 5 dB NF, +6 dBm output ... ........................ $375.00 
HP 8447E Amplifier, 

22 dB, 0.1-1300 MHz, + 13 dBm output ...................................... $750.00 
HP 8447F-H64 Dual Amp., 

9 kHz-50 MHz 28 dB & 0.1-1300 MHz 25 dB .. .... ....... ............... $900.00 
HP 8901 A Modulation Analyzer, 

150 kHz-1300 MHz ....... .. ............................................... ...... ... $1,500.00 
HP 8901B-1,2,3 Modulation An., 

0.15-1300 MHz, rear input, OCXO, ext.i.O ...... .. ................ .. ... $2,000.00 
HP 8970A Noise Figure Meter ... .... ..... .... .... .... ....... ...................... $3, 750.00 
HUGHES 11nH01FOOO TWT Amplifier, 

>30 dB gain, 2-4 GHz, 10 Watts output .. .......... ... ..... .......... .... $1, 750.00 
HUGHES 11 nH1 OFOOO TWT Amplifier, 

>30 dB gain, 1.4-2.4 GHz, 20 Watts .... ................................. .. $2,500.00 
HUGHES 8010H13FOOO TWT Amplifier, 

>30 dB gain, 3-8 GHz, 10 Watts .......... ........ ..... ...................... $2,500.00 
RF POWER LABS ML50 Amplifier, 

2-30 MHz, 47 dB gain, 50 Watts, metered, 28V ... .. .................. .. $275.00 
ROHDE & SCHWARTZ ESH2 Test Receiver, 

9 kHz-30 MHz ......................................................................... $3, 750.00 

AEROWAVE 28-3000/10 WR28 Directional Coupler, 
10 dB, 26.5-40 GHz .. .. .. ........................ .......... ............................ $300.00 

AMERICAN NUCLEONICS AM-432 Cavity Backed 
Spiral Antenna,LHC, 2-18 GHz,TNC(f) "NEW" ............................ $95.00 

AVANTEK AMT-400X2 WR28 Active Doubler, 
+10 dBm i..V +10 dBm out 26-40 GHz ...... ... ...... ... ...................... $450.00 

BIRD 6735-300 1 kW Load, 
25-1000 MHz, LC(f), with wattmeter ...... .................... .... ...... ....... $650.00 

BIRD 8201 500 Watt Oil Dielectric Load, 
DC·2.5 GHz, N(f) ......................................................................... $350.00 

FXR/MICROLAB SL-03N Stub Stretcher, 
0.3-6.0 GHz, 100 Watts max., N(m/f) .................... .. .......... ......... ... $75.00 

GR 874-LTL Constant Impedance Trombone Line, 
0-44 cm, DC-2 GHz .. ..................... ...... .......... ... .................. ..... ... $400.00 

HP 11590A-001 Bias Network, 1.0-18.0 GHz, APC7 ..................... $450.00 
HP 116910-001 Directional Coupler, 

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 Allen., 

0-70 dB, DC-26.5 GHz, 3.5mm ... ....... ........ ..... ..... ... .......... .......... $475.00 
HP 33327L-006 Programmable Step Attenuator, 

0-70 dB, DC-40 GHz, 2.9mm .. ........... ................... ........... ....... $1,000.00 
HP 778D-011 Dual Dir. Coupler, 

20 dB, 100-2000 MHz, APC7 test port .................. ..... ................ $450.00 
HP 8431A 2-4 GHz Band Pass Filter, N(m/f) ................................... $150.00 
HP 8494G-002 Programmable Step Attenuator, 

0-11 dB, DC-4 GHz, SMA .. ................... .......... .................... .. ... ... $350.00 
HP 87300C-020 Directional Coupler, 

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

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

3 dB, 18.0-26.5 GHz ............. ... ...... ..................... ...... .................. $450.00 
HP K752C WR42 Directional Coupler, 

10 dB, 18.0-26.5 GHz .... ..... .... .......... ..... ..... .. ..................... ....... .. $450.00 
HP K752D WR42 Directional Coupler, 

20 dB, 18.0-26.5 GHz ...................... ................ ................... .. ...... $450.00 
HP K870A WR42 Slide Screw Tuner, 

18.0-26.5 GHz ..... ................................................. ............. ... ....... $275.00 
HP K914B WR42 Moving Load, 

18.0-26.5 GHz ....... .. ...................... .......... .. ............ ...................... $300.00 
HP Q752D WR22 Directional Coupler, 

20 dB, 33-50 GHz ............ ............ ............. .. ... ..... ........................ $650.00 
HP R422A WR28 Crystal Detector, 

26.5-40 GHz ...................... ..... ...................... ... ............................ $400.00 
HP R752D WR28 Directional Coupler, 

20 dB, 26.5-40 GHz .................................... ... .................... .. ..... .. $450.00 
HP R914B WR28 Moving Load, 26.5-40 GHz .. ........... ............ ....... $250.00 
HP V365A WR15 Isolator, 25 dB, 50-75 GHz .............. ... ................ $750.00 
HP V752D WR15 Directional Coupler, 

20 dB, 50-75 GHz .............. ..... ...................... ....... ... .................. .. $650.00 
HP X870A WR90 Slide Screw Tuner .................. ..... ....... ..... ... .. ....... $150.00 
HUGHES 45322H-1110/1120 WR22 Directional Couplers, 

10 or 20 dB, 33-50 GHz .... .. ....... ............................................. .... $350.00 
HUGHES 45712H-1000 WR22 Frequency Meter, 33-50 GHz ....... $750.00 
HUGHES 45714H-1000 WR15 Frequency Meter, 50-75 GHz ....... $900.00 

HUGHES 45n3H-1100 WR19 Thermistor Mount, 
-20 to + 1 O dBm, 40-60 GHz ........ ...... .............. ...... .. .. ........ .. .. ...... $650.00 

HUGHES 45774H-1100 WR15 Thermistor Mount, 
-20 to +10 dBm, 50-75 GHz ... ..................................................... $750.00 

HUGHES 47316H-1111 WR10 Tuneable Detector, 
75-11 o GHz, posnive polarity .. ... ..................................... ........... $600.00 

HUGHES 4n41H-2310 WR28 Phase Locked Gunn Osc., 
32.000 GHz, +18 dBm .. ........... ........ ........... .............. .............. $2,000.00 

HUGHES 4n42H-1210 WR22 Phase Locked Gunn Osc., 
42.000 GHz, + 18 dBm ................................ ..... ~ ...................... $2, 750.00 

KRYTAR 201020010 Directional Detector, . 
1-20 GHz, SMA(f/f)/SMC .......... .... ... .............................. ............. $200.00 

KRYTAR 2616S Directional Detector, 
1.7-26.5 GHz, K(f/m)/SMC ............ .............................................. $200.00 

Ml 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(f/m/m) ................. $75.00 
NARDA 3000-SERIES Directional Couplers ... ................................ $150.00 
NARDA 3020A Bi-Directional Coupler, 50-1000 MHz, N ........... ..... $500.00 
NA RDA 3024 Bi-Directional Coupler, 20 dB, 4-8 GHz .................... $375.00 
NARDA 3090-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 degJGHz, 1-5 GHz ............ ...... ......... ...... .... ..... ............. $1,000.00 
NARDA 3753B Coaxial Phase Shifter, 

0-55 degJGHz, 3.5-12.4 GHz ...... ... ...... ..... .. ........................... $1,000.00 
NARDA 4000-SERIES SMA Miniature Directional Couplers ............ $75.00 
NARDA 4247-20 Directional Coupler, 

20 dB, 6.0-26.5 GHz, 3.5mm(f) .. ............. ...................... .... .......... $200.00 
NARDA 4247B-10 Directional Coupler, 

1 O dB, 6.0-26.5 GHz, 3.5mm(f) .............. ............... ........ ...... .... .. .. $200.00 
NARDA 5070-SERIES Precision Reflectometer Couplers .. ........... $300.00 
NARDA 562 DC Block, 10 MHz-12.4 GHz, 100 V max., N(m/f) ... ..... $65.00 
NARDA 765-10 10 dB Attenuator, 50 Watts, DC-5 GHz, N(mlf) ..... $165.00 
NARDA 791FM Variable Attenuator, 0-37 dB, 2.0-12.4 GHz ..... ..... $600.00 
NARDA 792FF Variable Attenuator, 0-20 dB, 2.0-12.4 GHz ........... $375.00 
NARDA 793FM Direct Reading Variable Attenuator, 

0-20 dB, 4-8 GHz ............ ...... .. ............ .... ...... .............................. $225.00 
NARDA 794FM Direct Reading Variable Attenuator, 

0-40 dB, 4-8 GHz .. ... ........................ ... .... .. .... ..... ............... .......... $375.00 
OMNI-SPECTRA 2085-6010-00 Crystal Detector, 

1-18 GHz, negative polartty, SMA(m/f) ... .. ................... ..... .... ....... $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 ................... .... ...... ....................... $175.00 
TAG B510 WR22 Direct Reading Attenuator, 

0-50 dB, 33-50 GHz ................. ... ... ..... ... ......................... ............ $900.00 
TAG V551 WR15 Frequency Meter, 50-75 GHz .......................... ... $600.00 
TAG W510 WR10 Direct Reading Attenuator, 

0-50 dB, 75-110 GHz .............................................................. $1,000.00 
TAG W551 WR10 Frequency Meter, 75-110 GHz .......................... $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(mlf) .... ....... $150.00 
WEINSCHEL DS109LL Double Stub Tuner, ' 

0.2-2.0 GHz, N(m/f) .. ..... ................ ....... .... ...... ............... ............. $150.00 

HP 4935A Transmission Impairment Measuring Set ... .. .................. $600.00 
HP 59401A HPIB Bus Analyzer ....... .............. ........................ .......... $375.00 
TAMPA MICROWAVE LAB BUC1W-02-W-CST Ku 

band Upconverter, 1 Watt 14.0-14.5 GHz WR75 "NEW" ........... $225.00 
TEK 1411R PAL Gen.,w/SPG12 sync; 

TSG11 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., 

w/SPG12,TSG11,TSG12,TSG13,TSG15,TSG16 ..... .. .......... $1,100.00 
TEK 1411R-opt.04 PAL Test Gen., 

w/SPG12,TSG11,TSP11,TSG13,TSG15,TSG16 ................. $1,400.00 
TEK 147 A NTSC Test Signal Generator, 

with noise test signal ....... ............. ...... ................. ........................ $800.00 
TEK 148 PAL Insertion Test Signal Generator .......... ...................... $700.00 

i~~ ~~~ ~IEe~e:.=..::::::::::::: : :::: : ::: : :::::: : :::::::::: : :: : ::: ::: ::::::: mg:gg 

EG&G I P.A.R. 5302 / 5316 Lock-in Amplifier, -
100 mHz-1 MHz, GPIB I RS232C ............ ....... ........ ... ............ $2,250.00 

FLUKE 2180A RTD Digital Thermometer .......... ... .......................... $500.00 
HP 59307 A HPIB VHF Switch ..... .. ........... ... .... ........... ................... .. $200.00 
P.A.R. 5206-95,98 Two-Phase lock-in Amp., 

00 2 Hz-100 kHz, GPIB ....... ....... ... ............... ... .. ....... ........ .......... .. $1,500. 
TEK TM5003 5000-series 3-slot Programmable 

0 Power Module ................................................. ..... ...... .. ....... .... .... $450.0 
TEK TM5006 5000-series 6-slot Programmable $500.00 

Power Module ···:·· ················ ·· ················· ······· ········· ··· ···· ····· ········ OO 
TEK TM504 500-senes 4-slot Power Module .... ..... ......................... $175.

00 TEK TM506 500-series 6-slot Power Module ......... .............. ........... $250. 

TEK TM515 500-series 5-stot Traveller ················· $250•00 Power Module ........ ....... .................. ...... .... ....... ...... ... . 
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'SX-ISD-100' Debugger+Programmer HAM GEAR 
FOR SALE 

Qualified bv and inhouse tool 
for Scenix Semiconductor 
• In-system debugger for SX 18/20/28/48/52 
• 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 1 OOmhz 
• 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 

Also Available ... 

PGM2000-SX Gang Programmer 
• Stand alone 8 gang programmer 
• Parallel Port Interface for on-line operation 
• Different 8-socket DIP, SOIC, SSOP, TQFP, 

PQFP adapters for all SX18/20/28/48/52 
• Adjustable programming voltages in 0.1V 
• Codes and fuse reside securely in EEPROM 

of Master Control Unit 
• Comes with Win 95/98/2000/NT4 software 
• Also supports other processors via different 

8-socket adapter modules 
• Starts at $1000 with one 8-up DIP adapter 

PGM-SX Programmer 
• Parallel Port Interface 
• 40-pin ZIF socket to carry device to 

be programed or program in-circuit 
• Win 95/98/2000/NT4 software 
• Comes with SASM assembler 
• Optional SOIC, SSOP, TQFP and 

PQFP programming sockets 
• PGM-SX $149, SMT adapters $120 

idraJu:n!TransdAtA 
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 #29 on the Reader Service Cerd. 

WANTED: MILITARY capacitors, resis
tors, transistors, diodes, ICs, semi's, etc. 
Please fax/E-Mail excess lists & RFQs 818-
769- 1002 fax 818-769- 1084. 
electmatind@earthlink.net & http://www. 
militarycomponents.com 

WANTED: ROCKWELL-Collins HF-80 
equipment, 85 I S-1, 237B-3 log periodic, 
Collins literature . Jim Stitzinger 805-259-
2011, 805-259-3830 (fax), bfl-jfs@smart 
link.net 

2.4GHz: ATV - 8 channel TRANS· 
MITTERS AND RECEIVERS. 35mW 
output power, I video channel, 2 audio. SMA 
connectors. NTSC/PAL compat ible. Includes 
I /4 wave rubber duck antenna. Standard fre
quencies are: 2398, 2405, 2412, 2416, 2420, 
2428, 2435, 2442 MHz. Custom frequencies 
are available. See ad in this section for power 
amplifier. $79/each for transmitter. 
$79/each for receiver. EzATV. Visit 
our web-site for dealers or order on-line at 
www.4atv.com 

FOR SALE: Collins receiver model 5 IS-IF 
with instruction book. Range 0.2 to 30MC, 
clean,operational.$100 OBO.Call Mike 727-
786-3481. 

2.4GHz: POWER amplifier with power 
supply. 10-40 mW input, I (one) watt output 
with in-line SMA connectors and built-in 
heat sink. Approx. 2" x 2" x 5/8" size. 
Frequency range 2.3GHz-2.SGHz. 
$18~/each. Compatible with all ATV prod
uct lines. See our website for more info on 
accessories and transmitter and receiver 
modules. EzATY.Visit our web-site for deal
ers 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.nslradlo.com 

SUPER HIGH GAIN 14 dbi flat antenna 
with N or SMA connector tuned for 2.3-2.5 
GHz. Use wiili 2.4GHzATV 8 channel trans
mitter or receiver. $I 79/ea. SPECIAL 
PRICE. EzATY.Visit our web-site for dealers 
or order on-line at www.4atv.com 

I .2GHz: ATV - 8 channel TRANS
MITTERS and RECEIVERS. 75mW 
output power, I video channel, 2 audio. SMA 
connectors. NTSC/PAL compatible. Includes 
114 wave rubber duck antenna. Standard fre
quencies are: 1250, 1255, 1260, 1265, 1270, 
1275, 1280, 1290 MHz. Custoni frequencies 
are available. $79/each for transmit
ter. $79/each for receiver. EzATY. 
Visit our web-site for dealers or order on
line at www.4atv.com 

ANTENNA OPERATION explained 
like never before! Find out why antennas 
radiate and receive radiowaves. Clearly writ
ten for radio hobbyists. "The Science of 
Antennas," $14.95 ppd. Orders for the book 
or inquiries to Max Research, PO Box 1306, 
East Northport, NY 11731 . 

CB - SCANNERS 

CBs, ACCESSORIES, SCANNERS, 
ANTENNAS, MICROPHONES, 
COAX. Best prices! Call 1-800-821-2769 
for current flyer. We also carry NIMH bat
teries and chargers. http://www.thomas
distributing.com THOMAS DISTRIB
UTING, 128 Eastwood, Paris, IL 
61944. 

CB MODIFICATIONSI Freq
uencies, books, kits, high-perfor
mance accessories, plans, repairs, 
amplifiers, I 0-meter conver
sions. The best since 19-761 
Catalog $1. CBCI, Box I 898NV, 
Monterey, CA 91942. 
www.cbclntl.com 

DIAM ONO · HEA O S YS T EM 
ON SCREEN DI S PLAY 

www.cctvco.com 2 .4 GHZ 
W ITH POWER SUPPLY 

ECL • 2 4 00SR 

T I M E DAT E A LAR M 
AUDI O IN PUT (RCA ) 
POWER S OURCE 1 1 0 VAC 
( F REE V OLT) 
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COLOR MICRO 
BOARD CAMERA 

DIGITAL (WITH DSP) 
350 LINES 

32 M M X 32 MM 
2 LU X t PINHOLE LE-NS 

ECL • 454P 

1-800-323-87 46 

Cl 
PIR 

CAMERA 

2.4 GHZ 
VIDEO 

TRANSMITTER 
500

1 * 4 CHANNELS 
~CL • 24p0MT , 

2.5··.L .• X 1 . X .5 H .. .. . 
• _,.,;;-·.~-·.·.· 
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240+ CHANNEL CB/HAM/FRS/COM
MERCIAL radios: AM/FM/SSB/CW export/ 
domestic: RCI, TEKK, Motorola, Uniden, 
Cobra, Alinco, Kenwood. Mies, antennas, lin
ears, meters, mod books, manuals, schemat
ics, night scopes, and tons more stuff! 
Catalog $J. MAXTECH, Box 8086, New 
York, NY IOISO. 718-S47-8244. www.penny 
circus.net 

SCANNER ANTENNAS: VHF/UHF 
Discone base antennas $29.9S + S&H, 
HFNHF/UHF super Discone $4S.9S + S&H, 
mobile antennas $24.9S + S&H, super scan 
duck handheld antennas $19.9S + S&H.Also 
antennas for amateur, CB, cell, GMRS, MURS, 
SWL, TV.Antenna Warehouse, 811 9th Ave., 
Camanche, IA S27JO. MCNisa toll 
free order line: 877-680-78,18. 
www.antennawarehouse.com · 

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 I -
800-J66-0S 79. 

19" RACKMOUNT ATX PC chassis, 
$149 (with ad). www.stores.yahoo.com/cti
texas, 972-242-8087. 

SOOMHz: AMD K6 I I computer 
system, 20 gigabyte hard drive, SOX CD
ROM, floppy. 64MB memory, 8MB AGP JD 
video, 2 USB ports, LAN, S6K 
-modem/voice/fax, J2 voice sound, speakers, 
keyboard, Internet mouse, ATX case, many 
FREE applications, 2 year warranty, only 
$J99. Order, details 847-6S7-l 160 
www.saveware.com 

SOOMHz: AMD K6 I I CPU and 
motherboard super combo deal 
including AGP JD 8MB video, sound, all 110 
ports, S6K modem/voice/fax, LAN, ATX or 
AT power connectors fits almost a(I cases, 
FREE fan, all cables, CD-ROM drivers disc 
w/many FREE applications. 2 year mother
board warranty, only $169. Same as above, 
but with Intel Pll S66MHz Celeron CPU, 
64MB video w/DVD hardware decoder, 
$199. Order, details 847-6S7-1160 www.sav 
eware.com 

DEC EQUIPMENT WANTED!!! We 
are buying DEC systems, boards, terminals, 
drives and peripherals. Also Scientific Micro 
Systems (SMS). CMD, Datability, Dilog, DSD, 
EMULEX, other DEC compatibles. Please 
contact us for a quote or fax/email your 
equipment list.We buy, sell, and trade. KEY
WAYS, INC., 9J7-847-2JOO or fax 9J7-
847-2JSO or email buyer@keyways.com 

6SOMHz: BAREBONE systems from 
$199. 486 computers $49. Brand name 
Pentiums from $199. Motherboards $20, 
color printers $4S, 1.44/ l.2 floppies, speak
ers $10. 714-778-04SO. 

NewComputer.com COMPARES 
prices and detailed product specifications 
from top online sellers. Visit 
NewComputer.com to save time when 
shopping for new computer equipment. 

BRAND NAME low-end Pentium com
puters starting at $SO. Call jerry W2GIA, 
Disks N Data, l-800-8JJ-689J or E-Mail: 
dndcom@earthlink.net 

..,sedComputer.com IS your online 
used computer equipment marketplace. 
Notebooks, desktops, printers, parts sourc
ing, buy and sell, free classifieds, auctions, 
I OOs of dealers. Visit UsedComputer.com 

EVERYTHING NEW w/warranty! Best 
prices. Motherboards with CPU 700MHz 
$I 9S, custom configured systems, Pentium 
systems from $I SO. Modems, multimedia 
kits, scanners, monitors, cases, $20. Hard dri
ves to 40 gigabytes. S40 megabyte $1 S. 
Sound adapter $I 0. Call 7 I 4-778-04SO. 
Email: ccl@surfslde.net 

MAC PRAM batteries:4.SV square $9.99, 
J.6V round $7.99.Qty discounts. 10-6 Pacific 
J60-698-4828 or 'NWW.oasishobby.com 

SCSI CABLES new DB2SM to SCSI-II M 
$8.99, DB2SM to SCSI-I M $S.99, SCSI-II M
M $9.99. Others available. 10-6 Pacific J60-
698-4828 or www.oasishobby.com 

VGA TO COMPOSITE (NTSC) VIDEO 
CONVERTER - ULT-2000. Handheld. 
Powered from keyboard with S-video and 
RGB outputs, too. J: I zoom control with 
many extras. $99/ea. Mateo, Inc., 
Schaumburg, IL, l-800-7 I 9-960S, 
sales@matco.com or visit/order on-line at 
www.matco.com 

700MHz: AMD Duron Computer 
System, 20 gigabyte UDMA I 00 hard drive, 
play DVD movies or 40X data CD-ROM 
drive, floppy drive, I 28MB memory, 64MB 
AGP JD video, all ports, LAN, S6K 
modem/voice/fax, J2 voice sound, amplified 
speakers, keyboard, Internet mouse, ATX 
case, many FREE applications, $499. Order, 
details 847-6S7- I 160, www.saveware.com 

DATA ACQUISITION: This very com
pact and low-cost kit will allow virtually any 
PC to be used for quick and easy data acqui
sition and control. It connects to any stan
dard parallel printer port, and despite its tiny 
size provides eight analog inputs, four digital 
inputs, and four digital outputs. 
www.electronickits.com 

Doppler Direction Finder 
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, Wireless RF Data Link Modules 
RF link boards are perfect for any wireless control application; alarms, data 
transmission, electronic monitoring ... you name it. Very stable SAW resonator 
transmitter, crystal controlled receiver - no frequency drift! Range up to 600 
feet, license free 433 MHz band. Encode;/decoder units have 12 bit Holtek 
HT-12 series chips allowing multiple unrts all individually addressable, see -
web site for full details. Super small size - that's a quarter in the picture! Run 
on 3-12 voe. Fully wired and tested, ready to go and easy to use! 
RX-433 Data Receiver ............. $16.95 TX-433 Data Transmitter .............. $14.95 """" ,.....,. •""""' 
RXD-433 Receiver/Decoder ..... $21.95 TXE-433 Transmitter/Encoder ..... $19.95 

World's Smallest TV Transmitters 

1 GHz RF Signal Generator 

Super Pro FM 
Stereo 

Transmitter 
Professional synthesized FM Stereo station in easy to use. handsome 
cabinet. Most radio stations require a whole equipment rack to hold all 

We call them the 'Cubes' .. .. Perfect video transmission from a trans- the features we've packed into the FM-100. Set freq with Up/Down 
mitter you can hide under a quarter and only as thick as a stack of buttons, big LED display. Input low pass filter gives great sound (no 
four pennies - that's a nickel in the picture! Transmrts color or B&W more squeals or swishing from cheap CD inputs!) Limiters for max 
with fantastic quality - almost like a direct wired connection to any 'punch' in audio . without over mod, LED meters to easily set audio 

-=-..--'-----~~~ TV tuned to cable channel 59. Crystal controlled for no frequency levels, built-in mixer with mike, line level inputs. Churches, drive-ins, 
drift with performance that equals models that cost hundreds more! Basic 20 mW model transmits up to 300' while schools, colleges find the FM-100 the answer to their transmitting 
the high power 100 mW unit goes up to 1/4 mile. Their very light weight and size make them ideal for balloon and needs, you will too. Great features. great price! Kit includes cabinet, 
rocket launches. RIC models, robots -you name it! Units run on 9 volts and hook-up to most any CCD camera or whip antenna, 120 VAC supply. we also offer a high power export 
standard video source. In tact, all of our cameras have been tested to mate perfectly with our Cubes and work great. version oflhe FM-1 oo fully assembled with one waff of RF power, for 
Fully assemple<! - just hook:up power and you're on the air! One cus!omer even put one on ~is d ! miles of program coverage. The export version can only be shipped if 

t::C::·2::000=:Ba:=s::1c;:V1:;deo::::;Tr;:an:;s;;m;;1tt;;er;; ... :;: ... :; .... :: ... :: .. =9=.9=5===-::;Cr:·2::00::1::H:1 :h:::Po::w::e::r V::1d::e::o::Tr::an::sm::1::tte"'ir.::··=1=79::.9:::5 ===ii accompanied by a signed statement that the unit will be exported. 
· ~ FM·HlO, ProFMStereoTransmitterKit ..... . ........... . $249.95 CCD Video 

Cameras 
Top quality Japanese Class 'A' 

AM Radio 
Transmitter 

Operates in standard AM broad- . 

FM·100WT Full Wired Hi h Power FM-100 ...... : ........ $399.95 

FM Stereo Radio 
Transmitters CCD array, over 440 line line resolution, not the off-spec 

arrays that are found on many other cameras. Don't be 
fooled by the cheap CMOS single chip cameras which have 
1/2 the resolution, 1/4 the light sensitivity and draw over 
twice the current! The black & white models are also super 
IR (Infra-Red) sensilive. Add our invisible to the eye, IR-1 
illuminator kit to see in the dark! Color camera has Auto 
gain, whrte balance, Back Light Compensation and DSP! 
Available with Wide-angle (80') or super slim Pin-hole style 
lens. Run on 9 VDC, standard 1 volt p-p video. Use our . 
transmitters for wireless transmission to TV set, or add our 
IB-1 Interface board kit for super easy direct wire hook-up to 
any Video monitor, VCR or TV with AN input. Fully assem
bled, with pre-wired connector. 

cast band. Pro version, AM-25, is synthesized for sta
ble. no-drift frequency and is setable for high power 
output where regulations allow, typical range of 1-2 No dritt, microprocessor synthesized! Great audio 
miles. Entry-level AM-1 is tunable, runs FCC maximum 1 ~--.,... -~ quality, connect to CD player, tape deck or mike 
100 mW, range 1/4 mile. Both accept line-level inputs mixer and you're on-the-air. Strapable for high or low power! Runs on 
from tape decks, co players or mike mixers, run on 12 12 VDC or 120 VAC. Krt includes snazzy case, whip antenna, 120 VAC 
volts DC. Pro AM-25 includes AC power adapter, power adapter - easy one evening assembly. 
matching case and bottom loaded wire antenna. Entry- FM-25, Synthesized Stereo Transmitter Ktt ..... •. ....•. • . $129.95 
level AM-1 has an available matching case and knob Lower cost alternative to our high performance trans-
set that dresses up the unit. Great sound, easy to build mitters. Great value, easily tunable, fun to build. Manual 
- you can be on the air in an evening! goes into great detail about antennas, range and FCC 
AM·25, Professional AM Transmitter Kit ..... $129.95 rules. Handy for sending music thru house and yard, 
AM· 1, Entry level AM Radio Transmitter Kit. .. $29.95 ideal for school projects too - you'll be amazed at the 
CAM, Matchin Case Set for AM-1 .......... $14.95 exceptional audio quality! Runs on 9V battery or 5 to 

CCDWA-2, B&W CCD Camera, wide-angle lens . • ... $69.95 
CCDPH·2, B&W CCD Camera, slim fit pin·hole lens .. $69.95 
CCDCC· 1, Color CCD Camera, wide-angle lens .. . . $129.95 
IR·1, IR llluminator Kit for B&W cameras .... .. ... . $24.95 
IB-1, Interface Board Kit ........ . ....... .. ... . . $14.95 

Mini Radio 
Receivers 

Imagine. the fun of tuning into aircratt a hundred miles away, the local policeflire department, ham operators, or how 
about Radio Moscow or the BBC in London? Now imagine doing this on a little radio you built yourself - in just an 
evening! These popular little receivers are the nuts for catching all the action on the local ham, aircraft, standard FM 
broadcast radio, shortwave or WWV National Time Standard radio bands. Pick the receiver of your choice, each easy 
to build, sensitive receiver has plenly of crystal clear audio to drive any speaker or earphone. Easy one evening 
assembly, run on 9 volt battery, all have squelch except for shortwave and FM broadcast receiver which has subcarri
er output for hook-up to our SCA ad~pter. The 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 set for that smart finished look! 
AR·1, Airband 108-136 MHz Kit ................. $29.95 FR-6, 6 Meter FM Ham Band Kit ........... $34.95 
HFRC· 1, WWV 10 MHz (crystal controlled) Kit ..... $34.95 FR-10, 10 Meter FM Ham Band Kit . .. .... . .. $34.95 
FR-1, FM Broadcast Band 88-108 MHz Kit .... . ... $24.95 FR·146, 2 Meter FM Ham Band Kit .......... $34.95 
SR·1, Shortwave 4-11 MHz Band Kit ............ $29.95 FR-220, 220 MHz FM Ham Band Kit ........ . $34.95 
SCA·1 SCA Subcarrier Adapter kit for FM radio .... $27.95 Matchin Case Set (specify for which kit) .. . . $14.95 

PIC-Pro Pie Chip Programmer 
Easy to use programmer for the PIC16C84, 16FB4, 16F83 microcontrollers [ly Microchip. All softWare • • 

15 voe. Add matching case and whip antenna set for nice 'pro' look. 

FM·10A, Tunable FM Stereo Transmitter Kit . ...... . ......... $34.95 
CFM, Matching Case and Antenna Set ....... . ... , .•...... $14.95 
FMAC, 12 Volt DC Wall Plu Ada ter .. . .. . ................. $9.95 

RF Power Booster 
Add muscle to your signal, boost power ~P to 1 watt 

'----~over a freq range of 100 KHz to over 1000 MHz! Use 
as a lab amp for signal generators, plus many foreign users employ the 
LPA-1 to boost the power of their FM transmitters, providing radio ser
vice through an entire town. Runs on 12 VDC. For a neat finished look, 
add the nice matching case set. Outdoor unit attaches right at the 
antenna for best signal - receiving or transmitting, weatherproof, too! 
LPA·1, Power Booster Amplifier Kit ............ .. ........ $39.95 
CLPA, Matching Case Setler LPA-1 Kit ................... $14.95 
LPA· 1 WT, Fully Wired LPA-1 with Case ........ ..... .... . . $99.95 
FMBA-1, Outdoor Mast Mount Version of LPA-1 .. . ......... $59.95 

- editor, assembfer, run and program - as well as free updates available on Ramsey download site! 
This is the popular unit designee by MK:hael Covington and featured in Electronics Now, September 
1998. Ccnnects to your parallel port and includes tfie great looking matching case, knob se! and AC 
power supply. Start programming those really neat m1crocontrollers now ... order your PICPRO today! FMA·200 Vertical Antenna , .. · ............. $114.95 

PIC·1, PICPRO PIC Chip Programmer Kit .....•. . . . . •••. $59.95 RAMSEY ELECTRONICS, INC. -:mi I " . a~J rED 
793 Canning Parkway Victor, NY 14564 lliiill - -- -uraer 1011-rree: ouu·'+'+o·~~~o 

Sorry. no tech info. or order status at 800 number 

For Technical Info, Order Status 
Call Factory direct: 716-924-4560 

ORDERING INFO: Satisfaction Guaranteed. Examine for 10 days, rt 
See our complete catalog and order not pleased, return in original form tor refund. Add $6.95 for ship-

on-line with our secure server at: ping, handling and insurance. Orders under $20, add $3.00. NY resi-
• denls add 7% sales tax. Sorry, no COOs. Foreign orders, add 20% 

WWW. ramseye/ectron /CS. com 1or surface mail or use credit card and specify shipping method. 
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COMPUTER 
SOFTWARE 

FREE!!! CD-ROM and software disk cat
alog. MOM 'N' POP'S SOFTWARE, PO 
Box 15003-N, Springhill, FL 34609-0 I I I. 
352-688-9108. momnpop@gate.net 

$0NY PLAYSTATION 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 847-657-1160, 
www.saveware.com 

).~heck Out The Electronics Forums 
*at www.,~.9~-~~olts.com 

WWW.SCHEMATICA.COM FOR pro
fessional freeware and shareware.Active and 
passive filter design, 555 designer, linear sim
ulators. 

WINDOWS 9SB $79! FAT 32, large par
tition, 24 floppies. Windows 98 $99, 
Windows 98 SE $119. All Windows include 
manual and certificate, $109. Order, details 
84 7-65 7-1 160 www.saveware.com 

TOMINON 
HI-POWER LENS 

RED VISIBLE LASER 
DIODE MODULE SYSTEMS 

1 :4.5, f=230mm (9"), weight 
4 lbs. Six coated symmetric 
glass lenses in black alumi-
num case, 3.625"" dia . by • .. 

Features: complete with APC circuit; adjustable collimating plastic 
lens; brass housing; supply voltage; thermal conductive epoxy 
sealed; 660nm, 650nm and 635nm wavelengths. 

4.375" long. Scale range from · 
1:10 to 1:1 to 10:1. Origi- ··. · . 
nally cost over $350.00. Un-

Use for line generation, alignment fixtures, medical applications, 
gun sights, pointing devices, targeting and aiming, leveling, 
machine alignment, laser light shows, laser R&D, custom hous

used . 
92L034 $29.95 each 
SPECIAL PACKAGE 

ings, laser configurations and turnkey systems. 
Part No. Putput Wavelength Size 
M66051 SmW 660nm{±S) 5.6mm 

Price 
$ 59 .00 

62.00 

One Tomi non High Power 21mm f:3 .5. Four coated lenses 
Lens (92L034) and one Pre- in black aluminum case mea
ci_sion Eyepiece (92L031) suring 1.5625" long by 1.0" 
w1~h document_at1on on how to diameter, 35° angle of view with
bu1ld a wide field telescope . out vignetting. 
96L004 $35.00/set 92L031 $4.95 each 

I 

BELDEN 
#9913 CABLE 
Approx. 30 feet of 50-0hm 
low- loss cable, with "N" con
nectors at each end . 
20W009 $27.50 each 

PNEUMATIC 
"LOGIC" 
Eight double-ac
tion TTL-con
trolled pneumatic 
solenoids with 
test buttons and 
activity LEDs . Drivers and 
suppression diodes on board. 
Sorry, No docs . 
97T004 $39.95 each 

UNIVERSAL 
REMOTE 
CONTROL 
Works with TVs, VCRs, 
:able boxes, etc. With 
:Jocs and list of devices 
it may control. 
99V020 $9.95 

HI-VOLTAGE 
FILM 
CAP 
O.OlSµF ±20%, lOKV . 
ElectroCube C-1916-4. 
20P008 $3.95 each 
TV AUDIO 
DEMODULATOR 
BOARD 
Originally used in cable TV 
application, this subassem
bly takes channel 3, 4 or 5 
signal and demodulates the 
audio . Documentation and 
schematics, plus additional 
schematics to build add·on 
video demodulator board can 
be found at our web site. 
92A028 $9.95 each 

105 . 00 

U i..T'RA:VIOLET ,,. 

LONGWAVE 
ULTRAVIOLET LAMP 
Pocket-sized longwave ultra
violet light may be used for 
detecting invisible inks, min
erals in rocks, etc. It's the 
size of a pocket pager and 
even has a belt clip to keep it 
handy. Runs on two "AA" bat
teries (not included). 3.25"W 
x 1.75"H x l"D. 
95L007 $7.95 each 

DISPLAY 
MISER 
Save wear and 
tear on your 
monitor. Save on electric bills 
with Display Miser. This item 
automatically shuts down the 
monitor after a predetermined 
amount of time. The user can 
program the time to shutdown 
from 10 to 42 minutes. Easy 
connection to PC with dia
gram printed on bottom of unit. 
No tools needed - it just plugs 
in! 
98C027 $4.95 each 
"SEXY FETS" *fi 

BROADBAND 
RECEIVER RF 
PREAMP 
Amplify received signals in 
the 5 to 900 MHz range with 
10 dB gain. Will work with any 
shortwave receiver, scanner 
or TV. Docs are on our web 
site . 
92A025 $14.95 each 

MODULAR "HI-BEL" 
HIGH VOLTAGf. 
RECTIFIER • 
ASSEMBLY 

..HVCA Part No. HDB7.5. 7500 
Volts, 1.3 Amps . Standard 
recovery. Docs available at 
our web site. 
20S001 $16.95 each 

HVCA Part No. HOBS. 5000 
Volts, 1. 7 Amps. Standard 
recovery . Docs available at 
our web site . 
20S003 $12.95 each 

-- L& J 
VHF STUBBY DUCK 

IRFM250 "N" chan- BNC connector, 5" long . 
nel hexfet, rated 200 97 A007 $4.95 each 
Volts, 0.100 Ohm, ~ 
27 .4 Amps . These ULTRABRIGHT 
are mil-spec parts l i ' WHITE LED in T0-254AA pack-
ages. Ref : MIL-S- ·: . , T

56
1

0
%

0 
ultdrabTrhight _w

11 
hite, Off 

19500/592 . Full me . 1s WI stun U 
documentation on our web site. your eyes! 
951003 $9.95 each SE5084J $4.95 each 

WE'RE MOVING! 
We've lost our lease and would rather sell our inventory than 
move it. Dealers and other high rollers are invited to purchase 
our retail store inventory in bulk. Substantial discounts may 
apply tobu/kpurchases. 

~ alltronics.com 
2300-0 Zanker Road- San Jose, CA 95131-1114 

(408) 943-9773 - Fax (408) 943-9776 
Download our Catalog: http://www.alltronics.com 

I 
ONE-HOUR AUTO 
FAST CHARGER 
Output 7.2VDC@ l.SA. In
put 12VDC 18W . Makita 
model DC7012 for Makita 
battery 7000, new in factory 
shrinkwrap, with docs. 
20E020 $19.95 each 

~ 490V 39001JF 
COMPUTER 
GRADE CAP 
2.5" D x 5.375" H, 
wei9ht 1.25 lb . 
21 P001 $11.95 

DONUT 
MAGNET 
750 Gauss. 23/•" 
OD, lV." ID, V2" 
thick. 
99N005 

14-DA 
PROGRAMMABLE 
TIMER 
Originally used to control a 
satellite receiver through its 
IR port. Time on/off for eight 
distinct events. Modify it for 
your needs or dismantle it for 
its parts. Programmable with 
a 2732 EPROM in a remov
able "personality" module,the 
unit may be modified to con
trol any IR device through its 
IR port. Contains 280 CPU, 
clock display and associated 
parts. Operates from 9VDC 
500 mA wall transformer 
which is included. 
92V014 $9.95 each 

Store Hours: 9-0 M-F & 10-3 Sat. , Pacific. 
Visa, M/C, AmEx Accepted. All Sales Final. 
California Residents Add Sales Tax. Ship
ping Additional on All Orders. Prices Good 60 
Days from Date of Publication and Subject to 
Change Without Notice. 
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LIQUIDATION WINDOWS 95/98, 
Office suites $10-69. Windows companion 
$5. 1,000 10 CDs value PACK $20.Windows 
tutorials $5, Norton Antivirus $15. 714-n8-
0450. 

KEYSTROKE LOGGER: This new soft
ware hides in the background on your com
puter allowing you to view what other peo
ple have been doing on the installed com
puter. Great for monitoring the children or 
the wife. www.spousewatcher.com 

COMPUTER 
EQUIPMENT WANTED 

I 

·WANTED: FOR historical museum, pre-
1980 microcomputers, magazines, and sales 
literature. Floyd, VA 24091-0341 (549-763-
3311/540-382-2935). 

DEC EQUIPMENT WANTED!!! We 
are buying DEC systems, boards, terminals, 
drives and peripherals. Also Scientific Micro 
Systems (SMS), CMD, Datability, Dilog, DSD, 
EMULEX, other DEC compatibles. Please 
contact us for a quote or fax/email your 
equipment list. We buy, sell, and trade. KEY
WAYS, INC., 937-847-2300 or fax 937-
847-2350 or email buyer@keyways.com 

WANTED: MILITARY capacitors, resis
tors, transistors, diodes, ICs, semi's, etc. 
Please fax/E-Mail excess lists & RFQs 818-
769-1002 fax 818-769-1084. 
electmatind@earthlink.net & http://www. 
militarycomponents.com 

C5809 GIMIX CPU card wanted. Doctor 
Gordon 305-653-8000. Office 30 I. 16800 
NW 2nd Ave., Miami, FL 33169. 

TEST EQUIPMENT 

FEITEK PROVIDES repair, calibration 
and traceable certifications of test equip
ment. Free estimates. We buy, sell and trade 
all makes of test equipment. Visa and 
MasterCard accepted. Check out our inven
tory and specials at WWW.FEITEK.COM 
2752Walton Road, St. Louis, MO 63114,314-
423-1770. 

PORTABLE OSCILLOSCOPES. Check 
our website for our new line of portable 
oscilloscopes ad frequency counters. These 
inexpensive devices are designed to work 
with computers, laptops, and graphics cacula
tors. www.ast-electronics.com 

KENTRONIX TEST EQUIPMENT 
SPECIALS. Check our WEB site at 
http://www.kentronlx.com for 
monthly specials. We are also looking to b•Jy 
test equipment, coaxial and waveguide com
ponents, manuals, etc. Contact Brian at 732-
681-3229 or FAX 732-681-3312. E-Mail: 
brian@kentronix.com 

DEC EQUIPMENT WANTED!!! We 
are buying DEC systems, boards, terminals, 
drives and peripherals. Also Scientific Micro 
Systems (SMS), CMD, Datability, Dilog, DSD, 
EMULEX, other DEC compatibles. Please 
contact us for a quote or fax/email your 
equipment list. We buy, sell, and trade. KEY
WAYS, INC., 937-847-2300 or fax 937-
847-2350 or email buyer@keyways.com 

WANTED: MILITARY capacitors, resis
tors, transistors, diodes, ICs, semi's, etc. 
Please fax/E-Mail excess lists & RFQs 8 I 8-
769-1002 fax 818-769-1084. 
electmatind@earthlink.net & http://www. 
militarycomponents.com 

WANTED: RADIO service monitors, 
IFR, Motorola, HP, Marconi, also late model 
HP equipment. 716-763-9104 or fax 716-
763-0371. http://www.amtronix.com 



TEST EQUIPMENT technicians needed: 
calibration and repair techs. Three full-time 
openings. Our company sells, rents, repairs, 
and calibrates HP and Tek. We are located in 
Broomfield, Colorado, between Boulder and 
Denver. We perform electronic and physi
cal/dimensional calibrations. Please send 
resume to irl@calibration.com 

A-COMM ELECTRONICS: we buy and 
sell test equipment. http://www.a-comm.com 
I 1891 E. 33rd Avenue, Aurora, CO 800 I 0. 
Tel: 303-341-2283, fax 303-341 -2293. 

AFFORDABLE HP power sensor repair! 
Most 8481 As repair.ed 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 I 09 pseudo-random noise and 
arbitrary waveform generator only $289. 
TDL Technology, Inc., www.zianet.com/tdl 

GIANT DIRECTORY ONLINE: Over 
525 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-llst.com 

FOR SALE: UA62A universal video analyz
er made by Sencore. Also a PA8 I stereo 
power amplifier analyze r. Phone 859-254-
3139 ask for George McCreary. 

6 INSTRUMENTS in I! TPI 440 hand
held oscilloscope with true RMS DMM capa
bilities, component test, logic test, trend 
mode, frequency counter. Optional software, 
cable. Manufacturers 3 year limited warranty. 
$299.95. For more information, 
www.j-tron.com. Call j-Tron 1-888-
595-8766. 

HI POT 0 to 20K, variable DC voltage I 15 
volt 60 Hz input, portable suitcase $35 
+ship. Phone or fax 310-328-7776. 

WESTINGHOUSE TYPE TA INDUS
TRIAL ANAL Y.ZER. Portable suitcase, I 15 to 
575 volt 60 Hz, 3-2-1 phase, up to 125 AMPS. 
$150 +shipping. Phone or fax 310-328-3776. 
Call for free complete 4 sheet description: 
AM;VM,WM, PF METERS. 

2 LARGE 95 MICRO AMP PANEL 
METERS: Outside dimensions of meters 8" 
across x 6-1 /2", meter face is 8" x 4-1 /2", 
hand is 4" long. $50 each +shipping. Phone or 
fax 310-328-7776. 

TEK SCOPE 7854 w/keyboard, 7 A26 2 tr. 
amp, 7B80 time base $500. 7S 12 TOR, S6 
sampling head, S52 pulse gen. <25PS $500. 2 
FET probes $150 ea. 610-639-0156. 

SECURITY 

ALARMLAND.COM SECURITY 
devices for professionals. Motion detectors, 
panels, contacts, CCTV, and more. Fax your 
order to 732-840-1390. 

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 C 120 
tape. Direct from manufacturer. Send $69 to 
Vakis, 2930 Pine Ave., Niagara Falls, NY 
1430 I. 

9 VOLT IR sensttive B/W high res 
410 TYL camera with optional black 
low-profile swivel adjustable enclosure. Pin 
hole or Std. lens type. 6, 8, and I 2mm lens 
are available. I /3" CCD, 3.6mm/F2.0 lens 
included; works from 7.S-1 l VDC, highest 
voltage range in market. 0.08 lux, 1.27" x 
1.27" x 0.5"0 pinhole or I" deep standard. 
$49 each. Enclosure: $8; optional lens: 
$18. Dealers welcome. Mateo, Inc., 
Schaumburg, IL, 1-800-719-9605, 
sales@matco.com or visit/order on-line at 
www.matco.com 

SCANNING MOTOR - A-l lOSC 
with universal mounting bracket accepts all 
standard I /4 x 20 threaded CCTV cameras. 
No tilt, just PAN. 75 degrees of continuous 
motion with a scan rate of 5 seconds per 
cycle. I I 0 volt indoor operation, but can be 
adapted for outdoor use. Includes 12 foot 
power cord. Perfect solution to triple your 
effective camera viewing angle! $19/each, 
or $2S/each in qty. of 4. Small size, 3-
1 /2"0 x 2"H. Mateo, Inc., Schaumburg, IL, 1-
800-719-9605, sales@matco.com or 
visit/order on-line at www.matco.com 

COUNTER-SURVEILLANCE=$2SO 
HR! Electronic eavesdropping is unbeliev
ably widespread! Are you sure you're safe? 
Learn how others (without prior · experi
ence) earn $2SO HR in the fascinating field 
of COUNTER-SURVEILLANCE! For FREE 
catalog call: 1-800-712-SOOO. 
HTTP://WWW.SPY-CITY.COM 

WELLER SOLDERING STATION - MODEL WLC 100 

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 Watts 
Contrast: 50 to 1 

TOUCH MONITOR 
Earth Vue 10.4 

10.4" VGA TFT 
Analog VGA Input 
105 Nit Brightness 
RS-232 Touch Screen Option 
Only 9.9"W x 7.7"H x 1.5"D 
Ideal For Factory Automation 
Fully Articulating Ball Mount 
Only $1095 With Touch 

CHARACTER LCD 

OPTREX DMF-5005SN·EW 
240 x 64 Graphic EL Backlit STN $30 
OPTREX DMF..S005N 
240 x 64 Graphic Reflective STN $30 
SANYO DM2023-7G1 
2 x 20 Character Reflective STN $8 
SHARP LM20A21 
2 x 20 Character Reflective STN $8 
VIKAY 2035TNLD NOTW-0 
2 X 16 Character LED Backlit STN $8 

' , . . 
~ 0);\ 

< ~ ,"', ~ '<, \ 
? ~ x'-1 --
'" '· " .,, 
LCD DISPLAYS 

6.3' Mono STN $60 
9.4" Mono Reflective $60 
8.4" TFT $250 
9.4' DSTN $150 
10.4' TFT $350 
10.4" DSTN $240 

NoteBook Screens 
340 Models in Stock 

Obsolete Screens Stocked 
Hard To Find LCD? Call! 

10.4" DSTN or 12.1" TFT 
Analog SVGA Input 
Autosync 
Auto Sizeing · 
Automatic Expansion of VGA 

imagestoSVGA(On 12.1") 
Very Aggressive Pricing 

Starting under $500! 

' 
:. I ' ' 

. ~ • i .... ... ~ 

. 

CONTROLLERS 

ISA 
PCI 
PC/104 
NTSC 
Analog VGA 
Complete LCD Kits with LCD, 
Controller & Cable Starting 
under$200 

~ f~!!Iff echnologies 
. '7he World Leader/n LCD Recycling" 

Ph: (949) 361-2333 Fax: (949) 361-2121 
http://www.flat-panel.com 

Circle 133 on the Reeder Service Cerd. 

• Variable power control (5 to 40 watts) $3695 • Replaceable heating element 
• Quality light-weight pencil iron 

LOWEST PRICE 20MHZ 

RESISTOR 
KIT 
1/ 4W 5% 
film. 5 pieces 
each of 73 
values . 365 
pieces total. 

• Ii I ~· •; " I •. J '. .f; . . ' . f., .. " I f ·:m-. &)'!, 'tiJlfii'j; '! f (J'f'§ ft ,,,,_, '; ' . ,'if ", I'"' . 

In NJ: 732-381-8020 365 Blair Road• Avenel, NJ 07001-2293 http://www.elexp.com 
FAX: 732-381-1006 800-972-2225 email: electron@elexp.com 
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Miniature Transmitters and Receivers 

1 .... $22.95 
5 ..... $19.95 ea 
10 ... $16.95 ea 

RF300XT 

1 .... $25.95 
5 ..... $22.95 ea 
10 ... $19.95 ea 

• 300' (XT) , 150' (T) Range 
• Frequency: 318 MHz 
• 59,049 Settable Security Codes 
• 12 Volt Battery and Keychain Included 
• Current Draw: 4.8 ma 
• Fully Assembled in Case 
• Dimensions: 1.25" x 2.0" x .5" 
• Push both buttons for the 3rd Channel 
• Slide Button Cover Included 

1 .... $27.95 
5 ... .. $24.95 ea 
10 ... $21 .95 ea 

• 250' Range 
• Frequency: 318 MHz 
• 6,561 Settable Security Codes 
• 12 Volt Batiery and Keychain Included 
• Current Draw: 4.6 ma 
• Fully Assembled in Case 
• Dimensions: 1.35" x 2.25" x .5" 
• Push combination of buttons to achieve 

up to 15 channels 

• Alarm Systems • Magic Props • Industrial C9ntrols 
• Garage I Gate Openers • Medical Alert • Surveillance Control 
• Lighting Control • Monitoring Systems • Motor Control 

2-4 Data/ 3-15 Channel 
Receivers 

RF300RL 
RF300RM 

1 .... $27.95 
5 ..... $24.95 ea 
10 ... $22.95 ea 

RF304RL 
RF304RM 

1 .... $29.95 
5 .... . $26.95 ea 
10 ... $23.95 ea 

• Compatible with 300/4 Transmitters 
• 11 -24 volts DC Operating Voltage 
• 13 ma. Current Draw 
• Latching (L} or Momentary (M) Output 
• Kits Available (subtract $5.00 ea .) 
• Dimensions: 1.25" x 3.75" x .5" 
• 2 (300) I 4 (304) Output Data Lines 
• Binary to Dec I Hex Converter-can 

achieve up to 15 channels 

• Schematics Available 
• Receiver Board Layout Available 
• Custom Design Consulting Available 

v· "t t I (510) 651-1425 Fax: (510) 651-8454 Email: Support@Visitect.Com 
ISi eC nc. P.O. Box 1415~, Fremont, CA 94539 Visa I Mastercard, COD 

Circle #34 on the Reeder Service Card. 

INFRARED FILTER ELIMINATES 
99.9% OF ALL VISIBLE LIGHT- IR-
9000.All B/W CCD cameras are IR sensitive. 
Place a 25 watt or less light behind the 3" x 
3" filter, and you will see in the DARK. 
$18/each. Purchase 2 for $30. 
Mateo, Inc., Schaumburg, IL, 1-800-719-9605, 
sales@matco.com or visit/order on-line at 
www.matco.com 

AS- I 004 wireless 2.4GH:z, FCC 
approved. 2.4GHz transmitter & receiver 
with audio! Capable handling total of 4 wire
less cameras, range: >300'. Built-in camera, 
400 TV linf!!. $I 99 per system. 
Additional cameras at $129/each. Mateo, 
Inc., Schaumburg, IL, · 1-800-719-9605, 
sales@matco.com or visit/order on-line at 
www.matco.com 

·VGA TO COMPOSITE (NTSC/PAL) 
VIDEO CONVERTER - ULT-2000. 
Small foot-print. Powered from keyboard 
with S-video and RGB outputs, too. 3: I 
optional zoom control, simultaneous outputs 
with many extras. $99/ea. 
Mateo, Inc., Schaumburg, IL, 1-800-719-9605, 
sales@matco.com or visit/order on-line at 
www.matco.com 

A+ CerHfkatiort 
Exam Gui~ 
Volume II 
.. .. 

.... -' , ., ... ~ "' 

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

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

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

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

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

The A+ Certlftcation Exam ls sponsored by CompTIA. 

This special price won't last long!!! 
ORDER NOW!!! 

800-854-7393 
WEBSITE: www.graymarkint.com 

Graymark® · ~ ... 11 
,, • •.. . j ;h~ .. -~1dl 
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SURVEILLANCE-COUNTERSUR
VEILLANCE: I buy and sell used equip
ment. Steve 410-879-4035. 

I 
SECURE YOUR privacy with the telepri
vacy plus TLP-1. Stops others from listening 
in or recording your telephone conversa
tions. Send $49 to Vakis, 2930 Pine Ave., 
Niagara Falls, NY 14301. 

PC MONITOR · AS SECURITY 
MONITOR. The VGA-80 I accepts stan
dard NTSC or PAL inputs for display on any 
existing VGA/SVGA computer monitor. Small 
compact size. Over 600 lines of resolution, 
twice that of standard TV monitor! $69 
each. Dealers welcome. Mateo, Inc., 
Schaumburg, IL, 1-800-719-9605, 
sales@matco.com or visit/order on-line at 
www.matco.com 

~ 

COLOR - LOW LIGHT 2 LUX 32mm 
x 32mm, 350 TYL with optional enclosure. 
Pinhole and standard lens types available. 
Price reduction, $99/ea.Add $10 for enclo
sure with swivel mount. Mateo, Inc., 
Schaumburg, IL, 1-800-719-9605, 
sales@matco.com or visit/order 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 $169/each in qty. of 4. 
Mateo, Inc., Schaumburg, IL, 1-800-719-9605, 
sales@matco.com or visit/order on-line at 
www.matco.com 

40 DAYS and 40 NIGHTS 
RECORDER. Time lapse, can be activated 

"by either contact closure or continuous duty 
operation with standard T-120 tape. 
Models from $149-$529. Mateo, Inc.; 
Schaumburg, IL, 1-800-719-9605, 
sales@matco.com or visit/order on-line at 
www.matco.com 

ARE YOU being buggedl The FMX-1 will 
detect and locate bugging devices. Send $69 
to Vakis, 2930 Pine Ave., Niagara Falls, NY 
14301. 

Continued on page 56 



'' '' 
by Kerry Barlow 

Have you ever had a desire to own 
your very own arcade machine? 

I 
f you are like me, you always wanted to play 
all the new arcade games when they came 
out, but just could not afford all the quarters 
they swallowed. I always liked Moon Patrol, 
but never had more than two quarters to 
spend on playing the game. Now I can play it 

every day if I wish, along with more than 2,000 
other arcade games. 

A friend of mine introduced me to the MAME 
(multi arcade machine emulator) system of arcade 
games that runs on any PC-compatible computer. 
You do not need blazing speed or a large amount 
of hard drive space, the majority of the older vin
tage games play fine on my Pentium 166 system 
with a one-gig hard drive. If you wish to play the 
latest games available, a Pll 300 MHz should run 
just about anything, and I recommend a larger hard 
drive for the fancier newest games. 

Much detail was gone into on the MAME sys
tem and the available ROMs by Phil Combs in the 
Oct. 2000 issue of Nuts & Volts, so I will not add any
thing to this here. (Check out Fuzzball's "Pick-of
the-Week" section at www.nutsvolts.com for a 
downloadable version of this article .) I would like to 
mention that there is another type of ell],l:llator sys
tem called MESS (multiple emulator supEfr system). 

MESS is similar to MAME and is based on the 
MAME front end, however, MESS emulates console 
computers, instead of arcade machines. I play all of 
my old Atari 800XL and Tl99/4A games on the 
MESS system. MESS emulates practically all of the 
older generation computer systems. MESS comes 
in both DOS and Win95 versions. The Win95 ver
sion is still in BETA testing and I myself use the 
DOS-based MESS version. 

MESS works very much like 
MAME. I highly recommend it to 
people who wish to play their old 
computer· games. My arcade machine 
is set up so that I can play either 
MAME arcade games, or the MESS 
computer games. MESS requires you 

' 
' 

to download the computer ROMs, 
which are the operating system for 
each computer. You then can down-
load the games for that computer, 
either cartridges or floppy disks . 
Some of the older computers had 
both available at the time. The f f screen quality playing my old 
Tl99/4A games is so much better 
than a TV or monitor going through 
an old RF interface. MESS Internet 
addresses can be found in the table 
of Parts and Links sidebar. 

The arcade machine shown in f f Photos I and 2 is based upon the 
old Defender game. My friend Steve 
made the majority of these cabinet 
measurements and he is owed credit 

for this. People who may recall this game • • will recognize the cabinet's shape. Happ 
• Controls products were used for all the 
• micro switches and the arcade joysticks . • • Happ has an excellent magazine and many 
• thousands of actual arcade machine parts 

available . Happ Control prices are very 
reasonable for the push-button switches 
and joysticks. The switches cost $1.50 
each, and include the long life micro 
switch. The joystick is priced at approxi
mately $1 1.00; this is a digital stick, with 
four micro switches.A digital switch works 
fine for the majority of the games, because 
the original codes were written for digital 

• switches. Happ also sells analog joysticks 
• and roller balls, for those people who real

ly wish to re-create a particular arcade 
game. Prices on analog sticks are higher, of 
course, but I am sure they are built to the 
same high quality standards. These are the 
actual controls as used by arcades around 
the world, so they are built to industry 
standards. (Again, refer to the accompany
ing Parts List and Internet addresses.) 

• 

Readers may be interested in a differ
ent method of keyboard and joystick con
trol, which was used in my machine. You 
may use Phil Comb's keyboard wiring 
method, or my method outlined as follows. 

In the MAME system, you can assign 
any switch or joystick command to any 
key on your keyboard. By default, the 
arrow keys are used for player I joystick, 
number I key for coin I, number 2 key for 
single player mode, number 3 key for two
player mode, etc . Switches were wired 
directly to the keyboard button circuits 
and the wires were brought out the back 
of the keyboard to the actual panel switch
es. Photo 3 shows this wiring. 

If you look at Photo 4, you will see 
• that there is a fold-out keyboard door 

built into the cabinet.A working keyboard is very : button cups that push upon carbon traces was 
handy for setting up the MAME system, as well as • used in my machine. 
being able to access Windows 95 for other uses. • On the back side of these keyboards are con-
After you get your games up and running, you can : ventional copper traces that go out through a key
access everything you need from the upper button • board matrix to the keyboard's matrix chip. There 
panel/joystick panel. However, when initially setting • are also numerous resistors and diodes soldered 
up your game selections and favorite games, you • on the back of these keyboards. The keyboard was • are going to need a standard keyboard attached. • opened up to gain access to the back side copper 
You will also need the keyboard in case your game • trace section of the keyboard, and then one at a 
locks up, or you wish to play other games on the • time, I traced out the actual push-button circuit 
arcade machine. : itself from the carbon trace through the PCB 

All of the switches and joysticks were wired • board and to the solder side. On so many key-
directly into a standard IBM compatible keyboard. • boards, you will eventually find a place where a 

. : These cheap keyboards are available almost any- : resistor or a diode is soldered to the circuit board. 
• where and, in the worst case if you bought a new • At this point, I simply attached a new pair of wires, 
• one, it would not cost more then $20.00 these • and labeled them for that particular switch. 
: days.A keyboard that had the tiny rubber push- : This modification was really an easy method of 
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Photo 2 

stealing switch contacts. I did not have to scratch 
any carbon off the pads, nor did I ruin a keyboard. 
You can now use the same keyboard for both the 
switch inputs, as well as for a conventional key
board. It will get to be messy looking with all the 
wires, so be sure to label each switch as you do 
them. 

The left, right, and up keys may share a single 
common wire - do not worry about this, simply 
label your switch accordingly. For example, bring 
out a single wire labeled as COMMON, Left, Right, 
and Up.After the single wire is outside the key
board case, you can then wire separate wires to 
each switch in the cabinet.At the same time as the 
switch wires were labeled, I also wrote down on a 
paper what I was doing. 

Different colored wire was used for all the 
switches. When you are crawling around inside the 
cabinet wiring things, it will make it much easier 

for you if you can do this. 
You can test the newly-wired 

keyboard by plugging it into your PC 
and testing the switch wires. To do 
this, open a text editor 
(notepad.exe) and simply short the 
labeled wires together to see if you 

' ' 

are getting the proper keyboard 
· code output letter (Ctrl,Alt, Q,W, 

E). Some letters do not show of 
course, such as Ctrl and Alt. MAME 
has a recommended default key
board scheme, and I advise using 
that. f f If you are clever and do not 
mind extra wire, you can also solder 
the micro switches to the actual 
wires at this time. After assembly of 
the cabinet, all you will need to do is 
snap the micro switch into its but-

' ' 

ton assembly. This really will make 
life easy; leave approximately two 
feet of wire, going into the micro 
switch. 

It is also recommended to steal 
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+SV power from the keyboard and bring it out on • to size on my tablesaw.A normal 2" x 4" is actual-• separate wires. I use this power to light up a tiny • ly 1-1 /2" by 3-1 /2", so I ripped an amount off the 
LED bulb behind my coin switch. The amperage • width first of all , leaving enough for the saw kerf 
draw is minimal, just be careful not to short these • to rip the middle of the 2" x 4" into two sections . • power wires to anything else! I found the +SV line • When finished, you want a true 1-1 /2" square 
that went to the Numlock LED and was able to • board. 
take power from there. On a different keyboard, it • If buying the corner blocks already to size, • was easier to take power directly off the key- • you will need approximately 20 feet of 1-1 /2" 
board-input cable where it connects to the circuit • boards. You will also need 2" screws. I used cheap 
board. Be patient, I am sure you will not get all • drywall screws and they worked fine . Buy a 1-1 /8" • switches operational on the first try. My keyboard • wood drill at this time, as well. 
was apart five times before everything was cor- • For better looks internally, I used fender 
rect; part of this was because I was working when • washers under all screw heads. Stores also sell • tired, and making lots of mistakes. The wiring is • nice cup-shaped washers that the countersunk 
simple but can get distracting with 40 wires float- • screwhead will fit down into nicely. These cup 
ing around. Again, colored wires helped here. With • washers cost quite a bit more, and are not really 
your keyboard finished, you will be anxious to ! necessary. I did use them, but ran out, and used 
begin building the actual arcade cabinet. • the fender washers to finish the job. 

This cabinet was designed to be held together • Begin by cutting the outside shape of the two • from the inside out. To do this, I used many corner • side walls of your cabinet. The dimensions in 
blocks inside the cabinet; driving screws through • Figure · I are pretty straightforward. It is easiest to 
these and into the sides and fronts will hold the • cut one side, and then lay it on top of the second • cabinet together. This makes a fine external finish . • panel and trace around it. This will save measuring 
Glue is not necessary; it is more than strong • all over again, and also makes the two sides com-
enough with the screws alone. I drilled all the cor- • patible with each other, in case you made a meas
ner blocks with a small drill bit, so that the screw : urement wrong. 
does not bind in the block; this allows the screw • Your corner blocks are going to be screwed 
to tighten itself in the cabinet and not in the cor- • to the inside of your sides. Notice that the fronts, 

• ner blocks.An electric screw gun was used for ! tops, and button panel are all indented exactly 3/4-
. assembly. If you do not own one, a screwdriver bit • inch all the way around. This means that your cor

chucked in a corded drill will 
work almost as well; these are 
available at any hardware or 
lumberyard. Photo 5 shows the 
internal corner blocks. 

The actual cabinet is built 
from two sheets of 3/4" parti
cle board, 4' x 8' size. Particle 
board was used, because it so 
nearly duplicates the actual 
arcade machine look. Wafer 
board and plywood just don't 
have the correct look to them. 
By particle board, I mean the 
stuff that looks like sawdust 
mixed with glue. If you look at 
the dimensions, you will see 
that the overall height is 72 
inches and the overall maxi
mum depth is 32 inches. 

Console overall 
width 25,112" 
inside corner 
braces 1 , 112" 
square 

T 
17" 

l 

8" 
J. 

Monitor Shelf 

---- 32" ----~ 
Middle Shetf 

64" 72" 

T 
36,3/4" 

When you buy your parti
cle boards, ask the lumberyard 
to cut the main dimensions for 
you. Lowe's and Home Depot 
will make two cuts for free and 
then it is around SO cents per 
cut. Have them cut the boards 
to 32 inches wide and six feet 

-1 ---- --- ---~ 
23" 

t 
long. This makes it much easier 
transporting the sheets home 
in your car, and it also gives you 
a nice straight edge to work with. Using a circular 
saw, it is difficult to get a nice straight edge. Bring 
all the extra chunks of wood home, you will need 
them for other sections of the cabinet. 

The other materials needed are the 
corner/bracing blocks used inside. The entire cabi
net is screwed together from the inside out. This 
hides all external attachments and makes the job 
look more professional. I used ·1- 1 /2 inch wood · 
blocks; these can be bought at a lumberyard. I 
myself used 2" x 4" x 8' boards and ripped them 

-26"~ 
Bottom Shelf 

FIGURE I 

• ner blocks will have to be 1-1 /2 inch indented • • because you will be screwing the 3/4" particle 
• board to them, thereby leaving the final 3/4" inden
• tation. The only places this does not hold true is • • first for the upper-lighted marquee, shown in 
• Photo 6. For the marquee, thin Plexiglas was used 
• so I only indented that section 3f4!' not 1-1 /2". The 
: . second place is the actual button panel, Photo 7. 
• The front edge of the panel is flush with the sides 
• of the cabinet; the button panels sides are indented 
: however. Finally, on the very bottom, blocks were 



mounted to each side, and the lowest 
bottom shelf was screwed to them. 
This gives some strength to the bot
tom of the cabinet as it is moved 
around. The cabinet will sit on blocks 
attached to the sides, instead of only 
on the thin 3/4" sides. 

An easy way to find your block 
positions is to use two pieces of 
scrap particle board; place their thick
ness together, and this gives an overall 
1-1 /2" thickness. Trace around the 
inside of your cabinet using this tem
plate and you will get all the lines nec
essary for your block positions. 

Start by tracing the entire 
perimeter of the cabinet on the inside 
to the 1-1/2" measurement (or use 
the block template) . Internally, there 
are also three shelves, the lowest shelf 
is the bottom where your computer 
will sit, there is a middle shelf that is 
not really used, but anything can be 
placed upon it (my speake_rs are 
placed here) there is an upper moni
tor shelf, as well. Please note that the 
middl~ shelf extends forward out 
of the cabinet and forms the 
lower section of the 
keyboard/button section of the 
cabinet. In effect, the middle shelf 
is a combination internal shelf and 
outside panel. 

The shelves will require inter
nal blocks screwed to the sides, 
to support them (Photo 5). The 
length of the blocks is not critical; 
many places in my cabinet the 
blocks are an inch short, only 
because scrap wood was being 
used up. Keep the overall length 
of your blocks shorter than your 
1-1 /2" indentation. Don't forget, 
the front edge will need to be 
indented the 1-1 /2" measurement, 
so do not run your block all the 
way up to the fro nt edge. The 
same thing goes for the back, but 
the back is not critical unless you 
plan to have it completely 
enclosed. 

For the bottom shelf, screw 
your corner blocks flush with the • 
bottom of your sides.Then you can screw the bot-
tom shelf onto these lower blocks. This serves as • • support for the actual sides of the cabinet, as well. • 

Button panel layout including joysticks, 
All measurements taken from left side of panel 

Joystick #2 
Joystick #I 
Both Joysticks 

4" from left 
20" from left 
S" up from bottom 

Joystick #I fire button 2 7-1/2" from left 
Joystick #I fire button I 9" from left 
Fire buttons 6-1 /2" up from bottom 

S utility buttons along top of button panel 

Player I start 
Player 2 start 
Enter 
Escape 
Scroll Lock 

14-3/4" from left 
16-3/4" from left 
18-3/4" from left 
20-3/4" from left 
22-3/4" from left 

(used for MESS games) 
All 5 buttons 8-1 /2" up from bottom 

Coin button is mounted on front of cabinet, under 
keyboard door. 

FIGURE 
·t 

The middle shelf rests on a block that is 23-
1 /2" up from the floor. This block will support the 
middle shelf, which is also the underside of the 
lower front of the cabinet. Don't forget your 
indentations for the front panels.At this point, you 
may see why I do not recommend glue. If you 
screw on a block that is too long, you can always 
take it off and shorten it at a later time. 

The final monitor shelf (Photo 5) is not critical 
as far as its sloping angle is concerned. The front 
edge of the monitor shelf is going to butt up 
against the button panel; the two shelves (button 
panel and monitor shelf) are both angled and this 
makes a nice V-notch that a sheet of glass can be 
placed into to cover over the monitor section of 
the cabinet. Please note the glass is removed in my 
photographs. 

For this monitor shelf, I mounted all other 
panel pieces first, including the front button panel, 
and then laid out the location for the monitor 
shelve's corner blocks. The angle of this shelf is not 
critical, pick an angle. that is appealing to your own· 
eyesight. Some people may be short, others taller · 
than myself. You can always adjust the actual moni
tor on its swivel base later. 

My measurements for the monitor shelf block 
came out as 30-3/4" down from the top front edge 
to the top of the block, and 36" up from the bot
tom back edge to the top of the block. Your meas
urements may vary slightly. 

After you have your lines laid out on the sides, 

begin screwing the corner blocks on 
to the sides. Don't forget to leave 
room at the front of the blocks for 
your 1-1 /2" indentation. With your 
leftover pieces of particle board, 
begin cutting the bottom shelf, mid
dle shelf, front, keyboard door, but
ton panel, and top sections. 

The overall width of all pieces is 
designed to be 24 inches. I am not a 
perfect carpenter and had to shave a 
little bit off the measurements here 
and there throughout assembly. This 
may have been because the corner 
blocks were not mounted perfectly 
square and some warping may also 
have occurred. Leave the lower sec
tion of the marquee for last, because 
you will want to bevel the front 
edge. If you cut it now, and it's too 
short for the bevel, you may have 
problems. The top. and the rear/top 
where it is angled were beveled, as 
well. This is not necessary and really 
won't show, but I did it anyway. 
Please refer to the Parts List that 

includes measurements for cut
ting your pieces. 

Two people will be 
required for initial assembly of 
the cabinet. Possibly the best 
initial order of assembly is to 
mount the bottom shelf, front 
lower panel, button panel, and a 
back brace. Back braces are left
over scrap that I used to tie the 
back of the cabinet together. 
Don't worry about drilling the 
button panel at this time. You 
could drill it now, but you may 
wish to get the initial cabinet 
assembled first, so you can see 
what it is going to look like and 
then lay out your button loca
tions later. Now assemble the 
front keyboard door panel, the 
middle shelf and the top, and 
lower marquee section. Your 
cabinet will be self-standing 
now. 

When all these panels are 
installed and flt properly, go 

• ahe-ad and mount your monitor 
• shelf. You can line up the front of the shelf with the 
• button panel, to form the nice V notch. You will 
• want both edges of these two panels to match at a 
: level, then tilt the monitor shelf down in the back 
• to the approximate measurement of 36-3/4" up 
: from the floor to the top of shelf. This angle of the 
• shelf is not critical; I picked a nice 
• appealing angle for my own eye 
: height (5' 11" tall). 
• Some notes on the marquee 
• section are necessary, as seen in 
• Photo 6 ~ The front of the lower mar• • quee panel was beveled, so that my 

• Plexiglas would screw flush to it. To ' ' 
• get the proper angle, slide the lower • • marquee panel out until it is flush 
• with the front of the cabinet sides 
• and trace a pencil line onto it. This • • gives you an angle to set your circu-
• lar saw to. The flat top and the · 
: rear/angled corner also are beveled - f f-
• at their edges; they are not critical, 
• and really do not show, but I angled 
• the cuts anyway. Use the same 
: method as the marquee bottom, 
• slide the top board aft until it is 

: flush with the rear angle, and trace a ' ' 
• pencil line on the top panel edge. 
• Cut this angle with your circular · 
• saw. The same thing was done for 
: the angled co rner at the rear of the 
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become crowded 
with buttons. I rec
ommend laying out 
your joystick and 
buttons for a single 
player in the most 
comfortable posi
tion initially. Single 
players will be play
ing more often then 
two players. You will 
want a wide spacing 
between the joy
stick and the fire 
buttons. On my sys
tem, I have Joystick 
#I on the right, and 
its fire buttons are 

cabinet top. I J" to the left of it, with the left hand's index fin-
The top marquee is made from translucent ger set up for fire button I and the middle left fin-

Plexiglas with lights behind it. The logo saying ger for fire button 2. 
MAME was printed out on my printer using its A 1-1/2" spacing between fire buttons felt 
banner setting for a long length printout.You may comfortable for my hand.You should try a spacing 
download the banner from my website or you may that feels good for you personally. You may also 
use anything of your own choosing. Be sure to refer to my button/joystick layout in Figure 2. 
print in reverse mode onto transparencies so that Button drill bit size and joystick hole size are 
your text is properly orientated. 1-1/8" in diameter.A row of buttons along the top 

The size to print out was 24" long by 6-7/8" of the panel - for such items as single player, two 
high on my machine. Spray adhesive was used to players, enter key - escape key can now be laid 
glue the transparency to the front of the Plexiglas. out.You will need those extra buttons for playing 
The glue did not make the ink run; I have used this MAME games and it's 
method many times before. The actual ink is inside handy to have them out in 
between the transparency and the Plexiglas so that the open. 
people cannot affect the ink at all by touching the A coin button was 
marquee. Flashing Christmas lights were used and placed on the lower right 
strung inside the cabinet behind the Plexiglas. If front panel. Happ Controls 
you have them, speaker grills can be mounted also sells actual coin-acti-
under the marquee in the angled lower section. vated buttons. One of 
Small car door speaker grills would work for this. these coin slots is placed 

Around the monitor, cut a sheet of paneling on the left front of the cab-
board for the monitor bezel and build a bezel inet, and the +5V keyboard 
panel to hide the inside of the monitor shelf area. power runs the button's 
(I used some old interior wall paneling that was light. 
laying around.) Cut the bezel to just fit the screen I could not find room 
size of your monitor and make it butt up against for an easy placement for 
the side of the cabinet. fire buttons for the second 

Small blocks were placed behind this monitor player because, in effect, 
bezel, and you can simply lean the cover against this is really a single player 
the monitor. This way you can get at the controls console design. What I 
on the monitor easily if you ever need to adjust finally did was place the 
them. The monitor itself was screwed to the moni- second joystick to the far 
tor shelf with a wood screw through the plastic left of the button panel. 
swivel base on the monitor. You can also use a Joystick #2 is at 4" from 
piece of scrap wood and screw it behind the bot- the left of the button panel, 
tom of the monitor base into the shelf. and Joystick #I is at 20" from the left side of the 

The keyboard door can now be removed and button panel. Joystick# I 's fire buttons are at 7.5" 
cut exactly in half. The keyboard will be mounted and 9" from the left of the panel. Joystick #2's but-
to the upper section of the door. I used tiny cabi- tons were then placed on the left vertical side of 
net hinges between the door halves. Screw the the cabinet. They are actually on the outside of the 

lower door section to the cabinet, cabinet. The player's left hand then rests on the 
and then screw the keyboard to the left/top of the button panel, and their fingers 
upper door. I drilled directly through extend down the side of the cabinet to press the 
the keyboard and used long screws • fire buttons. This layout is not as awkward as it 
to secure it. Be careful you don't • seems.As I mentioned earlier, this was done at a • drill through a circuit board trace! • later date, because I wanted to play two-player 
My cabinet did not need anything to • games. 

t t hold the door closed, it fit snuggly : Another thing you can do, is if you like to play 
up under the button panel. Small • pinball arcade games, place a button on the right 
eyebolts and string can be used to • vertical side of the cabinet located the same way 
support the door when open. • you did for the second player's fire buttons on the 

At this point, you are ready to : left side of cabinet. 
lay out the button panel. Please • A pinball player can now rest his/her hands on 
refer to the button layout measure- • each side of the cabinet and reach over the side t f ment in Figure 2. The very front : with a finger and"activate the fire buttons. The 
edge of my button panel was sanded • right side fire button can be wired to player one's 
to a slight radius; this is the point • fire button, and on the left side of the cabinet you 
that your wrist and arms will be • can use Joystick #2's fire button. MAME allows • leaning upon, and a rounded corner • you to redefine keys for any game, so you may 
will make playing more enjoyable. • simply redefine those two buttons for your pinball 
You may notice that many desks • games. I find these two buttons to be very handy t t have a sl ight rounded edge on the : in pinball, and it really gives a much better feel of 
front side, as well. • authenticity. This button can be seen in Photo 2. 

My cabinet was recently modi- • Player 2's buttons are similar on the opposite side. 
fied for two players. This can : The entire cabinet was painted using one 
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quart of oil-based enamel paint. I highly recom-
• mend oil-based paint over water-based. The final 

finish has a much higher gloss using oil-base.A 
roller was used to paint the entire cabinet. 
However, I recommend a high-quality roller. I 
myself used an older roller, and had problems with 
it leaving tiny hairs and dust behind. The front edge 
of the cabinet was painted with black paint.After 
the sides are dry, any excess black paint can be 
wiped off of the outer color. 

All my buttons and joystick functions were 
labeled using dry rub-on stencils. These have held 
up well for the past year; no stencils are peeling 
off at this time. 

If you are an artist, you could make a very 
nice image on your computer and print it out 
using the marquee method outlined above. You 
could also print labels, and then put a thin layer of 
Plexiglas over the top of the button panel to pro
tect any labeling. 

In the center top of my button panel, there is 
a flat mouse panel. This mouse is used for some 
DOS-based games I play and it is not necessary. 
Previously, a mouse was connected inside the key_. 
board door, and you can do this also. Normally for 
MAME, you will not be using the mouse, except 

• on initial set up of games. 
You can modify your cabinet in many ways for 

the type of games you prefer. Happ Controls sells 
roller balls for games such as golf that spin a ball, 

• • steering wheels can be purchased, and driving ped-
• als mounted for car racing games; light guns may 

be purchased for shooting games. 
Many vintage arcade machines and parts can 

be purchased on EBAY. Prices vary widely; it 
depends on how lucky you are. I bid on a steering 
wheel assembly from an original Pole Position 
game and gave up at $I 00.00. My friend found 
another steering wheel assembly for $15.00. You 
can also purchase the original monitor bezels that 
are from original games. The entire cabinet could 
be built wider into a true two-person machine. 

There are also cabinet designs for sit down 
car racing cabinets, or space flight simulation cabi-

• nets. Many people with artistic talents paint the 
outside of their cabinets to match the original 

• games.As you have seen, arcade machines are 
designed for eye-catching appeal, and this is done 
with many designs and sound effects to draw your 
attention, and your quarters. 

In case anyone is curious, the angled top of 
the cabinet was not designed to fit the ceiling line 

·of my home; this is the actual Defender cabinet 
shape. It was fortunate the cabinet fit the ceiling 
so well. Possibly my grandfather 60 years ago had 
arcade machines in mind when he built this home. 

I hope you have found this article useful. If 
you have any further questions, you may contact 
me at Admin@MntnWeb.com. I will answer your 
questions in a timely manner. NV 
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by Edward B. 
Driscoll, Jr. 

Syd Mead: fA· 
yd Mead is a bit like Marshall 
McLuhan with an airbrush and 

• Foamcore board. In the 1960s, 
McLuhan would issue amazing 
sounding predictions of the 
future, many of which eventually 
became true (not the least of 
which were his famous "global 

village" and "the medium is the message" 
aphorisms). Similarly, Mead draws amazing 
illustrations of the future, which look fantastic 
upon first glance, but are all built on solid 
engineering principles. 

As someone who combines a brilliant 
artistic talent with sound engineering princi
ples, Mead is a rare type of artist - sort of a 
Raymond Loewy (who Mead once worked 
with) of the 21st century. Now 67 years old, 
he balance's his time wo(king on production 
designs for Hollywood (remember the 
Spinner flying car in Blade Runner, V'Ger in 
Star Trek: The Motion Picture? The Russian 
Leonov spacecraft in 2010? Their appearances 
were all created by Mead) - and as a design 
consultant for business clients. Mead calls 
himself a 'visual futurist,' a title he invented 
for his prestigious single title card credit on 
Blade Runner. 
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Blade Runner's flying police car - the 
Spinner - seemingly incredible on first 
glimpse, was simply a result of Mead's strong 
engineering backgrouna. Mead says, "The 
Spinner vehicle presupposed a robust aero
dyne lift scheme, similar to the existing 
Harrier combat jet. Since the film was 
released in 1983, vertical lift car-sized vehicles 
have already been developed, tested, and 
built on a semi-custom basis." 

This combination of engineering and 
imagination started young with Mead who, as 
a five-year-old child in first grade in 1939, 
drew rocket ships, trucks, and cars. 

As a teenager, after a brief hitch in the 
Army Corps of Engineers, Mead learned about 
design ("as opposed to drawing," he 
observes) at Art Center School in Los Angeles, 
where he graduated in 1959. The Art Center 
provided Mead with a methodology that 
eventually lead him to a profitable design 
profession, "as opposed to being an 'artist' 
with bad teeth, bad breath, and .a penchant 
for simplistic arrangement," Mead sardonically 
says. "I could already draw very well prior to 
Art Center. The school's curriculum taught the 
connection ~etween commercial process and 
creative idea." 

Much of Mead's work, both at Art Center, 
and since, has been drawing the car of tomor
row - either concept cars that could readily 
be built, or elaborate, often fantastic designs 
that are several generations away. He 
describes automobiles as "the 'high art' of the 
20th and now the 21st century." 

After Art Center, Mead spent the next 18 
years working on a variety of consulting proj
ects for major international corporations, 
including Ford, NASA, US Steel, Phillips, and 
numerous others. Much of his work during 
this period was highlighted in the stunning 
coffee table-sized book, Sentinel (155 pages, 
published 1979 by Dragon's Dream, 
Netherlands; ISBN: 9063325916), whose title 
came from Mead's favorite name for new car 
designs. Many of Mead's futuristic cars have 
that name somewhere on their bodies. 

In 1970, Mead formed Syd Mead, Inc. In 
1976, Mead relocated the firm from the 
Detroit area to Capistrano Beach, CA. 

When Hollywood became re-interested in 
science fiction as a result of Star Wars, Mead 
spent the early '80s illustrating concepts for 
numerous futuristic films. Arguably, it was on 
the landmark Blade Runner, where Mead did 
his most stunning film work. Although he 



developed several other concepts 
for the film, the Spinner is perhaps 
his most celebrated car design. 

When Can We Expect 
The Spinner? 

Like most of his work, the 
Spinner was based on sound engi
neering principles. 

While car-sized aircraft have 
been built, Mead is rather leery of 
the idea of a flying car in everyone's 
garage. He says, "Civil and commer
cial and para-military aerial traffic is 
already at the level of imminent dis
aster in every urbanized area in the 
world. Allowing thousands of 'civil' 
aircraft to fly the skies sounds like 
an absolute nightmare." 

Will The Car Still 
Be With Us In SO Years? 

Since Mead quite logically dis
counts the concept of flying cars in 
the foreseeable future, what does 
he think the car of the future will 
be like? What role will the Internet 
play? And will cars even be around 
in the next 20 or 30 years? 

Unlike many politicians, who 
see mass-transit such as trains and 
buses as an inevitably, Mead has a 
rather contrarian belief that the 
concept of the auto will be with us 
for a long time to come. He 
thumbs his nose at even the words 
'mass transit.' "'Mass transit' is 
purely an academic term," he says. 
"With half the world's population 
living in cities by 2050, owning a 
private automobile becomes a 
default response to the imperfect 
and often inconvenient availability 
of so-called 'mass transit' mobility:' 

Or, as he wrote in Oblagon 
(170 pages, $49.95, published 
1996 by Oblagon, Inc., Los Angeles, 
CA; ISBN: 4062015250), "The mass 
transit system of choice worldwide 
is the automobile." Mead has 
equally strong feelings about why. 
He says, "The 'car' will remain 
viable as a commercial product as 
long as the 'mass transit' is unreli
able, subject to labor strikes, sabo
tage, anti-personal behavioral con
trols, ill-conceived routing, poor 
maintenance, insecure surveillance 
at off-peak hours, and a magnet 
for the poor, the disaffected, the 
anti-social, the thugs, and riffraff 
that accumulate in metropolitan 
centers." 

Where The 'Net 
Meets The Road 

While Mead feels that the car will be with 
us for quite some time, he has equally strong 
feelings that its outer appearance and inner 
'guts' will change radically in the course of the 
21st century. 

Does Mead see an Internet connection in 
the automobile becoming important over 
time? He says, "If private vehicle transport per
sists, then yes. Time spent in transit, as it gets 
more tedious and time consuming, encour
ages elaborate world access while 'trapped' in 

the vehicle by extended transit time, which is 
otherwise non-productive." 

What sorts of things does Mead think an 
automobile's Internet connection will be used 
for? He says, "the uses would range from a 
ubiquitous 'always on' link, used now, to a 
complete monitoring of where, when, who, 
why, and for how long kind of location aware
ness. The government's insistence to 'know' 
about everything will slowly and relentlessly 
pervert this technology to be a sort of 'eye on 
everybody' resource for privacy intrusion." 

What if he's right? Mead feels there could 

be a strong backlash to this government 
eavesdropping. "Eventually, not being 'on the 
'Net' as an identifiable 'person' will be a kind 
of privacy preference, sort of like the current 
'blind' Delaware corporation avatars that 
anonymously represent large capital entities." 

The Electronic Superhighway -
In 30! 

_ Syd Mead also sees computers and elec
tronics playing a role in autotnobile naviga
tion. He sees automated transit control as an 
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absolute must, if a highway is to be actually 
usable. "Freeways are already jammed as 
soon as they are opened," Mead says, 
"because their design and construction is usu
ally 10 to 20 years 'out-of-date' due to 'not in 
my backyard' or 'NIMBY' activists, shrill anti
progressive pro-bono legal assaults, and sim
ple legislative atrophy. Allowing 20,000 opera
tors to all make their own amateur, egoistic 
second-by-second decisions means instant 
lane flow disaster." 

Eventually, Mead says that automated 
transit control is a must to break this logjam. 
For each vehicle to be allowed on public 
routes, Mead says it must eventually have "an 
onboard transponder, elaborate computer 
control apparatus, and a willingness on the 
part of the 'driving' public to rearrange their 
notion of 'private' vehicle operation." 

Automatic transit control is also a way to 
return some of the benefits of commuting via 
mass-transit to those who choose to use their 
own vehicles. "Automatic transit control turns 
"the private automobile into a 'car' in a 'train' 
of similarly linked vehicles going to similar 
destinations," Mead says. "I have illustrated 
this usage profile for the last 30 or so years. 
Thus freed of actually driving the vehicle for 
the larger part of the journey, the private car 
then becomes an office, a TV lounge, an infor
mation transfer node, and a social meeting 
place." 

Of course, telecommuting could reduce 
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the need for automatic transit control. Mead 
says, "This is all counterbalanced by eliminat
ing the need to go anywhere in the first place. 
'Telepresence,' if it ramps up to expected lev
els of technical competency, will replace phys
ical transit in large chunks at the top of the 
social hierarchy." 

Even if the roads don't become 
smart themselves, ultimately, Mead 
says that, "automobiles will 
become intelligent entities that 
move. Who rides inside them will 
be the use purpose, but the vehicle 
itself will become a self-aware, 
self-preservational entity. 

By extension, the owner/user 
will benefit by this inference. 
Current high-end vehicles already 
control their steering, their brak
ing, their dynamic weight transfer, 
fuel delivery, and several other in
use parameters (via microproces
sors and other computerized tech
nology). Artificial intelligence, or 
'Al,' will be the cue of future auto
motive components." 

Check Under The Hood. And Refill 
The Hydrogen. Hydrogen? 

David Frum, a popular Canadian journalist, 
once wrote what an awesome achievement it 
was that man had the ability to take the fos

silized remains of dinosaurs 
locked uselessly for millions of 
years underground and turn 
them into the fuel that powers 
the industrial revolution - and 
still powers our cars. Mead says 
that in the not too distant 
future, that petroleum-driven 
internal combustion engine is 
scheduled to join those same 
dinosaurs in obsolescence. 
While the odd electric car can 
now be seen on California 
roads, Mead sees another 
source of power as dominating 

the highways of the not too distant future: 
hydrogen. 

Mead says "Hydrogen cycle 'engines' will 
be installed on commercially available vehicles 
within five years. These power sources are 
already increasing their viability rapidly, using 

existing gasoline delivery infrastructure. (Even 
now, there really is no actual need for each 
vehicle to have a two or three hundred horse
power engine installed. The average speed on 
the Los Angeles basin roadway system is 
about 35 miles per hour.) 

Since the hydrogen systems eventually 
produce electrical energy, the end use is an 
induction coil drive. Test models, soon to be 
reduced to 500/o of current laboratory size, 
already achieve energy conversion efficiency 
percentages that exceed the most efficient 
internal combustion engine technology." 

Stroke Of.The Brush, 
Turn Of The Key 

Syd Mead's technological expertise and 
drawing skills make his auto of the future not 
only plausible, but logical and expected, as 
well. In Mead's eyes, the future is merely a 
stroke of the brush (and a turn of the ignition 
key) away. NV 



A mateur Robotics 
hv Robet'I Nansel 

T
his month, I'm doing 
two reviews; one of a 
fabulous new robot kit, 
and the other of an 
essential book for the 
robot builder's book

shelf. I know the multitude of folks 
out there following the Heavy Iron 
CNC project will be disappointed 
that I don't have anything on that 
project this month - I get email 
from y'all every day urging me on. 
I have been doing lots of work on 
Heavy Iron, but it's not the sort of 
work that lends itself to an article 
(glamorous work like ordering 
parts and designing power sup
plies); my policy is I don't write 
about what I'm going to do, I write 
about what I've actually built and 
tested. Rest assured, it is still THE 
project here at the Robot Ranch -
but not this month. Kits I can put 
together in late night hours when 
my boys are asleep, and books I 
can (sometimes) read while hold
ing Nadav or playing with 
Yonatan. Hence, this month's col
umn. 

ScoutWalker 2.2 Kit 

Aside from a coui;ile solar 
engines, I've never built any BEAM
style robots, nor any walking robots, 
so it was with great anticipation that 
I opened the package from 
Solarbotics containing their 
ScoutWalker 2.2 walking robot kit. 
ScoutWalker 2.2 is a four-motor 
walker using Bicore technology 
(developed and patented by Mark 
Tilden, the creator of the BEAM 
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robotics philosophy/religion/ 
lifestyle) . The robot features an adap
tive gait and obstacle-avoiding 
behavior, all implemented without a 
microcontroller. Plus, it can be inter
faced to the Solarbotics SunSeeker 
light-seeking head, which I'll be 
reviewing next time; this month, I'll 
concentrate on the walker itself. 

I gotta tell y'all, this is one cool 
kit. Photo 1 shows everything you 
get with it. Yes, those are batteries 

Photo 1: The ScoutWalker 2.2 kit of parts. 

c solarcell 

"< 2K 

(included), and no, the ScoutWalker 
isn't solar-powered. It is a good chal
lenge to build, and while it's definite
ly not a beginner's kit - it took me 
over nine hours to build - the 
instructions are superb. It took me a 
little longer to build than it otherwise 
might have because I was pho
tographing everything and taking 
notes as I went. 

Photo 2 shows the main board 
almost done; all that remains is to 
flip it over to install LEDs and socket 
pins on the opposite side. Photo 3 
shows a trick I used to get the sock
et pins straight. You solder 18 of 
these socket pins so you can later 
plug in resistors that program the 
ScoutWalker's behavior. It's much 
easier to get them straight if you fa.st 
insert lengths of scrap resistor leads; 
the leads act as heatsinks to keep the 
pins from overheating, and you can 
use them to square the pins one at a 
time by reheating each solder joint 
and wiggling the end of the lead 
around as a sort of temporary joy
stick. 

Let There Be Motion 

The 'bot walked first time I pow
ered it up. Er, actually, it walked the 
first time I powered it up with all four 
motors wired. The kit requires you to 
hack the servos by removing their 
controller board gizzards. I'd some
how managed to reassemble one of 
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the servos without soldering the 
wires to its motor. The blinky light 
LEDs made it clear the driving circuit 
was working, so it was easy to trou
bleshoot. Photos 4-7 show the fin
ished robot in various poses. 

The legs are made of heavy
gauge copper wire, so you bend 
them to get the right shape for walk
ing. The ends of the cable ties stick
ing out the back are functional, by 
the way; they operate as end-travel 
springs for the rear legs. 

The robot walks much better 
than I would have guessed. It has a 
curious high-stepping gait that 
changes to a different rhythm when
ever the legs encounter different 
load conditions, so the walker really 
seems, by gosh, to adapt its gait to 
the terrain. The fact that all this is 
implemented using just six 74AC240 
octal inverter/buffer chips is simply 
amazing. 

Four of the chips are wired as 
"Suspended Bicores" - basically, a 
ring oscillator - one for each motor. 
A Bicore uses two buffers (along 
with two capacitors and a resistor), 
leaving six buffers on each chip to be 
paralleled in two groups of three to 
make a dirt-cheap H-bridge motor 
driver. Two "master" Bicores in the 
front oscillate independently, but are 
weakly coupled by a resistor to estab
lish a subtle left/right coordination of 
the front leg motions. The front 
Bicores also control their "slave" 
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Bicores which, in turn, drive the rear 
legs. 

The remaining twt) 74AC240 
chips are used as multiplexors in a 
clever circuit that changes the rela
tive phasing of the rear legs with 
respect to the front. This causes the 
robot to turn in place or back up, 
depending on whether one or both 
whisker sensors are activated . 

(No, I don't really understand 
every detail of how all of the above 
works. I plan to devote an entire col
umn to it soon.) 

Such a Deal 

I like the ScoutWalker kit a lot. 
The kit has everything you need to 
get started in the world of- BEAM 
Bicores and walkers. The documenta

tion is clear and complete, very 
much in the tradition of the old 
Heathkit construction manuals. 
The kit is worth the $295.00 US 
that Solarbotics charges. 

I do understand that this 
wil l seem steep to some folks. If 
you're a starving student and 
just can't afford that much 
money at once, you can down
load the entire construction 
manual in PDF format from 
Solarbotics (www.solarbotics. 
com). I haven't costed out the 
separate parts you'd need, but 
none of the them are exotic, so 
if you're w illing to put some time 
into it, you should be able save 
some money by ordering parts 
directly from Digi-Key and Tower 
Hobbies. 

Be sure to check out Solarbotics 
first, though, because they do sell 
most of the individual parts sepa
rately (everything but the whiskers 
and the circuit board). Their prices 
are competitive, and you'll save time, 
too. If you do build a ScoutWalker 
from scratch, you're bound to learn a 
lot (i.e., make lots of mistakes). Be 
sure to subscribe to the BEAM email 
ltst (www.egroups.com/subscribe/ 
beam) so you can get help when you 
run into trouble. 

Symbols vs. Connections 

All of this has really got me ques
tioning some of my basic assump
tions about robotics. What role, for 
instance, should microcontrollers 
play in my Tall Grass robots - or will 
they even need a microcontroller? 
Could I do it all with Bicore technolo
gy? 

Though Bicores are new on the 
scene, the question is as old as the 
first computers. There have always 
been two broad approaches to build
ing machines that perform functions 
ordinarily thought of as requiring 
intelligence: the symbolic-computa
tional and the connectionist-cyber
netic approaches. The former is the 
domain of digital computers, and the 
latter is the domain of analog con
trol, though there is much overlap. 

Fifty years ago, it theoretica lly 
would have been a toss-up wh ich 
method wou ld be best suited for 
building mobile robots. In practice, 
the analog approach would have 
been the only practical way to con-
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Robotics BEAM Walking Robot Kits 
Build your own "'Nervous Net" Walking Robot 

using Mark Tilden's "Bicore" Technology 

Memist:ors? 

M emistors were three-terminal devices in a metal can similar to a T0-5 transistor package inside 
of which was a glass ampule conta ining a copper sulphate solution. Leads one and two were 

connected to the ends of a carbon rod, while the th ird lead was connected to an electrode to con
tro l the resistance cha nge. You changed the resistance of t he carbon rod by impressing a DC volt
age - less than a volt - of t he appropriate polarity between the rod and the control electrode, 
which caused plating or deplating of metallic copper onto the carbon rod . You read off the resis
ta nce between leads one and two with an AC current of less than 50mV RMS so as not to cause 
plating or deplating. 

Starting resistance ran about 25 ohms, and minimum resistance was less tha n one ohm. K SW2 Deal: 

ScoutWalker 2.2: This kit is 
a 4-leg, 4-motor design with a pair of 
touch sensors for feedback, with great 

_ all-terrain ability. Complete with all 
necessary parts- even batteries! (tools 
req'd) ... .............. 295°"' I S349roN 
(Mention Ibis od for fr~ .umaol insured shippif1ii 
on yoor Sc.out Walk« Pll"dlast!) 

Get both the 
Apparently they were fairly reliable, though a tad slow; a change from 25 ohms to two ohms typi
cally took about 15 seconds. Back in 1965, they cost $40.00 in singles, but the price went down to 
$28.00 each if you bought more than 10. If any Memistors are still around, I expect they would 
fetch quite a bit more money as col lector items. 

Nowadays, if you really wanted to emulate the analog function of Mnemotrix w ire, you might 
use something a little easier to integrate onto a chip. There are digitally-programmable resistor 
chains and potentiometers out there, or you might use something like an analog EEPROM cell 
where you carefully control the amount of charge transferred to the floating gate of a FET and thus 
control the resistance from drain to source. There are complications concerning polarity and small 
available range of resistance, but the point is that there are viable solid-state circuits that can do the 
job of Mnemotrix. Add a diode and a delay element and the same device can emulate Ergotrix. 

SW2.2 and the SunSeeker Head kits 
and save OYer $36! This package 
gives your ScoutWalker a robot 
"rider" that guides it to the light! 
Includes adapter kit hardware and 

trol a real robot since even the sim
plest digital computers of 1950 
weighed many tons and filled entire 
rooms. Analog control systems of 
the time, in contrast, were well
proven and had flown in thousands 
of aircraft and missiles durin.g World 
War II. They were light-weight, com
pact, reasonably reliable, and well 
understood. 

Within 20 years, that situation 
was almost entirely reversed; digital 
computer technology improved dra-

Photo 2 
(aho.,e): 

Assembled 
hoard readf 

for mechanics. 

Photo 3 
(right): 

A trick to aid 
mounting the 
socket pins. 

matically in every way, whereas ana
log controls saw only modest, evolu
tionary improvements The connec
tionist-cybernetic approach eventual
ly lost those early battles and, as a 
consequence, lost enough "mind
share" that most people believe it 
lost the war, as well. 

Vehicles 

Vaientino Braitenberg is not one 
of those people. In his classic book, 

instructions ........... 295""' I $349CDH 
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Vehicles, Experiments in Synthetic 
Psychology (MIT Press, Cambridge, 
MA 1984), Braitenberg draws on the 
honored scientific literary form of the 
thought experiment to explicate. an 
unabashedly connectionist, 
unashamedly cybernetic view of Al. 

Some thought experiments are 
analytic in that the object is to tease 
apart principles behind imagined 
observations, a famous example of 
which is Einstein wondering what he 
would see if he could ride a light 
beam. Braitenberg's thought experi
ments, however, are synthetic, aim
ing to build models of intelligence by 
bringing together well-defined oper
ating principles and then imag ining 
what behavior such models might 
exhibit. 

Braitenberg is a respected neu
roanatomist and cybernetician, so 
when he speaks about neurons and 
neuronal networks, he speaks from 
first-hand observation . More impor
tant than that, though, is the crisp
ness, clarity, and humor with which 
Braitenberg makes his case . The f irst 
half of the book concerns the vehicle 
thought experiments, and the sec
ond half gives detailed notes on the 
biological motivations for these vehi
cles. All of the book is pure joy to 
read. 

In each of the first 14 chapters, 
Braitenberg constructs imagina ry 
vehicles - robots - comprised of var
ious configurations of motors, sen
sors, and threshold devices, each 
vehicle more complex and capable 
than the previous. Vehicle 1 is an 
admittedly dim-witted creature w ith 
a single motor and a sensor that 
directly controls the speed of the 
motor. Vehicle 1 cannot steer on its 
own, it can only move slower or 
faster in response to external stimu-

lus. 
Vehicle 2 combines two motors 

and sensors in a left/right configura
tion, which you can think of as two 
of the previous vehicles stuck togeth
er side-by-side. The sensors can be 

PICmicros & BASIC 
PicBasic Compiler - $99.95 

PicBasic Pro Compiler - $249.95 

Now it's even easier to program ~ 
the fast and powerful Microchip ;~:::::. 

P!Cmicros. The PicBasic and . • 
PicBasic Pro Compilers convert '9' / .. ,, j 
your English-like BASIC ~ 
programs to files that can be put 
directly into a PICmicro. True compilers for 
faster, longer programs. BASIC Stamprn !!II• 
libraries. For mid-range PIC I 2C67x, I 4Cxxx. 
16C55x, 6xx, 7xx, 8x, 87x, 9xx and high-end 
I 7Cxxx (PicBasic_ Pro only). 

•BASIC Stamp is a registered trademark of Parallax Inc. 

New!PIGXl 
Experimenter/ 

Lab Board 
Assembled - $199.95 
Kit with parts - $139.95 
Bare PCB only - $49.95 

EPIC Plus PIC Programmer - $59.95 

• 

Programs PICl2C5><><, 67x, 
I 4Cxx><, I 6C505 , 55><, 6xx, 
7xx, 8x, 87x and 9xx. 
Optional ZIF adapters for 
DIP, SOIC, MQFP, PLCC. 

Runs off two 9-vo!t batts or optional AC adapter. 
Includes programming software and assembler. 

PICProto 
Protot}ping Boards 

Get it wired quicker! High-quality 
blank prototyping boards for 
P!Cmicros. Holds P!Cmicro, 
SY reg, caps, oscillator, DB9-25, 
large proto area. $8.95 - $19.95 

micrd@n§inecring ef2.tibs, @nc. 
l• I Box 7532 Colorado Springs CO 80933 Iii] 
~ (719) 520-5323 (719) 520-1887 fax ..J-i 
~ http://www.melabs.com m::J 
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wired as before, or the w ires can 
cross so the left sensor controls the 
right motor and vice versa. The for
mer w ill tend to steer away from the 
direction of the sensor that produces 
a stronger signal. while the latter -
sensor lines crossed - w ill tend to 
steer toward the stronger signal. 

Sounds Familiar ... 

Those of you who've tinkered 
with BEAM robots will immediately 
recognize that Solarollers are a ver
sion of Braitenberg's Vehicle 1, with 
the added characteristic that a 
Solaroller's sensor is also its power 
source. As for Vehicle 2, the crossed
sensor version is also a familiar BEAM 
robot type, the so-called Photovore. 

It's no accident that BEAM 
robots can be so easily compared to 
Braitenberg vehicles. Braitenberg's 
vehicles inspired the blooming of 
bottom-up robotics design at MIT's 
Media lab, home of the famed sub
sum ption architecture robots of 
Rodney Brooks and his students. 
They, in turn, inspired Mark Tilden 
when he was first working out the 

Photo 4: 
Top "iew of 
complete·d 
Scout Walker . .. 

Photo 5: 
Bottom "iew of 

ScoutVlalker. 

BEAM philosophy. BEAM robots are 
Braitenberg vehicles, at least the sim
pler ones. 

What makes this book still so rel
evant is that very few real robots of 
any stripe exceed the capabilities of, 
say, Vehicle 5. I would rate the 
ScoutWalker as a Vehicle 5, though 
most BEAM robots don't get any fur
ther than Vehicle 3. This is not a crit
icism of BEAM robot builders - it's 
harder to build a working robot than 
it is to dream one up. Rather, the 
point is there's lots more vehicles to 
be built, and we ought to get crack
ing . 

Unobtanium 

One reason why more haven't 
been built 1s, well, because 
Braitenberg cheats a little with some 
of his vehicles. Vehicle 7, for 
instance, requires a kind of exotic 
wire that exhibits high resistance, 
but which resistance falls a little each 
time the two threshold elements 
(neurons) to which it's connected are 
active simultaneously. Connections 
made with such wire allow associa-

tions to form between pairs of 
threshold elements. He calls this wire 
"Mnemotrix," and, though it would 
be useful stuff to have when building 
artif icia l neuronal networks, it is 
nonetheless imaginary. 

Likewise, Vehicle 11 requires 
"Ergotrix," another wire similar to 
Mnemotrix, except it conducts only 
in one direction and changes its resis
tance when two neurons intercon
nected by it are activated in a specif
ic sequence, A followed by B, but not 
B followed by A. Again, a handy kind 
of wire, but not real. 

The reason why say 
Braitenberg cheats only a little when 
he presents vehicle designs requiring 
"unobtanium" to function is that 
these are, after all, thought experi
ments. Also, there does exist plenty 
of methods to realize the functions 
of Mnemotrix and Ergotrix. For 
instance, the Perceptron Mark I - a 
real neurocomputer built in 1957 /58 
- used motor driven potentiometers 
to produce the same function as 
Mnemotrix wire - clunky, but it 
worked. Then, too, between 1962 
and 1965 the Memistor Corporation 

sold a variable-resistance electro
chemical cell - called a Memistor 

- that could be used to implement 
the equivalent of Mnemotrix wire 
connections. 

Digital Connections 

You probably wouldn't want to 
do all this with analog electronics. 
Most neural networks are imple
mented these days in software. 
Around the time Braitenberg's book 
first appeared is when the connec
tionist approach to Al really began to 
reassert itself. The irony here is that 
the enormous success of digital com
puting made it possible to reconsider 
the old connectionist methods. 

A useful digital CPU can be built 
with just a couple thousand gates, 
each connected to no more than a 
handful of other gates. Neural net
works, on the other hand, don't 
become interesting until you get up 
into hundreds of thousands of neu
rons, each with thousands of con
nections to other neurons. With 
memory so cheap and processors so 
fast, you often don't need physical 
neurons - or Mnemotrix or Ergotrix 
wire - if you use software to emu
late them. 

I'll close out this extended book 

Photo 6: Leg mount and antennae sensor detail. Photo 7 : ScoutVlalker front "iew. 
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review with these notes. The schism 
between connectionism-cybernetics 
and symbolic-computational may 
seem stark, but it never was really as 
sharp a divide as it's been portrayed. 
John von Neumann, though 
extremely influential in the develop
ment of computers (most computers 
to this day -are known as "von 
Neumann machines"), did not believe 
the roots of natural intelligence 
could be found in · formal Boolean 
logic. Rather, he believed that brains 
use a form of statistical logic. He 
published a paper on this in 1957, 
the last year of his life; the paper was 
sailed "Probabilistic Logics and the 
Synthesis of Reliable Organisms from 
Unreliable Components." Then, too, 
it's often forgotten that George 
Boole himself also wrote about sta
tistical logic in the last two sections 
of Laws of Thought, the book which 
introduced the world to Boolean 
logic in the 19th century. 

To go deep.er, check out the 
sidebar for more reading on 
Cybernetics, Neurocomputing, and 
their history. 

Meet "Mot" 

The robot of the month this time 
is, fittingly, a Braitenberg Vehicle 2: a 
beautiful little BEAM bot named Mot 
built by Math Vos of the 
Netherlands. Photos 8 and 9 show 
Math's handiwork, and the figure 
gives Math's schematic for Mot. You 
can also look at his circuit board lay
out, as well as his other robots at his 
website: http://home.wanadoo.nlj 
m.m.avos/. 

As you can see, it's two modified 
FLED SE circuits (see last month's col
umn) that share a common solar cell 
and energy storage capacitor; it real
ly is a Vehicle 2. Note that LDR-1 and 
LDR-R in the schematic refer to the 
BPW40 photodiode, though you 
could use photoresistors in their 
place. I'll let Math further describe 
his robot : 

"Mot is the Dutch word for 
moth. Mot is a photovore, which 
means it tends to move toward 
brighter light. It's the third robot I've 
built using BEAM technology. BEAM 
stands for Biology, Electronics, 
Aesthetics, and Mechanics. 

Mot uses two FLED (flashing 
LED) solar engines which draw their 
energy from a solar cell and capaci
tor. When the capacitor reaches a 
certain trigger voltage, one of the 
solar engines fires and its motor will 
turn for a short time until the volt
age has dropped below 0. 7 volts. 

Thanks to the light-sensitive 
BPW40 photodiodes, there is a dif
ference in the trigger voltage for the 
two solar engines. This robot always 
wants to go to the brightest light 
spot, so it will avoid shadows or dark 

places. 
The most critical part of these 

solar engines is the combination of 
the motor and the resistor R. You'll 
have to do some experiments to find 
the right combination. In my 'bot, a 
resistor of 2.2K ohms gave the best 
result. While doing your experi
ments, it's useful to measure the 
voltage across the solar cell or the 
capacitor, so you'll get a feeling of 
what is going on. 

If the voltage doesn't rise and 
one of the motors hasn't fired, try a 
smaller resistor, but remember that a 
smaller value also means more 
waste of energy. The FLED will flash, 
but the motor won't start turning. 
All the energy of the small solar cell 
is being consumed by the FLED in 
this case. 

When Mot touches an obstacle 
with one of its feelers, the solar 
engine on the opposite side won't 
fire. This 'bot will go around an 
obstacle until the feeler gets free, 
then it will try to go to the brightest 
light spot again. 

As you can see in the pictures, 
this 'bot is made on a printed circuit 
board. With some small adjustments 
it's possible to make it on uniboard, 
so you don't have to work with 
chemicals to make your own printed 
circuit. 

Other tips: 
Do some experimenting with 

small tubes on the motor axles. Use 
different diameters. I made mine by 
cutting off some pieces of wire insu
lation. 

Braitenberg, Valentino; Vehicles, Experiments in Synthetic Psychology 
(MJ Press, Cambridge, MA, 1'984) 
IS 2p2-02208-7 (hard), Q.262-52112-1 (paper) 

Dyson, George B., Darwin Among the Machines: the Ev~iution of GIObal Intelligence 
(Perseus Books, Cambridge, MA, :1997) ··•·· 
ISBN 0-7382-003().1 (paper) ' 

Hecht•Nielsen, Robert, Neurocomputing (Addison-Wesley Pu,blishing, Reliding, 
MA, 1990) 
ISBN 0-201-09355-3 (hard) 

Holland, 'John H., Emergence: from Chaos to O°roer (Perseus Books, Cambrjpge, 
MA, 1998) . ""' .... il\' 
ISBN Q.201-14943-5 (hard), 0-7382-0 42-1 (pap~r) · · · 

Levy, Steven, Artificial Life: 'a re 
(1st Vintage Books ed. 1993) 
.ISBN 9-679~74389-8 (paper) 

- tfi~ tfo~;fer where eomputers me~t biology 

Wiener, Norbert; Cybernetics: or Control and·Communication in 
Machine, 2nd ed. {MIT Press, Cambridge, MA, 1961) 

Animal and the 

ISBN 0.262-23007-0 (hard), 0-262-73009-X (paper) 

Always keep in mind to use 
good motors. Cheap hobby motors 
normally won't work; they use too 
much current. 

And last but not least: don't give 
up. Do your experiments and believe 
me, there is a lot of information on 
this subject on the Internet. I'm sure 
that every BEAMer will help you with 
some advice building your first 
BEAM 'bot. 

Use a good, smooth surface to 
let your bots play. My 'Jurassic Park,' 
24 by 32 inches, is illuminated with 
two 150-watt light bulbs. Under 
these conditions, Mot will take small 
steps every five seconds or so. In full 
sunlight, it steps once a second. 

Good luck with BEAM! 
Math Vos" 

Next Time 

More Heavy Iron stuff, I 
promise. Also, I'll review the 
Solarbotics Sunseeker and see how it 
works in conjunction with my 
ScoutWalker. And, oh, what the 
heck, I'll review another book of 
interest. NV 

If you have suggestions, 
questions, or comments about 
amateur robotics topics, you can 
now reach me at: 

Robert Nansel 
Box 228 

Ambridge, PA 15003 

Email: bnansel@nauticom.net 

TELEPHONE LISTENING 
DEVICE WITH 

1a-1a-1a- P Fl I IV/EC ELL "~~ . . 
IF YOU NEED NEW BATTERIES FOR YOUR ELECTRONIC EQUIPMENT 
DON'T PITCH EM'· SEND THEM FOR REBUILDING ! ·SAVE$$ 

12 HR. RECORDER 
FCC Approved 

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 

USICORP 
P.O. Box N2052 Melbourne.FL 32902 

COD'S OK 

Circle #118 on the Reader Service Card. 

• WE INSTALL NEW NI-CAD OR Nl-MH BATTERIES INTO YOUR CASE. rn 
• WE IMPROVE PERFORMANCE TO BETTER THAN ORIGINAL. 
• WE FIX WHAT CAN'T BE FOUND. (OR AFFORDED) . 

WE PROVIDE QUICK SERVICE. I EXTEND LIFE OF OLDER EQUIPMENT 
, WE OFFER FREE QUOTES. I FREE RETURN IF QUOTE IS REFUSED. 
• WE PROPERLY DISPOSE OF YOUR OLD CELLS BY RECYCLING. 
• WE GIVE YOU A 12 MONTH WARRANTY. 
, WE WILL BE HERE WHEN YOU NEED US I EST. 1986 
• WESAVEYou···· MONEY •••• $$$$ 
WE SERVICE RECHARGEABLE BATTERY ASSEMBUES FOR ALL TYPES OF ELECTRONICS. 

RADIOS, SCANNERS, CORDLESS TOOLS, BAR CODE READERS, GPS, SCIENTIFIC, SURVEILLANCE 

GENERAL ELECTRIC UN IDEN RADIO SHACK 
MPD PLS MPA 4850P $ 34.50 APX650 1050 1105 $ 32.50 HTX 202/404 ~ 22.50 
MPD PLS MPA 4860P $ 39.50 10101070 1100 $ 32.50 NEW NiMh HTX pack 
MPR MPS MPX 7631777 $ 39.50 1120 1200 Series $ 32.50 8.4V 1660mAh $ 39.60 
MONOGRAM 4506P113 $ 37.50 BP2500 650mAh $ 19.50 KENWOOD 

BP205 1600mAh $ 22.50 PB2/6133/34 $ 28.60 
MAXON SA-11551160 S 39.95 IC OM PB718/9113/14118 $ 34.60 

MOTOROLA 

MX300 HT600 MT1000 STX 
NTN 4686 4824 6414 $ 37.50 
NTN 6447 6621 6646 $ 37.50 
NLN 6860 NTN 4327 $ 39.50 

BP2 I BP3 IBP22 $ 19.60 KNB6J7J12/14116 $ 34.60 
BP6 I BP23 I 24 $ 27.60 PB10/26/26132 $ 24.60 
BP7 I CM71 BPS $ 34.60 CORDLESS DRILLS 
BP16711741180 S 34.60 50% MORE CAPACITY. 
CM14011411166 S 41 .60 Any brand 7.2v $ 21.60 

YA E S U Any brand 9.6V $ 29.60 
MIDLAND FNB 3 4 121416 $ 32.95 Any brand 12.0V $ 36.60 

70-810 816 819 821 s 39.96 FNB19 21 26 27 38 $ 32.95 Any brand 14.4V s 39.60 
826 826 832 836 860 S 39.96 FNB 101117 26 36 S 23.95 Any brand 18.0V $ 44.60 

See our Yt(eb pages about rebuilding battery packs used for Land Surveying. 

BATTERY REBUILD SERVICE 
FOR INFORMATION ABOUT YOUR REQUIREMENTS ••• CONTACT US: 

USE THE EASY INFO. REQUEST PAGE AT http://www.primecell.com 

PHONE OR FAX : (814) 623-7000 E-MAIL TO: sales@Primecell.com 

SEND PACKS FOR FREE QUOTATION BY: UPS, FEDEX, OR US MAIL 

CUNARD ASSOCIATES INC., 9343 US RT 220, Bedford, PA 15522 
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Continued from page 42 

16 CHANNEL MULTIPLEXER. 
Display 4, 8, and 16 video outputs di reedy on 
a TV or security monitor. This is the only 
device which allows full screen display of 
video on VCR playback (see 40 days and 40 
nights recorder). Plenty of options including 
tilting, zoom, individual gain adjustments, etc. 
Price slashed to $849 each -
Winter special. Mateo, Inc., Schaumburg, 
IL, 1-800-719-9605, sales@matco.com or 
visit/order on-line at www.matco.com 

CCD BULLET CAMERAS B/W & 
COLOR. AX-800 series, weather resistant 
high impact design with swivel bracket. Will -
work with Mateo's scanning motor. 3/4" 
diameter x 3" long approx. B/W: 400 line/0.2 
lux. $79/each. Color: 350 lines/2 lux, 
$I 19/each- price reduction. Mateo, Inc., 
Schaumburg, IL, 1-800-719-9605, 
sales@matco.com or visit/order on-line at 
www.matco.com 

14" COLOR - high resolution 
SECURITY MONITOR w/4 channel 
switcher. High impact enclosure with 
modern front panel 4 channel video and 
audio switcher. High quality speaker built-in. 
Components purchased separately would 
exceed $500. Winter special. Price slashed to 
$249/each. Mateo, Inc., Schaumburg, IL, 1-
800-719-9605, sales@matco.com or 
visit/order on-line at www.matco.com 

Tired of Expensive Inkjet Cartridges ? 

Save 90% on Inkjet Inks ! 
Printer (Can for Others Not Listed!) #of Refills Cost I Refill Kit Price 

Black I Color Black I Color Black I Color 
HP 500 Series 400 Officeiet 300 350. Fax 7 14 4.71 2.85 32.95 39.95 

HP 600 Series Officeiet 500 570. 600 7 14 4.71 3.21 3·2.95 44.95 

HP 820C, 855C, 870C, lOOOC, 1150C, Co~ier 120, 210 6 12 6.67 3.33 39.95 39.95 

HP 720C 722C 712C 880C 890C 895C 1120C 1170C 6 - 12 6.67 3.75 39.95 44.95 

HP 900c Series PlOOO Series. Officeiet G55.G85 G95 6 12 6.67 3.75 39.95 44.95 
HP 2000C Pro Color Printer 2200 2500 7 6 5.71 6.67 39.95 39.95 
Canon BJ-10 200 210 240 250 Aoole SW riter 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 S450 14 8 2.85 1.67 39.95 39.95 

Eoson Stvlus Color 500 200 20 l 7 1.50 2.35 29 .95 39.95 

Eoson Stvlus Color 400 600 800 850. Photo 20 l 7 1.50 2.65 29 .95 44.95 

Eoson Stvlus Color 440 640. 660 670 7 40. 7 60 860 20 l 7 1.50 2.65 29 .95 44 .95 

Lexmark JP 1000 1020 1100 Exec.Jet II lie Medlev 4C 10 17 3.00 2.35 29 .95 39.95 

Lexmark 3200 5700 Zll Z12 Z31 Z32 Z42. Z51 Z52 15 17 2.67 2.35 39.95 39.95 

Comoaa IJ300. IJ600 IJ700. IJ900 Xerox XJ8C 15 17 2.67 2.35 39.95 39.95 

Xerox Home Center 450C, XJ6C Inkjet 22 12 1.36 3.33 29.95 39.95 

SA VE 30 • 50% on New Compatible Cartridges 
New Quantify Cartridge Pricing! 

Printer COLOR Cartrid e 
CALL FOR OTHERS NOT LISTED !! 

Canon BJC-4000/5000/2000 Series C2500 C3000 

-

4.95 I 4 .21 I 4 .06 l l .95 I 10.16 I 9.80 

9 .95 I 8.46 I 8 . 16 14.95 I 12 .71I12.26 

l 0 .50 I 8.93 I 8.61 14.95 I 12.71 I 12.26 

l 0.95 I 9.31 I 8.98 15.95 I 13.56 I 13.08 

10.95/9.31 /8.98 14.95 I 12.71I12.26 

Epson Stylus Color 777, 870, 1270 No Compatibles Presently Available 

• BULK Inks, Reim Accessories 
• Glossy U Coated Photo Papers Quality Inks for: 
• WE BUY EMPTY HP ll LEXMARK CARTRIDGES :: HP • Epson • Lexmark 

Canon • Apple • Xerox 

Inkjet 
~~(:::~=,_,, 

56 APRIL 2001/Nuts & Volts Magazine 

jv1sAj 

• ill 
Call or see us online! 

Monday - Friday 
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5" AND S.S" LCD high definition 
color monitors w/stereo. 960 x 240 
pixels w/brightness and tint controls. 
Attractive enclosure with built-in speaker. 
Great for security or general purpose use. 
Both models have a small compact foot
print, with an ultra-bright display, RCA inputs 
NTSC or PAL. Speciaf price this month 
only with regulated power $249/each. 
Mateo, Inc., Schaumburg, IL, 1-800-719-9605, 
sales@m;itco.com or visit/order on-line at 
www.matco.com 

SECURITY DISTRIBUTORS needed 
for our complete line of products. Complete 
line of products shown above. MATCO, Inc. 
Visit www.matco.com and call 630-350-0299 
for more info. 

SEE ADMART SECTION, pages 73 and 
74 for other MATCO products, including 
wireless systems. 

KEYSTROKE LOGGER: This tiny piece 
of hardware installs between your keyboard 
wire and computer in seconds. Then it logs 
all keystrokes, which you can view at your 
convenience. www.spou_sewatcher.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 20 I, Napa, CA 94558. Email: 
Vhs I 8092@aol.com 

14" B/W high resolution SECURI
TY MONITOR. A standard 12" monitor 

_ is just too small for most applications. 
Attractive dark gray enclosure with audio 
and built-in speaker. 75 ohm termination 
switch for balancing with all types of CCD 
board cameras and other video inputs. 
$1 J9/each. Mateo, Inc., Schaumburg, IL, 1-
800-719-9605, sales@matco.com or 
visit/order on-line at www.matco.com 

HI-TECH SURVIVAL: I SO+ 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 

WEATHER RESISTANT OUTDOOR 
CAMERAS. WR-700 type, high impact 
tempered glass with stand. Black & white 
(430 lines), or color (420+ lines) available. 
Standard l.6mm lenses with optional lenses 
of 6, 8, and 12 mm at $20 -extra. B/W 
$I 19/each. Color $179/each. Small 
compact size with- sun shield. Mateo, Inc., 
Schaumburg, IL, 1-800-719-9605, 
sales@matco.com or visit/order on-line at 
www.matco.com 

• \._.;I 
ULTRA LOW-LIGHT COLOR - 470 
llne/O.J lux camera. CNL-11-C-HR, 
1.5" x 1.5" x I", 1 /3" CCD board camera 
with 3/6mm F2.0 lens. Excellent color rendi
tion using Sony chipset. 12 VDC @ 240 mA. 
Of tional 6, 8, I 2mm lenses. Special 
$ 79/each. Mateo, Inc., Schaumburg, IL, 1-
800-719-9605, sales@matco.com or 
visit/order on-line at www.matco.com 



Microcontroller Power! 
Want to add advanced features like floating point 
math or PWM to your next Basic Stamp, PIC, SX, 
HCU, or other project? Supercharge your design 
today with PAK coprocessors from AWC. 

Let PAKs energize your next 
microcontroller project: 

Features 
..,.. 32-bit floating point math (PAK-II) 
..,.. B channels of PWM (PAK-V) .... PAK-II-Floating Point Math 

.... PAK-V-PWM 

..,.. PAK-Vl-PS/2 Keyboard Interface 

..,.. Read PS/2 keyboards or mice (PAK-VI) 

..,.. Connects with as few as 1or2 wires 

..,.. Data sheets online 

310 Ivy Glen ~
AWC Perfect for data logging, averaging, engineering unit 

conversion, lamp or motor control, D/ A and more. 
League City, TX 77573 

~ (281) 334-4341 
~ (281) 754-4462 (fax) Visit our Web site now for free tools and projects! 

www.al-williams.com/ awce 
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SURVEILLANCE EQUIPMENT, hid
den video cameras, custom orders, direct 
from manufacturer, best prices in the market. 
www.mjelectronics.com tel: 914-699-2294 
anytime. 

SPECIAL PROJECTS: Wild, weird, 
wacky, wonderful hardware, technical 
coaching, website designs. 
Lone Star Consulting, Inc., 
www.lonestartek.net 

SATELLITE 
EQUIPMENT 

FREE BIG dish catalog. Low prices! 
Systems, upgrades, parts, and "4DTV." 
Skyvision, I 0 I 0 Frontier Dr., Fergus Falls, MN 
56537. www.skyvision.com Call 1-800-
S4J-J02S. 

WANTED: MILITARY capacitors, resis
tors, transistors, diodes, ICs, semi's, etc. 
Please fax/E-Mail excess lists & RFQs 818-
769-1002 fax 818-769-1084. 
electmatind@earthlink.net & http://www. 
militarycomponents.com 

AUDIO - VIDEO 
-LASERS 

ANTIQUE RADIOS, tubes, pro audio 
gear & video equipment and more at 
www.bibbtek.com (updated weekly) or call 
Tom @ 856-222-0636, fax to 856-222-0638 
for a fresh list. Credit cards welcome. · 

SPECIAL PROJECTS: Wild, weird, 
wacky, wonderful hardware, technical 
coaching, website designs. 
Lone Star Consulting, Inc., 
www.lonestartek.net 

SYNC-A-LINK UNIVERSAL video 
sync generators. Phone 918-479-645 I, 
Email: rlc@sstelco.com Sync-A-Unk, PO 
Box 4, Locust Grove, OK 74352. 

I 

VISIT US ON THE WEB AT: 
~ I u http://www.candhsales.com 

V andn S~~~;nd~~s~e;;~~ 
••••• 

FREE 
148 PAGE 
CATALOG! 

2176 E. Colorado Blvd. • Pasadena, CA 91107 

TOLL FREE: 
1 -800-325-9465 • •••• 

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

ELECTRONIC COUNTER 
HEWLETI 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. 
Stock #TE9808 $250.00 

SOLA CONSTANT VOLTAGE TRANSFORMER 
SOLA ELECTRIC, #93-13-150. Harmonically neutralized 
constant voltage transformer. Rated at 500 watts. Input 
voltage 95 to 130 VAC 60 Hz. Output voltage 120 VAC. 
This unit is designed for rack or bench mounting. The 
meters on the front panel indicate output current and 
inpuVoutput 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 lbs. 
Stock #STR9900 $225.00 

MILLIOHMETER 
HEWLETT PACKARD, 
Model 4328A. 
Designed to measure 
very low resistances. 
Measurement range 
1 m ohm to 100 ohms. 
Resolution 20 u ohms. 
Analog meter readout. Ideal for 
measuring contact resistance of switches or relays. This 
unit is also useful for measuring the resistivity of semi
conductor devices. (Requires special 4 terminal probes 
which are not supplied, but probably are available from 
Hewlett Packard.) Power input: 115-230 VAC 48-66 Hz, 
5 VA max. Dimensions: 5-1/8" wide x 11-1/2" deep x 
6-1/2" high. 
Stock #TE9812 $200.00 

. WAJ:1%Uifa • . .A1©l· 

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 $49.50 

0 Master Charge 0 Visa 0 American Express 0 Discover 
Call us first if you have surplus inventories of electronic, optical, or mechanical items for disposal 

WE &UV & SELi-i 
Circle #38 on the Reader Service Card. 

BEST PRICING on 18" satellite TV sys
tems for home and RV. DISH Network 
DirecTY, multi-room viewiQg options, acces
sories, more. www.skyvision.com Call I -
800-S4J-J02S. 

WANTED: MILITARY capacitors, resis
tors, transistors, diodes, ICs, semi's, etc. 
Please fax/E-Mail excess lists & RFQs 818-
769-1002 fax 818-769-1084. 
electmatind@earthlink.net & http://www. 
militarycomponents.com 

Test Equipment Connection is looking to purchase vour excess or underutilized 
elecuonic test and measurement equipment We buv the largest varietv of 

e1ectr1nic test equipment in the industrv. 

SATELLITE REPORT: Find all the latest 
in satellite descrambling in this 54-page 
report. Lists all the cheapest and reliable 
sources for hacked cards and equipment. 
www.electronickits.com 

MILITARY SURPLUS 
ELECTRONICS 

DOSI METERS/RADIATION 
DETECTING KITS. New Canadian military 
surplus, now illegal to import due to recent 
change in Arms Control. laws. Ten dosime
ters, two chargers, two radiation meters 
w/carrying cases. Single D cell powers charg
ers and meters. Survival, nuclear war, nuclear 
power plants. $125 shipped US. Credit cards, 
checks. Dealers/quantities welcome. Steve 
410-879-4035 or Steve@swssec.com Specialist in Hewlett-Packard, Tektronix, and manv more manutacrurers. 

Circle #39 on the Reader Service Cerd. Nuts & Volts Magazine/IV«a. 2001 



The Standard for checking 
Capacitors in-circuit 

Good enough to be the 
choice of Panasonic, 
Pioneer, NBC, ABC, Ford, 
JVC, NASA and thousands 
of independent service 
technicians. 

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

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

Locate shorted or leaky 
components or conditions 
to tlie 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 pcb trace. LeakSeeker 82B has the 
resolution to find the defective component. 
Touch pads along the trace, and LeakSeeker 
beeps highest in pitch at the defect's pad. Now 
you can locate a shorted part only a quarter of 
an inch away from a good part. Short can be 
from 0 to 150 ohms 

CapAnalyzer 88A LeakSeeker 82B 
Available at your distributor, or call 561-487-6103 

Electronic Design Specialists www.eds-inc.com 

Circle #40 on the Reader Service Card. 

• PC MONITOR AS SECUR-ITY 
MONITOR. The VGA-80 I accepts stan
dard NTSC or PAL inputs for display on any 
existingVGA/SVGA computer monitor. Small 
compact size. Over 600 lines of resolution, 
twice that of standard TV monitor! $69 
each. Dealers welcome. Mateo, Inc., 
Schaumburg, IL, 1-800-719-9605, 
sales@matco.com or visit/order on-line at 
www.matco.com 

ANTIQUE VIDEO TRANSFER SER
VICE: transfer any 2" QUADRUPLEX tape. 
Affordable fast! Phone/fax 41 5-821-7500 or 
415-821-3359. 500 I Diamond Heights Blvd., 
San Francisco, CA 9413 1-1621. 

STEREOSCOPER VR is a stereo multi
plexer that creates JD stereoscopic video 
from two genlock cameras. StereoscoperVR 
comes with LCS glasses and driver. 90 day 
warranty $247 or write to Sync-A-Link, 
PO Box 4, Locust Grove, OK 74352. Phone 
918-479-645 I, Email: rlc@sstelco.com 

Subscribe to Nuu & Volts 1-800-783-4624 www.nutsvolts.com 

Biiai Board -
· Hi-Res Cameras 1

:: 

From $32-00 *'\: 
;'.i*, 

Hi Power 
Infrared 
Board 
Cameras From 
$39-00 

www.INTELLICAMSYSTEMS.com 

High Res Color 
Enclosed Pinholes 

from $99.00 
All Cameras Shipped With PlugnPlay Cable With RCA Video 
Out and Standard DC Barrel Plug. Enclosed Cameras Come 
With Miniature Mounting Bracket. All Products On This 
Page Use 12 Volts DC Standard!! Please Call 1-800-903-
3479 For More Information or Email : 
Sales@JntellicamSystems. Com 

Color Board 
Pinholes 
Starting At 
$79-00 

4 Inch TfT Color 
Display 

With Audio And I•age 
Reverse. 

RCA Connectivity 
Operates On Standard 

12 Volts DC. &9,622 
Pixels for Excellent 

Resolution. Ideal 
For Setting Up Video 

Surveillance Systems. 
Compatibl• With All 

Video Game Consoles. 
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Your New He.1dqu.irrl'rl For 2."l Gi~.1hen l Wireless Solurions. ,-\II 
of our wireless rr.111smirrers .ire:- FCC ro111p li.11H. Ourpurs ,·,1ry from 

\

. JOmw (no lic:c:1_1St' required) ro l.1 \\' e1~ fon.:r: m~1H g~·.' 1 ~~ t'. hi gh powc:-r 
· : o urpurs. ~0111e o urpurs do rt'qu1rt· Ct' rr.1111 FCC IH:t"n ses. 

Camera and 
; . ~ Transmitter About J j ~t~;~!e Of A 

S~permini COLOR 
CCD Wireless Starts 
at $139.00 

~Wireless 

• 

Our24-IOO 

'W Transmitter is 4 
channel switchable 
and is the worlds 
smallest PLL 

Matching 4 Channel 
Receiver Available 
Starting at $49.00 

Crystal Controlled 
TX. Available. 
Starts at $49.00 

From Board Level Pinhole Cameras To Specialty 
Underwater Color Infrared Cameras, We have what 
you're looking for at true whole_sale prices. Call us now 
at 1-800-903-3479. Dealers Always Welcome. 

Circle #41 on the Reader Service Card. 

CABLE TV 

CABLE CONVERTERS. Original equip
ment with remote. Like new. Lowest prices. 
Guaranteed, ready to go. Limited models. 
Call for flyer 412-833-0773. 

~
~ 11 

I.!:" 
~ 

EXPLOSIVE CABLE TV GRAB! 
"ZAPPER/SNOOPER STOPPERS." 
Buy wholesale factory direct, no 
middleman. Let others get fined 
+ zapped instead. I 00% COM
PATIBLE. Your order shipped 
NATIONWIDE immediately! LIFE
TIME GUARANTEE! VISA/MC/ 
AM EX/COD/MO/CH EC KS . 
ONLY $10 (SPECIAL: J/$20 plus 
FREE DESCRAMBLER PLANS!). 
SUPER ZAPPER MODULES ONLY 
$16! (J/$] J)! Use SUPER ZAP
PERS if you have COX, TCI, 
WARNER. DESCRAMBLER PLANS 
(4=$S, 20=$1S). IJO+ DESCRAM
BLER SOURCES ($1 0). YEAR 2000 
CABLE TV HACKER SECRETS 
BIBLE. Includes: I S TEST device 
plans, Installation instructions, 
master source code, CD-ROM, 
book/manual, what works, what 
doesn't, MUCH, MUCH MORE! 
WHOLESALE $29. FREE SHIPPING. 
OPEN 24 HOURS! COD=$7 or 
POST-OFFICE money orders 
ONLY! T. Padgett, 614 E. HWY SO 
#404, CLERMONT, FL 14711 . 
EMAIL: wholesale@engineer.com 

CABLE PARTS for all makes and 
models, raw boxes at low prices. 
Call 1-888-817-8100. No NY 
sales. www.chlpplace.com 

VIEWMASTER 4000 converter, 
860MHz, I 2S channels, volume 
control, STD/HRC/IRC. Brand new 
I 0 lot $49. Call for other acces
sories and qty. discounts. 877-
88S-887J. 

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 $169/each in qty. of 4. 
Mateo, Inc., Schaumburg, IL, 1-800-719-9605, 
sales@matco.com or visit/order on-line at 
www.matco.com 

CATV CONVERTERS WHOLESALE 
ONLY. Coolbxs 12SV, Milleniums 3, 
Panasonics I 7SD, 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-O. 

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. 

CABLE REPORT: This SO page report 
contains all the latest in how cable systems 
have been compromised. Including cheap a~d 
reliable sources for test chips and equip
ment. www.electronickits.com 



WANTED: TE KN I KA 6510 cable con
verter boxes. 707-928-5528. 
lorrendaro@webtv.net 

CABLE BROKER'S is having their final 
blowout of our warehouse. The following 
unmodified equipment is available to other 
brokers and cable companies in I 00 lots: 
Zenth STI 600 550MHz $7 some dual cable 
input. VIP $12. Pioneer 6310 $40. 6111 $25. 
V5S8 $45. 2224SP $80. SA 8580 6 button 
$15. 8600 $40. You must prepay shipping on 
all orders $175. Se hablan espanol. Call 1-
800-219-8618. 

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 

PHONE MANAGER: This unit looks 
exactly like a Caller ID, except it records 
time •. -date, and length of all outgoing calls. 
www.spousewatcher.com 

I 

I 
I 

COMPONENTS 

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.nef & http://www. 
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. 2SC2290, 2SC2879, SDl446, 
MRF455, MRF454, 2SC 1969, 2SC2 I 66, 
2SB754, TA7222AP, 2SC 1947, TA7222AP, 
MRF247, MRF3 I 7, SAV7, etc., 3-500ZG $I 02 
Procom, 4CX250B, 572B, 3CX400A7/8874, 
3CX3000A7, 4CX400A, teflon wire specials 
1,000 ft. 16 gauge . I 5 cents ft., I ,200 ft. 18 
gauge .14 cents ft., silver mica caps, resistors, 
see our catalog for other products.Westgate 
1-800-'.L 13-4563. 

SEE OUR ad on 4-channel 2.4GHz wire
less systems in the AdMart section on page 
73. Mateo, Inc. 

MATCO Will design, engineer, and 
develop a 2.4GHz wireless 8 channel solu
tion for your remote applications. FCC 
approved. Mateo, Inc., Schaumburg, IL 1-800-
719-9605. E-Mail: nsales@mat-co.com Web 
site www.mat-co.com 

AMAZING PRICES! No mlnlmumt 
Miniature toggles rated 6Amp/l 25V. 
Hardware included. I /4" panel hole. SPOT or 
DPDT, on-on or on-off-on. From I to 99 
pieces only 50¢ each, I 00+ pieces only 35¢. 
Visa or MC, no COD. For capacitors, diodes, 
transistors, LEDs and more, go to 
ComponentsAndMore.com, 1-800-830-
9195. 

SWITCH SUPERMARKET large vari
ety toggle, rotary, LEDs bipolar 2 & 3 leads, 
grain of wheat, free list. Fertik's, 5249 "D" St., 
Philadelphia, PA 19120. 

68HC I IE I FN $4.SO ea., sockets, $.50 
ea. Free shipping quantities of more than 20 
please. Multi-manufacturing 1-800-874-4797. 

PELTIER INFORMATION DIREC
TORY ONLINE: Information site on 
Peltier Devices ·(thermoelectric 
cooler/heater/generator modules). Tips, 
manufacturers, surplus sources, etc. Free. No 
registration. www.peltler-lnfo.com 

TOUCH SCREEN. Fluke model I 034 
scan-touch, I I " green monitor with ports 
for keyboard, barcode scanner and RS232. 
Powered by 90-264VAC/47-440Hz. Barcode 
scanner and panel mount kit included. 
Unused. $269, delivered. Peter 248-669-
3604, fax 248-669-3411. 
stratigiccontrol@hotmail.com 

PLC COMPONENTS: Allen Bradley, 
Gould Modicon, ISSC. Power supplies, 1/0 
modules, racks, processors. Call with 
requirements. Peter 248-669-3604, fax 248-
669-3411. stratigiccontrol@hotmail.com 

CONDUCTIVITY/RESISTIVITY ana
lyzer/controller. Two cell. Leeds & Northrup 
7082-23. Dual 4-20mA outputs plus 2 alarm 
relays. Unused, with manual. $269, delivered. 
Peter 248-669-3604, fax 248-669-341 I. 
stratigiccontrol@hotmail.com 

LARGE RESISTORS.Vitreous enamel. I 0 
ohms/200W $5.50 ea., or I 0 ohms/225W 
for $7.50 ea., + S & H. Peter 
248-669-3604, fax 248-669-3411. 
stratigiccontrol@hotmail.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 & http://www. 
militarycomponents.com 

ATMEL BS>CXXXX programmer, IBM 
parallel port, C ++ source code, schematics, 
$250 + S/H. http://members.aol.com/ 
HawaiianComputer 

ILL 
ELI 

QUALITY Parts 

FAST Shipping 

DISCOUNT 

c 0 R 

16 Character X 2 Line 
LCD with Back/ight 

Daewoo# 16216L-5-VSO 
5 x 7 dot format. 2.56'" x 0.54" 
viewing area . 3.15" x 1.41 " 
module size . LED back· 
light. Includes hook
up/spec sheet. 
CAT# LCD-53 

$7~~h 10 for $6.50 each 
100 for $5.00 each 

Special 12 Vdc 1 Amp 
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 $soo 
I 100 for $3.85 each I each 

Solar Panel 
Output: approximately 
3 Volts @ 40 mA. 
2.40" square x 0.13" 
thick epoxy
encapsulated 
silicon photovoltaic panel 

Auto Caddy™ · 
Automatic Tee Machine 

· For the golf enthusiast - - or anyone in need of 
a mechanical extension arm. An electrically 
controlled arm extends and drops a golf ball 
onto a tee when foot pedal is depressed. 
Unbreakable plastic hopper. 18. 75'" x 10.5" x 
9.5" high. Holds approximately 200 balls. 
Designed for use with "astroturf-style" mat to 
support standard rubber driving range tees. 
Dual motor mechanism may be useful for other 
applications. Arm With ball holding ring extends 
8.5". When it reaches full extension it retracts a 
metal rod allowing the ball to drop. The arm 
then goes back inside the hopper. Operates on 
120 Vac. 6 foot grounded power cord. Includes 
six rubber tees, height adjustment knob and 
hardware for foot pedal and mounting feet. 
Does not include driving mat. $27 50 
CAT# CDY-1 each 

· ····· · Rechargeable Battery 
for 9 Volt Appllcatlons 

removed from solar lighting system. Solid, 
almost -unbreakable module with easy-to- Eveready # NH22. Nickel Metal 
solder spots on backside. Ideal for solar- Hydrid.:: rechargeable battery. 
powered battery chargers and other projects. Replaces 9 Volt batteries in many 
CAT # SPL-60 $350 applications. Actual voltage 

each 7.2 Volts. Can be charged in most 
Nickel-cadmium chargers.$350 

___ ,_o_n_iz_e_r _ __.I \\ ... ,... ' I ~ CAT# NMH-9 each 

Seawise Industrial Ltd. l~D -
Model# SW750. Input: 120 vac" \ -'f I Ultrabright Red LED, 
Output: 7.5 KV 60 Hz. The main I' '1 

······· I 
component in a household ion-
ization unit. 2.2'" x 1" x 0.86'" thick 
with a mounting tab that extends 
0.75" from the unit. 

5 mm diameter T 1 3/4 LED. 6"~ 
3000 MCD ultrabright. ~ 
Water-clear in off-state. 

UL recognized. $450 
CAT# SW-750 each 

Operates at 20 mA. CAT # LED-50 

2 for $100 
11+ 25¢ each 

1000+ 15¢ each 

12 VDC 2.5 Amp 
Switching Power Supply 

Plug-in-wall regulated 
switching power supply. 
Ideal for cameras, 
scanners, cell phones, 
computers or any 
devices sensitive to 
power fluctuations . 
Input: 100 - 240 Vac. 
6 foot output cord has a 
coax DC power plug 
(2.1mm id, 5.5mm od). Tip 
positive . Ferrite snap-bead for 
EM! suppression . Compact, 3.23" x 2.23'" x 
1.38" UL, CSA, CE. 

10 for $9.25 each 
100 for $8.50 each 

Miniature DC Motor 

Mabuchi # FF-N20PN e· 
Miniature 1.5 to 3 Volt DC motor. -
Ideal for modelsand radio control ' 
applications where small size is important. 
No load rating: 15,800 RPM @ 2.4 V, 96 mA. 
Length (excluding shaft) , 0.654" long x 0.47"' 
x 0.39". 0.039'"(1mm) dia. x 0.13'" long shaft. 
Solder-loop terminals. Large quantity available. 
CAT# DCM-166 150 for 60¢ ea. 

2 f $150 600 for 50¢ ea. 
or - 1500 pieces 35¢ ea. 

Nickel-Metal Hydride 4.BV 
850 mAh Battery Pack 

Philips # 25733. 
New. recharge
able pack 
manufactured for 
cell phones. Contains 
four 1.2 Volt, 850 mAh cells. 
Each cell is 1.8" x 0.65" x 0.3". 
With little effort you can remove the cells 
from the enclosed battery pack and recon
figure them to suit your needs. 

CAT# NMH-53 $200 
each 

10 for 
$17.50 

ORDER TOLL FREE 1-800-826-5432 
Shop ON-LINE www.allelectronics.com 

MAIL ORDERS TO: 

ALL ELECTRONICS CORP. 
P.O. BOX 567 •VAN NUYS, CA 91408-0567 

FAX (818) 781-2653 •INFO (818) 904-0524 

E-MAIL allcorp@allcorp.com 
NO MINIMUM ORDER •All Orders Can Be Charged to Visa, Mastercard, American Express or Discover• Checks and Money Orders Accepted by Mail • 
Orders Delivered 1n the State ol California must include California State Sales Tax • NO C.0 .D • Shipping and Handling $5.00 for the 48 Continental United 
States. ALL OTHERS including Alaska, Hawaii , P.R. and Can_ada Must Pay Full Shipping • Quantities Limited • Prices Subject to change without notice. 

I MANUFACTURERS - We Purchase EXCESS INVENTORIES ••• Call, Write, E-MAIL or Fax YOUR LIST. I 
Circle #42 on the Reader Service Card. Nuts & Volts Magazine/tvn. 2001 59 



REFILL INKS FOR INKJET PRINTERS HUDSON ELECTRONICS 
Refill your old .cartridge and save. All refill kits come with instructions 
and needed materials for refilling inkjet cartridges. Success guaranteed. 
Available for the following: 
CANON BC.01 , BC-02 CANON BJlOe, 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 (BCl-3C, 3M, 3Y) $24.00. CANON BJ-130/300/330 & IBM Exec Jet 
(Cart #BJl-481 & BJI-642) Black - 3-bottle kit $22.00. CANON BJC-210/240 

CABLE BOXES! 
RETAIL SALES 

WELCOME! Guaranteed Lowest Prices 
====~'-'----' (BC-05 Cart) 3-color kit (3 refills each color for BC-05) $24.00. CANON BJC· 

4000 and Apple Stylewriter 2400 Black 3-bottle kit (3 refills BC-20, 9 refills BCI-21 black, 30 refills BCI-11 black, 
10 refills BCI-10) $19.00. CANON BJC-4000/BJC70 and Apple Stylewriter 2400 Tri-color kit - 6 refills each 
color for BCI-21 or 15 refills each color for BCl-11 $24.00. CANON BJC-800/820/880 3-bottle kit (for BJJ-
643B) $19.00. CANON BJC-800/820/880 3-bottle tri-color kit (Cart #BJl-643CMY) $24.00. EPSON STY· 
LUS COLOR PRINTER - (Cart 5020034) Single Triple black $19.00; Tri-color kit (Cart 5020036) 2 refills each 
color $24.00. EPSON STYUJS COLOR D - (5020047) Triple Black $19.00 (5020049). Tri-color (2 refills each 
color) $24.00. EPSON STYUJS COLOR 400, 500, & 600 (5020093) Triple black fl refills total) $19.00. 
EPSON STYLUS COLOR 200, 500 (S020097) Tri-color 3 refills each color $24.00. EPSON STYUJS 
COLOR 400, 600, 800, 1520 Tri-color (S020089) 3 refills each color $24.00. EPSON STYUJS 800/1000 
(5020025) 3-refill kit, black, $19.00. EPSON STYLUS COLOR 440 AND 640 Black refill kit. (5020187) 4 
refills plus free varuum bottle $19.00. EPSON STYLUS COLOR 440, 640, AND 740 (5020191) Color refill 
kit. 4 refills of each color $24.00. HP DESK.JET 500/550/560 (51608A, 51633A, 51626A) Black single refills 
$8.00. HP DESK.JET 500/550/560. Black 3-bottle kit $19.00. HP DESK.JET 500C/550C/560C. Tri-color 
kit (5 refills each color) $24.00. HP DESK.JET 1200C, DESIGNJET 650 (Cart #HP 51640B) Black Three pack 
(3 refills) $19.00. HP DESK.JET 1200C/1600C, DESIGNJET 650 (Cart #HP 51640 C,M,Y). Tri-color kit (one 
refill each color) $24.00. HP DESK.JET 600/660 (HP 51629A) Black three pack $19.00. HP DESK.JET 
600C/660C. (HP 51649A) Tri-color (5 refills each color) $24.00. HP DESK.JET 855C/1600C (HP 51645A) 
Black three pack $19.00. HP DESK.JET 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 PAINTJETXL300 (Cl645A & Cl656A) Black 3-refill kit $19.00. HP PAINT· 
JET XL300 Tri-color kit (1 refill each color) HP 51639C,M,Y $24.00. HP THINK.JET, QUIETJET, KODAK 
DICONIX 150 (51604A or 92261A) black 5 refills $9.00. IBMfl.exmark/Execjet/4076 (1380620) black 3-
refill kit $19.00. IBMfl.exmark ExecJet DC, WmWriter 150 C (Cart #1380619) 4 refills each color $24.00. 
Lexmark 3200, 5000, 5700, 7000, 7200, Optra 45 and Z51 (12Al970) 3 refills Black $19.00. Lexmark 
3200, 6000, 5700, 7000, 0ptra 45 and ZSl (12Al980) 4 refills each color $24.00. SNAP AND FILL SYS.. 
TEM - Permits refilling HP 51626A (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. 
STARlEI KIT - with ink for 3 refills $28.00. EXlRA INK FOR SNAP & FIU SYSTEM (black only) 4-oz. bot
tle $18.00; 8-oz. bottle $34.00. Specify whether for HP 51626A or HP 51629A. 

GENERAL INSTRUMENT• SCIENTIFIC ATLANTA• 
PIONEER• ZENITH • TOCOM All Genuine, unmodified 

5 lot - $99.00 ea 
10 lot - $79.00 ea 
20 lot - $60.00 ea *** ATTENTION DISTRIBUTORS!! 

*** CALL TOLL FREE (877) 449-3737 

HARD-TO-GET PRINTER RIBBONS ~ 
Gorilla Banana, Commodore 1525 $8.00;· Adam Coleco $12.00; 11-850/855 $6.00;.Centronics 700 Zip Pack 
$5.00; C. Itoh Prowriter Jr., Riternan C+/F+ $6.00; Rlternan 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. 

Over 300 different ribbons in stock. All ribbons new, not re-inked. Fully guaranteed. 
Order directly or send SASE for complete list. ... ',• .. . .. .. . . . .. . .. On ribbon orders over $50 deduct 10%. 

~ H.T. ORR Computer vupp11~., t°-";:~ts ... 
~ 249 Juanita Way, Placentia, CA 92870-2216 

714-528-9822 • 800-377-2023 • FAX 714-993-6216 
e-mail: Htorr@aol.com rr==-m 

· http://members.home.net/htorr/index.htm IL..iiil 
Circle #130 on the Reader Service Card. 

7 Days • 9 am-9 pm EST 

PIC & ATMEL PROGRAMMERS 
from $15.95 and $29.95!Visit www.electron 
ics 123.com for complete details. Amazon 
Electronics, Inc. Toll free 1-888-549-3749. 

PROGRAM PICs In BASIC. Complete 
package to get started includes: PicBasic 
compiler, EPIC programmer, cable, 
batteries, PIC I 6F84. $159.95. 
www.elproducts.com 

PIC PROGRAMMERS: Several different 
programmer kits that you can build yourself 
all the most popular PIC and Atmel chips. 
www.electronickits.com 

26th Year - Oldest PC Show in the World! Great NEW Location! 

TRENTON COMPUTER FESTIVAL™ 
MAY 5-6 

NJ Convention Center 
Raritan Center - Edison, NJ 

(140,000+ Sq. feet.) 

(Located at Exit 10 of the New Jersey Turnpike • Raritan Center • Edison, NJ) 

Indoor Vendors - 90+ Speakers & Seminars - Ham Radio Testing 
Robotics Demo - 1,000 Spot Outdoor Flea Market (rain or shine) 

Computer Security Seminars - Free parking 5,000 Cars 
Keynote Speaker: Emmanuel Goldstein, Founder, 2600 Magazine, Sat. 2:30 PM 

Hours: Sot. l 0-5 & Sun. l 0-4 (Flea Market opens 9 AM) -Admission: $12.00 ($10.00 in advance-see web site) 

[~ J Vis~~u~::: :~:~e~~.t~~~o~c~!.:?.~r~:ets) ~ 
WWW.tcf-DJ.Org (Speaker Program/Directions) - u 

Managed by KGP Productions, Inc. Fax: (732) 422-0076- Email: help@tcfshow.com (c) 2001, Trenton Computer Festival, Inc. 
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ANTIQUE 
ELECTRONICS 

WANTED: FOR historical museum, pre-
1980 microcomputers, magazines, and sales 
literature. Floyd, VA 24091-0341 (540-763-
33111540-382-2935). 

ALWAYS WANTED Western Electric 
theatre amps, speakers, horns, drivers, and 
tubes. Also seeking vintage tube equip. by 

· Marantz, Mcintosh, and Tannoy. Chong Ong, 
I 0223 Valentino Dr., #7304, Oakton, VA 
22124. Tel: 703-255-3218, Fax: 703-255-3718. 
E-Mail: ongkt88@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://www. 
militarycomponents.com 

DEC EQUIPMENT WANTED!!! We 
are buying DEC systems, boards, terminals, 
drives and peripherals. Also Scientific Micro 
Systems (SMS), CMD, Datability, Dilog, DSD, 
EMULEX, other DEC compatibles. Please 
contact us for a quote or fax/email your 
equipment list. We buy, sell, and trade. KEY
WAYS, INC., 937-847-2300 or fax 937-
847-2350 or email buyer@keyways.com 

RADIO TUBES and phono. needles. 870-
347-228 I. 

WESTERN ELECTRIC wanted: I 920s
l 960s. Amplifiers, mixers, pre-amps, speak
ers, tubes, etc .. FREE OFFER 1-800-251-5454. 

AVIATION 
ELECTRONICS 

WANTED: MILITARY capacitors, resis
tors, transistors, diodes, ICs, semi's, etc. 
Please fax/E-Mail excess lists & RFQs 818-
769- I 002 fax 818-769-1084. 
electmatind@earthlink.net & http://www. 
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 8.18-769-1084. 
electmatind@earthlink.r}et & http://www. 
militarycomponents.com 

Continued on page 73 



CALL TOLL-FREE 

(800) 292-7711 
Orders Only C&S SALES 

CALL OR WRITE 
FOR OUR 

FREE 
64 PAGE CATALOG! 

(800) 445-3201 Se Habla Espanol Secure On-line Ordering @ cs-sales.com 

~~~~~~~~D~ig_it_a_IM~u_lt_im_e_t_er_s~~~~~~~___.I ~I ~D_e_lu_x_e_S_o_l_de_r_in~g~St_a_ti_o_ns~~ 
Elenco Model M-1740 Elenco Model LCR-1810 Elenco Model LCM-1950 Fluke 87111 

11 Functions: 
• Freq. to 2<lMHz 
• Gap. to 20µF 
• N:JOC Voltage 
• "1CIOC Current 
•Beeper 
•Diode Test 
• Translstor Test 
• Meets UL -1244 

safety specs. 

ModelM·2760N 
$19.95 

(9 lundions) 

$99.95 
• Gap. 0. tpF to 20µF 
• lrduclance 1 µH to 

20H 
• Resistance O.Otn 

lo2,000MO 
• Temperature -200C 

to 750"0 
• DCVotts0 · 20V 
• Freq. up to 15MHz 
• Diode/Audible 

Continuity Test 
• Signal Output 

Function 
• 3 112 Digl Display 

Test Equipment 

• Large t • 3 314 Digit 
LCD 

• Autoranging Freq. 
to4MHz 

• Cap. to 400µF 
• Inductance to 40H 

• Res. lo 4,000Mn 
•logic Test 
• Diode & Transistor 

Test 
• Audible Continuity 

Test 

Features high 
pertonnance 
AC/DC voltage 
and current 

10 Function 1.3GHz Universal Counter 

Elenco Model F-1300 
Elenco Handheld 
Universal Counter 

1MHz - 2.8GHz 
Model F-2800 

• Frequency .05Hz • 1.3GHz 3 Ranges $
229 

•95 • Period • Can read 60Hz to 
60.000000 F=1fT 

• Totalize · Counts to 199,999,999 
• RPM • 3 to 2099994 RPM 
•Duty Cycle 
• Max/Min/AVG with Time 
• Stop-watch set .2 sec. to 100 hrs. 
• Math Functions 
• Timer • 2 sec. to 99 days ---~::...:....::Jlltl 
• Pulse Width • 0.1 ms to 66666.6ms 

Elenco 3MHz Sweep Function Generator 

with built-in 60MHz Frequency Counter 

Model GF-8046 

This sweep function generate< w~ counter Is an instrumenl capable of 
generating square, triangle, and sine wawforms, and TTL, CMOS pulse over a 
frequency range from 0.5Hz to 3MHz. GF-8025 • Wlholi Col.rot8< $139.95 

20MHz Sweep I Function Generator 

with Frequency Counter Model 4040 

• 0.2Hz to 20MHz 
• AM & FM Modulation 
• Burst Operation 
• Ex1ernal Frequency Counter 

to 30MHz 
• Linear and Log Sweep 

10MHz Model 4017 

5MHz Model 4011 

3MHz Model 4003 

$325 

$255 

$205 BK P::rc:s:a:: 

$99 
Sensitivity: 
• <1.5mV@ 100MHz 
• <5mV @ 250MHz 
•<5mV@ 1GHz 
• <100mV @ 2.4GHz 

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

4 Fully Regulated Power Supplies in 1 Unit 

4 DC Voltages: 3fixe<1; +5V 0 3A, +12V 0 1A, 
I variable; 2.5 · 20V @ 2A • Fully Regulated 
& Short Protected• Voltage & Current Meters • 
All Metal Case 

Elenco Power Supply 

Model XP-603 

Includes antenna, NiCad battery, and AC • 0-30VDC @ 3A Output 
adapter. • 3A Fused Current Protection 

• Current Limiting Short Protection 
C-2800 Case w/ Belt Clip ..... .. ...... $14.95 • o.0250 Output Impedance 

Elenco RF Generator 

with Counter (100kHz. 150MHzl 

Model SG-9500 

Elenco 1 OHz - 1 MHz 

Digital Audio Generator 

Model SG-9300 

Features internal AM mod. of 1 kHz, RF Features built-in 150MHz frequency 
output 100MV · 35MHz. Audio outpur1kHz@ counter, low distortion and sine/square 
1 V RMS. waves. 
SG-9000 (analog, w/o counter) $124 SG·9200 (w/o counter) $124 

Elenco SL-5 Series 
Electronically controlled, ideal for professionals, students, and 
hobbyists. 9Available in kit form or assembled. 

As Low As 

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

• fieavy Steel, Non-Slip Base. 

-- • Iron Holder Funnel • 

' 

Reversible, left or right side. 

" ······ • Steel Tray for Sponge Pad. • Sponge Pad. 

Ordering Information: 

Model SL·S • No iron. 

(Kit SL·SK) 

Model SL·5·40 - Includes 40W UL iron . 

(Kit SL·5K-40) 

Limited Time Offer: FREE SP·1A Solder Practice Kit w/ Kit Order! 

Weller WLC-100 ·Variable Power Control 5 - 40-watts $34.95 

Elenco Model SL-30 
•Tip temperature changeable from 300"F (150"C) 

to 900"F (480"C). 

• Temperature is maintained within + Hl"F of Its 
preset temperature. 

• The tip is isolated from the AC line by a 24V 
translormer. 

• The tip is grounded to eliminate static charges. 

SL·10 ·Same as SL·30wiodigitaJ display $59.95 

Weller Model WTCPT 
Controlled Output Soldering Station 

•Transformer powered soldering station $125 
complete w/macro style, tow voltage, 
temperature controlled soldering iron. ~ 

• PT Series soldering tips come in a variety of ~ 
shapes and sizes in three standard temperature 
ranges: 600"F, 700"F, & 800"F. ) 

• 0·24V output · 60 watts. · 

• Special "closed loop" method of controlling ~· -' .,.. 
maximum tip temperature. _...,. 

...___E_le_n_c_o_O_sc_i_ll_os_c_o_.;;,p_e_s____.I ._I __ E_le_n_c_o_E_d_u_c_at_io_n_a_l _K_it_s _ __.I ~I __ E_l_ec_t_ro_n_i_c_S_c_ie_n_c_e_L_a_b _ __. 
Free Dust Cover and 2 Probes 

S-1325 25MHz DualTrace $325 
S-1330 25MHz Delayed Sweep $439 
S-1340 40MHz Dual Trace $475 

.$-1345 40MHZ Delayed Sweep $5611 
$-1360 60MHZ Delayed Sweep $72S 
S-1390 t OOMHz Delayed Sweep $8115 

DIGITAL SCOPE SUPER SPECIALS 
OS-203 20MHz/10Ms/s Analog/Digltal .. ......... ........... .. ........ $695 
05-303 40MHz/20Ms/s Analog/Digital .. ...... .... .... .. .. .... .. ...... $850 
05-603 60MHz/20Ms/s Analog/Digital .. ........... ........ ..... ...... $950 

Model XK-150 

Digital I Analog Trainer. 

sag.gs -,;.; ........ ········ w:: •f: 
.~ .. ·- '--. 

• 130i>ln Broadboard 
• I DMa Switches 
• I LED Bun....i -uts 
• Built-In Funct&on G9ne...tor 

(sine and square wave) 
• BuUl~n Clock Ganenitor 
• Varlobto -r Supply 

+1 .25V to 15VDC 0 .25A 
·1.25V to ·15VDC 0 .25A 
+SVDC 0 .25A 
+'JIJVAC center·tapped at 
15VAC 0 .25A 

Model AR·2N6K 

2 Meter I 6 Meter 
Amateur Radio Kit 

Model AK·700 

Pulse/Tone 
I Telephone Kit 

,~/ ~ Naon lights 

~s;;~7s 
DMMKit 

·T~Tost 
• Olode Test 

· Model AM·780K 

Two IC Radio Kit 

s11.es 

Model AK-870 

Radio Control Car Kit 

:~'":';]~·95 .::-

• Transmitter 
Included 

Model MX-901 
Electronic Crystal Radio 

,~ s5.11s 
~-! 

•No Batt-Roq. 

Circle 192 on the Reader Service Card. 

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

Everything you need to build 500 exciting electronic projects: 
• Learn the basics of electronics and put your knowledge to worl< creating 500 different 

electronic experiments, special lighting effects, radio transmitter and receivers, amazing 
electronic sound effects, coot games and MORE! 

• lnctudes built-in breadbrard for easy wiring and ~"""iii'i1l· Piilill....._ 
connection of components, and an LCD (Liquid , -~ 
Crystal Display) indicates the information during the ~----~ ,,.. 
experiments In process. 

• Build your knowledge by exploring amplifiers, 
analog and digilal circuits plus how to read 
schematic diagrams. 

• Includes transistors, transtormers, diodes, 
resistors, capacitors, phototranslstors, CDs, 
integrated circuits, speaker, earphone, 
LEDs, and LED digit display! 

• Fact-filled, illustrated, lab-style 
manual inctuded. 

• Requires 6 "AA" biltteries 
(not Included). 
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We accept Visa, Att t • • N d G k 
Mastercard,AmEx, en ion. er s- ee S Fax:318-424-9771 

and Discover To Order Call 1-800-227-3971 www.shrevesystems.com 

A MONITOR FOR ANY BUDGET! 
14" Voxon VGA NEW 

ONLY .... $69 
15" Voxon VGA NEW 

ONLY .... $89 
16" Rasterops fixed 832 

x 624 

ONLY .... $79 

H.P. 17" fixed res 832 X 724 m. .• 
.... ~ .. 

ONLY .... $79 - · 
15" 624x870 

Raster Full Page 
Display 

~r H.P. 17" fixed res 640 X 480 ~ .. ll ·.··.. Refurbished Macs 

ONLY .... $79 ~-~ ~~LY .... $49 
14" VGA refurb 

ONLY .... $49 Call us at 1-800-227-3971! 
Be sure to check us out on the web at http://www.shrevesystems.com for the best prices on Vintage Mac gear! 

Peltier Junction BLOWOUT! 
Peltier Junction 
with heat sink, works on 5V & 12V 

1 3/16ix 1 3/161 

Less Than $5 Eac 
or4 for$19 

LOGIC BOARD BLOWOUT! 

STARTING AT 
.· $19! Membrane 

Track Pad for 
laptop 

Global Village 

PM 6100 .. .... .... ONLY $49 7200 ......... ONLY $29 ONLY $2 
PM 7100/66 ...... .. .... ONLY $99 

Apple Color 
Composite Display 
Great for 
Surveillance 
Refurbished 

ONLY $69 
1't.~ STARTING AT 

i ~0i!J 
PART# REQUIRED! 

661-0474 1.44 SuperDrives 

PAS16 Audio 
Spectrum 

For Mac LC Family16 
Bit Sound Editing 
Card 

PDA Genuine Leather 
Carry Case 
Let your palm pilot 
lead the life of luxury! 

ONLY$5 
CMS Tower SCSI Case 

· Holds 4 5.25 SCSI full ht. drives $3 
$79 LC Power Supply 

Apple U 256K 
Memory 
Expansion Kit 
HM51256P-10 ONLY $1 

+SV, -SV, +12V Output 

Gold internal Modem 
14.4 Com Slot 

ONLY $1 
Global Village 
Bronze 

External Modem 
2400 Bps/9600 Fax 

ONLY $1 
RAM 

1 MB 30 Pin 4 For $1 
4 MB 72 Pin 2 For $5 

M scellaneous 
Apple 8 bit Video Card 
LaserWriter llNT 
Apple ADB Keyboard 
1.44 Super Drive 
Clone ADB Mousell 
Qulcktake 100 Camera 
Bernouli 90 MB EXT 
44MB SyQuest Ext 
88MB SyQuest Ext 

$19 
$149 
$19 
$19 
$19 
$99 
$10 
$10 
$19 

$25 minimum ~2~~~veh ~;~terns Prices reflect a 2% cash discount and are subject to change without notice. Returns 
order Shreve~~/ L! 71101 are subject to a 15% restocking fee. Not responsible for typographical errors. 

62 Ana 200l/Nuts & Volts Magazine Ci rcle 189 on the Reeder Service Card. 



The Motorola 68hc 11 has 
long been a staple in the robot 
builder's arsenal. The rich set of 
1/0 elements such as timers, 
counters, pulse-width modula
tion (PWM) generators, and seri
al interfaces, coupled with a 
powerful register set, reasonable 
memory resources, and low 
cost let you build small robots 
with just a single chip. GND 

Rl'IB,flNB 
Riil, llNl 
Rfl2,flN2 
Rfl3,AN3 
RM,TllCKL 
RA5,AN1 

OSCl,CLKIN 
OSC2,CLKDU 

VDD 

RB7,PGO 
RB6,PGC 

RB5 
R91 

RB3,P6'1 

+SU 

by Karl Lunt 

+5V 

RB2 ~~-~'V"----ieit---, 
RBI 

RBB,INT 

RC7,RX,DT 
RC6,TX,CK 

RC5,SOO 
RC1,SOJ 
RC3,SCK 

RC2,CCPI 
RC!, T1DSI 
RCB, TlOSO 

PIC 161876 C2B-pin 0.3-uide DIP packaqe) 

A minimal PIC system suitable for use with the PIC bootloader. 
GND 

But one of its most powerful 
features is the on-chip bootloader, 
permanetly stored in a section of 
ROM in several older variants of 
the device. This bootloader allows 
you to transfer a small program 
into the chip's memory over an 

' 

RS-232 serial line following power
up, then begin execution of the 
loaded program. If that program is 
itself a larger, more sophisticated 
loader, you can eventually boot
strap your way into completely 
rewriting the device's memory 

; bootldr.asm Flash-resident bootloader for the PIC 16f876/7 Figure 1: 

using nothing more than the serial 
port. 

This bootloader feature per
mits 68hc 11 program develop
ment without needing a chip pro
grammer or special programming 
voltages. Thousands of experi-

CBLOCK Ox20 

menters have started out in robot
ics on the 68hc 11 precisely 
because they could avoid the 
expense and hassle of buying an 
external device programmer. 

It was this lack of bootloader 
that held me back for so long in 

' ; Derived from the original Microchip program, boot877.asm 
Listing of PIC 16f87x 

bootloader 
AddressH: 1 
Addressl: 1 
NumWords: 1 
Checksum: 1 

;flash program memory address high byte 
;flash program memory address low byte 
;number of words in line of hex file 

' 

' ; This bootloader uses the state of PB1 to determine action. If PB1 is low on reset, the bootloader prepares 
; to download a user file into memory. If PB 1 is high on reset, the bootloader tests the value in 
; a reserved flash cell, CodeStatus, to see if memory contains a valid code image. If CodeStatus is zero, the 
; code image is assumed valid and control jumps to StartUserCode to run the downloaded image. 

' 

list p=161876, st=OFF, x=OFF, n=O 
error1evel -302 
#include <P161876.ine> 

#include 'bank.mac' 

CONFIG _BODEN_OFF & _CP _OFF & _PWRTE_ON & _WOT_OFF & 
_WRT_ENABLE_ON & _XT_OSC & _DEBUG_OFF & _CPD_OFF & 
_LVP _OFF 

;-----------------------------------------------·--------·------
;Constants 

; I changed the download selector input to PB1 from the original of PBO. I didn1 want to tie up the valuable 
; INT' pin for this selection. 

' 

TEST_INPUT EQU ;Port B Pin 1 input indicates download 

; The following baud rate constants assume a 4.0 MHz crystal. 

BAUD_9600 
BAUD_19200 

BAUD_DEFAULT 

equ 
equ 

equ 

Ox19 
OxOc 

BAU0_9600 

;-------------------------- ------------·----------·-·------
;Variables in bankO 

Counter: 1 
TestByte: 1 
HexByte: 1 
OataPointer:1 
OataArray: Ox40 
ENOC 

,========== 
;Reset vector code 

ORG OxOOOO 

Reset Vector: 
movlw high Main 
movwf PCLATH 
goto Main 

;byte to hold checksum of incoming data 
;to count words being saved or programmed 
;byte to show reset vector code received 
;byte from 2 incoming ascii characters 
;pointer to data in buffer 
;buffer for storing incoming data 

;set page bits for page3 
;go to boot loader 

;Start of boot code in upper memory traps accidental entry into boot ;code area 

ORG Ox1e00 
ORG OxOeOO 
ORG Ox0600 

ORG Ox1e00 

StartO!Boot: 
movlw high TrapError 
movwf PCLATH 

Trap Error: 
goto TrapError 

:R~~i;-~;~·;;.·;j~-~-i~~;·i~~~ri-~i-~;;~ 
;Must be in bankO before jumping to this routine 

StartUserCode: 
cir! 
nop 
nop 

PC LATH 

;Use last part of page3 for '87617 
;Use last part of page1 for '87314 
;Use last part of pageO for '870/1 

;leave lots of room for loader 

;trap if user code hits boot code 
;set correct page 

;trap error and wait for reset 

;set correct page for reset 
;relocated user code replaces this 
;relocated user code replaces this 
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T rapError1 : 

nop 
nop 
movlw 
movwf 

goto 

high TrapError1 
PC LATH 

TrapError1 

;relocated user code replaces this 
;relocated user code replaces this 
;trap if nci goto in user reset code 
;set correct page 

;trap error and wait for reset 

--·--- -----------------------' ;Program memory location to show whether valid code has been programmed 

CodeStatus: 
DA Ox3111 ;O for valid code, Ox3111 ij no code 

;------·-------------------------------------
;Main boot code routine 
;Tests to see ij a load should occur and ij valid user code exists 

Main: 

T rapErrOl2: 

Banko ;change to bankO in case of soft 
btfss PORTB,TEST _INPUT ;check pin for boot load 
goto Loader ;ij low then do boatload 
call LoadStatusAddr ;load address of CodeStatus word 
call FlashRead ;read data at CodeStatus location 
Bank2 ;change from bank3 to bank2 
movf EEDATA,F ;set Z flag if data is zero 
BankO ;change from bank2 to bankO 
btfss STATUS,Z ;test Z flag 

goto 
goto 

TrapError2 
StartUserCode 

;if not zero then is no valid code 
;if zero then run user code 

-----------------------------·---------------------------------' ;Start of routine to load and program new code 

Loader: 
BankO 
clrt TestByte 

call LoadStatusAddr 
movlw Ox3f 
movwt EEDATH 
movlw Oxff 
movwf EEDATA 
call Flash Write 

call SerialSetup 
goto GetCmd 

; entry from vector at end of ROM 
; indicate no reset vector code yet 

; load address of CodeStatus word 
·; load data to indicate no program 

; load data to indicate no program 

; write new CodeStatus word 

; set up serial port 
; skip initial prompt 

;---------------------------------------------------·--
;Get new line of hex file starting with ':' 
;Get first 8 bytes after':' and extract address and number of bytes 

GetNewline: 
call SendCRLF 
movlw '>' ; issue prompt 
call SerialTransmit 

GetCmd: 
call Serial Receive ; get new byte from serial port 
xorlw OxOa ; linefeed? 
btfsc STATUS,Z 
goto GetCmd ; yes, just skip silently 
xorlw OxOa ; restore char 
call SerialTransmit ; echo char 
xorlw ... ; check if ':' received 
btfsc STATUS,Z 
goto GetRec ; got :, start processing record 
xorlw '·' ; restore the char 
xorlw Odh ; not :, is it CR? 
btfsc STATUS,Z 
goto GetNewline ; got CR, just start over 
xorlw Odh ; restore the char 
xorlw 'G' ; was it GO command? 
btfsc STATUS,Z 
goto DoGoCmd ; do the GO 

; Control reaches this point ij the user sent an unknown command. 
; Receive and echo all characters until CR. 

Eatline: 
call Serial Receive ; get char from serial port 
xorlw Oah ; line-feed? 
btfsc STATUS,Z 
goto Ealline ; yes, ignore it 
xorlw Oah ; recover char 
xorlw Odh ;CR? 
btfsc STATUS,Z 
goto GetNewline ; yes, done with this line 
xorlw Odh ; recover char 
call SerialTransmit ; echo the char 
goto Eatline ; loop until hit CR 

; Control reaches this point after user enters a semioolon, marking the start of a HEX record. Note that 
; the leading semi has already been echoed. 

' 

GetRec: 
clrt 
call 
andlw 

Checksum 
GetHexByte 
Ox1F 

; start with checksum zero 
; get number of program data bytes in line 
; limit number in case of error in file 
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using the PIC devices. I tend to 
work on the bare metal, and prefer 
the raw speed of assembly lan
guage over the ease of program
ming in Stamp BASIC. But the PIC 
devices have all required either an 
external programmer, such as the 
PICStart Plus, or additional circuit
ry to support in-system program
ming (ISP). 

The recently released 16f87x 
family of flash-based PICs have 
the necessary registers to support 
a bootloader. This article 
describes the design and use of a 
bootloader for the 16f876; the 
same program, with minor 
changes, should work for other 
members of this fa mily. 

The bootloader design . 
I based this bootloader pro

gram on the design given in 
Microchip application note 
AN732, available for download 
from the Microchip web site 
(www.microchip.com). The boot
loader given in this app note has 
several good features. It occupies 
less than 512 bytes of flash, so 
even if you install it on the small
est PIC in this family - the 16f872 
- you still have 1.5K bytes of code 
space left for your own program. 

The bootloader has almost no 
impact on system resources, so 
you can essentially write your own 
program as if the bootloader°isn't 
present. The only vector used by 
the bootloader - the reset vector 
at address 0 - points to code 
inside the bootloader that auto
matically passes control either to 
your program or to the bootloader, 
depending on the state of an input 
pin. 

Once started, the bootloader 
tests the state of RBO. If RBO is 
low, the bootloader reads charac
ters from the serial port, looking 
for a semicolon (':'), which marks 
the beginning of a INHX8M record. 
This is the common format for PIC 
object records created by the free 
MPLAB suite of programs avail
able from the Microchip web site. 
When the bootloader detects an 
object record, it processes the 
record, checking for a valid check
sum, then burns the object bytes 
into the proper locations in memo
ry. Note, however, that the boot
loader will not overwrite itself, nor 
wit! it alter addresses 0 through 3, 
where the reset vector lives. These 
low four addresses must always 
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point to the bootloader. 

The bootloader processes 
each object record until it receives 
the special end-of-file (EOF) 
record. Processing this record 
causes the bootloader to write a 
special flag value into flash , indi
cating that memory contains a 
valid object image. The bootloader 
then sits in a loop, allowing you to 
change RBO's state to high and 
reset the PIC. 

If the PIC is reset with RBO 
high, the bootloader tests the 
value in the flash variable to see if 
flash memory contains a valid 
object image. If it does, the boot
loader immediately jumps to the 
start of the downloaded program. 
If it does not, the bootloader code 
sits in a loop, forcing you to 
change RBO to a low and load a 
valid program image. 

My version of the 
bootloader 

As you can see, there isn't 
much to the design of a boot
loader, and it certainly doesn't 
require much code space. 
Naturally, I couldn't leave well 
enough alone, so I added a few 
tweaks of my own. The following 
paragraphs discuss featµres from 
the original program and some of 
my own enhancements. Refer to 
the accompanying listing (Figure 
1 ). 

First off, you'll notice that I 
changed the bootloader's tested 
input pin from RBO to RB 1. RBO is 
not only a general-purpose input, 
but also serves as the INT* input. 
This makes it the primary source 
of external interrupts, and I didn't 
want to tie up such a valuable 
resource simply to provide an 
input to the bootloader. 

As written, this bootloader 
starts up at 9600 baud. I've includ
ed the constant for 19.2K baud, as 
well; you can modify the source 
file to use either constant, or add 
different ones of your own. Note 
that these constants assume a 4.0 
MHz crystal; change them as 
appropriate if you use a different 
crystal. 

The ORG statement immedi
ately before the label StartOfBoot 
determines where the bootloader 
resides in memory. Uncomment 
the ORG statement appropriate to 
your device. Remember that the 
bootloader requires $200 bytes of 
code space. 



Note that the reset vector at 0 
points to Main, not StartOfBoot. 
The code at StartOfBoot provides 
a trap to stop runaway code 
should your program crash. The 
code at StartUserCode contains 
four NOP instructions; these will 
be eventually overwritten with the 
four bytes from your downloaded 
code's reset vector. This block of 
code allows the bootloader to set 
up the proper PC page, then dive 
into your program's reset vector 
and launch your program. 

The address at CodeStatus 
acts as a flash variable for record
ing the state of a program down
load. This "variable" contains 
Ox3fff if no valid code image has 
been downloaded, or 0 if a valid 
image is available. Since the vari
able lives in flash, it survives 
power-cycling without corruption. 

The code at Main marks the 
beginning of the real bootloader 
code. Instructions of the form 
Bankx are really banking macros 
used to change the bank control 
bits in the PIC. Your code some
times must alter these bits to 
reach different 1/0 registers. I've 
included the file bank.mac as a 
separate listing (Figure 2). 

The code at Main tests the 
state of the input pin; if low, con
trol passes to the bootloader at 
address Loader. If the pin is high, 
the code then tests to see if the 
CodeStatus variable indicates 
valid code exists. If so, control 
passes to StartUserCode to launch 
the program; otherwise, the code 
locks up in the trap loop, forcing a 
reset. 

The code at Loader resets the 
CodeStatus variable, effectively 
wiping out any existing program. 

. 
;Macros to select the register bank 
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Note, however, that if a program 
did exist in memory, it hasn't been 
altered. All that has changed is the 
CodeStatus variable; this works to 
our advantage later. 

Next, the code sets up the 
serial port, then jumps into the 
command loop at GetCmd. Note 
that at this point the bootloader 
does not send any prompt to 
announce its presence; it just 
waits silently for you to type a 
character on your terminal pro
gram. I did this because some 
wireless modems, notably the 
lnfoWave RF modem, flip out if 
you send data to its serial port 
before it has completed its two
second power-up initialization. If 
you don't need the silent delay, 
change the code so control passes 
to GetNewLine instead. 

The code at GetCmd tests the 
first character it sees, looking for 
the beginning of a valid com
mand. If the character is a colon 
(':'), control passes to GetRec to 
collect the rest of the object 
record. The only other valid com
mand is an uppercase-G, which 
marks the start of either the G or 
G! command. Note that this code 
also detects but ignores linefeeds. 
Any other character is treated as 
an error, causing control to pass 
to EatLine. EatLine simply reads 
and echoes incoming characters 
until it sees a carriage return (CR), 
at which point it returns to 
GetNewLine. 

GetRec processes a single 
object record, checking for a 
checksum and, if valid, writing the 
record's contents into the appro
priate area of flash. Note that 
code in this section guards against 
overwriting the bootloader. It also 

;Many bank changes can be optimised when only one STATUS bit changes 

Banko MACRO ;macro to select data RAM bank O 
bcf STATUS, RPO 
bcf STATUS, RPI 
ENDM 

Bankl MACRO ;macro to select data RAM bank 1 
bsf STATUS, RPO 
bcf STATUS,RPl 
ENDM 

Bank2 MACRO ;macro to select data RAM bank 2 
bcf STATUS, RPO 
bsf STATUS, RPI 
ENDM 

Bank3 MACRO ;macro to select data RAM bank 3 
bsf STATUS, RPO 
bsf STATUS,RPl 
ENDM 

Figure 2: Listing of banking macros 

movwf NumWords 
be! STATUS,C 
rrf NumWords,F ; divide by 2 to get number of words 
call GetHexByte ; get upper half of program start address 
movwf AddressH 

call GetHexByte ; get lower half of program start address 
movwt Addressl 

be! STATUS,C 
rrf AddressH,F ;divide address by 2 to get word address 
rrf AddressL,F 

call · GetHexByte ;get record type 
xorlw Ox01 
btlsc · STATUS,Z ;check if end of file record (OX01) 
goto File Done ;if end of file then all done 

movf HexByte,W 
xorlw OxOO 
btfss STATUS,Z ;check if regular line record (OxOO) 
goto LineDone ;if not then ignore line and send '.' 

movlw OxeO 
addwf AddressH,W ;check if address >= Ox2000 (was <) 
btfsc STATUS,C ;which is ID locations and config bits 
goto Line Done ;if so then ignore line and send '.' 

· .................. -............ ............................... _.,.._ ........................................................... _ .. . 
;Get data bytes and checksum from line of hex file 

movlw DataArray 
movwf FSA ;set pointer to start of array 
movf NumWords,W 
movwf Counter ;set counter to number of words 

GetData: 
call GetHexByte ;get low data byte 
movwf INDF ;save in array 
incl FSA,F ;point to high byte 

call GetHexByte ;get high data byte 
movwf INDF ;save in array 
incl FSA,F ;point to next low byte 

decfsz Counter,F 
goto GetData 

call GetHexByte ;get checksum 
movf Checksum,W ;check if checksum correct 
btlss STATUS,Z 
goto ErrorMessage 

Get saved data one word at a time to program into flash 

movlw 
movwf 
movf 
movwf 

DataArray 
FSA 
NumWords,W 
Counter 

; Check if address is in reset code area 

CheckAddress: 
movf 
btfss 
goto 

movlw 
addwf 
btfsc 
goto 

AddressH,W 
STATUS,Z 
CheckAddress1 

Oxfc 
AddressL,W 
STATUS,C 
CheckAddress1 

;point to start of array 

;set counter to half number of bytes 

;checking for boot location code 
;test if AddressH is zero 
;if not go check if reset code received 

;add Oxfc (-4) to address 
;no carry means address < 4 
;if not go check if reset code received 

bsf TestByte,O ;show that reset vector code received 
movf Addressl,W ;relocate addresses 0-3 to new location 
addlw low (StartUserCode + 1) ;add low address to new location 
Bank2 ;change from bankO to bank2 
movwf EEADA ;load new low address 
movlw high (StartUserCode + 1) ;get new location high address 
movwf EEADAH ;load high address 
goto LoadData ;go get data byte and program into flash 

;-----------------------------------------·--------.. ------------------
;Check if reset code has been received 
;Check if address is too high and conflicts with boot loader 

CheckAddress 1 : 
btfss 
goto 

movlw 
subwf 
btlss 
goto 
btlss 
goto 

movlw 
subwf 
btfsc 
goto 

TestByte,O 
ErrorMessage 

;check if reset vector code received first 
;if not then error 

high StartOfBoot ;get high byte of address 
AddressH,W 
STATUS,C 
LoadAddress 
STATUS,Z 
ErrorMessage 

low StartOfBoot 
Addressl,W 
STATUS,C 
ErrorMessage 

;test if less than boot code address 
;yes so continue with write 
;test if equal to boot code address 
;no so error in high byte of address 

;get low byte of address 

;test if less than boot code address 
;no so error in address 
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0 Download our board layout software 
6 Design your 2-sided plated-through PCB 
0 Select the type of boards you want 
0 Send us your layout over the Internet 
0 Small orders are shipped the next 

business day . 

ensures that any code originally 
intended for addresses 0 through 
3 is written instead to the proper 
area in flash near StartUserCode. 

If GetRec successfully 
processed the object record , it 
issues a period ('.') to tell you that 
the code was copied correctly. If 
the object record was not success
fully processed, GetRec instead 
issues two exclamation marks ('!!') 
as a warning. In the case of an 
EOF record , GetRec changes the 
CodeStatus variable to show a 
successful download, then sends 
OK to the serial port. 

Note that you will see the OK 
even if one or more records were 
not processed successfully. You 
need to watch the download 
stream for any error markers . 
Alternatively, you could modify the 
bootloader to keep a download 
status variable, then test that vari
able before issuing the OK. 

Assuming that the download 
operation worked and you see the 
OK on your terminal screen, you 
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can issue the G command. The 
code at DoGoCmd tests for either 
of two strings. The string "G<CR>" 
forces the code to test the 
CodeStatus variable, and it will not 
start the downloaded program if 
the CodeStatus variable does not 
contain 0 . The string "G!<CR>" 
bypasses this test of the 
CodeStatus variable, and causes a 
blind jump to StartUserCode. 

This last feature can come in 
handy if your downloaded pro
gram somehow restarts the boot
loader. Rather than having to 
reload your file, you can force the 
bootloader to rerun the existing 
program by issuing the G! com
mand. 

The remainder of the boot
loader program contains subrou
tines needed to support the vari
ous functions . Two routines in par
ticular - FlashRead and 
FlashWrite - read and write the 
contents of a selected address in 
flash. These routines use the con
tents of the EE-related registers 

;Load address and data and write data into flash 

LoadAddress: 
movf 
Bank2 
movwf 
Banko 
movf 
Bank2 
movwf 

LoadData: 
movf 
movwf 
incl 
movf 
movwf 
incl 

call 

Banko 
incfsz 
goto 
incl 

ChecklineDone: 
decfsz 
goto 

AddressH,W 

EEADRH 

Addressl,W 

EEADR 

INDF,W 
EEDATA 
FSR,F 
INDF,W 
EEDATH 
FSR,F 

Flash Write 

;get high address 
;change from bankO to bank2 
;load high address 
;change from bank2 to bankO 
;get low address 
;change from bankO to bank2 
;load low address 

;get low byte from array 
;load low byte 
;point to high data byte 
;get high byte from array 
;load high byte 
;point to next low data byte 

;write data to program memory 

;change from bank3 to bankO 
Addressl,F ;increment low address byte 
ChecklineDone ;check for rollover 
AddressH,F ;if so then increment high address byte 

Counter,F ;check if all words have been programmed 
CheckAddress ;if not then go program next word 

-----------------------------------------------------------------------. . 

;Done programming line of file 

LineDone: 
movlw 
call 
call 
goto 

SerialTransmit 
Serial Receive 
GetNewline 

; line has been programmed so 
; transmit progress indicator back 
; eat the trailing CR (hopefully!) 
; go get next line hex file 

; Control reaches this point after loading a file. Change the status indicator to show that a legal file has 
; been loaded, then issue the success indicator and return to the top for the next command. 

FileDone: 
File1: 

call Serial Receive ; need to eat checksum for file record 
xorlw OxOd ; hit the CR yet? 
btfsc STATUS,Z 
goto File2 ; got the CR, finish the report 
xorlw OxOd ; need to echo, restore the char 
call SerialT ransmit ; do the echo 
goto File1 ; loop until CR 

File2: 
call LoadStatusAddr ;load address of CodeStatus word 
clrf EEDATH ;load data to indicate program exists 
clrf EEDATA ;load data to indicate program exists 
call Flash Write 

call SendCRLF 
movlw ·o· ; show success 
call SerialTransmit 
movlw 'K' 
call SerialTransmit 

goto GetNewline 

; An error occurred in the file download. Send an error indicator, then return to the top for another command. 

ErrorMessage: 
call 
movlw 
call 
call 
goto 

SendCRLF 
'!' 
SerialTransmit 
SerialTransmit 
GetNewline 

; show failure 

; Control reaches this point to process the GO command. Check for a valid file (CodeStatus). If OK, jump 
; to user program, otherwise, send an error code. Note that this code is copied from the code at Main that 
; runs on power-up in user mode. 

; There are two forms of this command: 

; G <CR> code status must be good before jump to user code. 
; G! <CR> jumps to user code WITHOUT checking code status 

; Note that the G! form forces the CodeStatus word to O before jumping to the user code. This means 
; subsequent resets with the bootloader select line high will also jump to user code. There had better be 
; something there! 

DoGoCmd: 
call 
xorlw 
btfss 
goto 
call 

Serial Receive 
OxOd 
STATUS,Z 
GoCmd1 
SendCRLF 

; get next char 
; check it 

; no CR, might be ! 
; echo CR and LF 



call LoadStatusAddr 
call Flash Read 
Bank2 
movf EEDATA,F 
BankO 
btfsc .STATUS.Z 
goto StartUserCode 

caU SendCRLF 
movlw 'N' 
call Seria!Transmit 
movlw 'O' 
call SerialTransmit 
goto GetNewline 

GoCmd1: 
xorlw OxOd 
xorlw 

,,. 
btfss STATUS,Z 
goto Eatline 
movlw '!' 
call SerialTransmit 
call Serial Receive 
xorlw OxOd 
btfss STATUS,Z 
goto Eatline 
call SendCRLF 
call LoadStatusAddr 
cir! EEDATH 
cir! EEDATA 
call FlashWrite 
goto StartUserCode 

SendCRLF send a CR/LF sequence 

SendCRLF: 
movlw 
call 
movlw 
call 
return 

OxOd 
SerialTransmit 
OxOa 
SerialTransmit 

; load address of CodeStatus word 
; read data at CodeStatus location 
; change from bank3 to bank2 
; set Z flag if data is zero 
; change from bank2 to bankO 
; skip if code status is bad 
; run the user program 

; make it pretty 
; get the failure marker 
; send it 
; get rest of marker 
; send it 
; back to the top 

; restore char 
; force char? 

; not I, must be trash ... 
; need to echo 

; get next char 
; better be CR 

; no CR, ignore it 
; echo CR and LF 
;load address of CodeStatus word 
;load data to indicate program exists 
;load data to indicate program exists 

; run the user program (hopefully) 

;CR 

; LF 

; LoadStatusAddr load address of CodeStatus word to flash addr 

; This routine returns in bank2. 

LoadStatusAddr: 

. 

Bank2 
movlw 
movwf 
movlw 
movwf 
return 

high CodeStatus 
EEADRH 
low CodeStatus 
EEADR 

;change from bankO to bank2 
;load high addr pf CodeStatus location 

;load low addr of CodeStatus location 

; GetHexByte get two ASCII digits, convert to a byte 

; This routine reads and echoes two characters from the USART and .converts them to a single byte, 
; returned in W. No check is made for legality. The byte is added to the checksum. 
; This routine returns in bankO. 

GetHexByte: 

' 

call 
call 
addlw 
btfss 
addlw 
addlw 
movwf 
swapf 

call 
call 
addlw 
btfss 
addlw 
addlw 
iorwf 
movf 
addwf 
return 

SerialReceive 
SerialTransmit 
Oxbf 
STATUS,C 
Ox07 
OxOa 
HexByte 
HexByte,F 

SerialReceive 
SerialTransmit 
Oxbf 
STATUS,C 
Ox07 
OxOa 
HexByte,F 
HexByte,W 
Checksum,F 

; SerialSetup initialize the USART 

' 

;get new byte from serial port 
;echo the character 
;add -'A' to Ascii high byte 
;check if positive 
;if not, add 17 ('O' to '9') 
;else add 10 ('A' to 'F') 
;save nibble 
;move nibble to high position 

;get new byte from serial port 
;echo the character 
;add -'A' to Ascii low byte 
;check if positive 
;if not, add 17 ('O' to '9') 
;else add 10 ('A' to 'F') 
;add low nibble to high nibble 
;put result in W reg 
;add to cumulative checksum 

; Configure the USART for transmit and receive at the default baud rate. 

' ; Note that this routine returns with the banking registers set for bankO. . 
Seria!Setup: 

Bahk1 
movlw 
movwf 
bsf 
bsf 

BAUD_DEFAULT 
SPBRG 
TXSTA,BRGH 
TXSTA,TXEN 

;set baud rate 

;baud rate high speed option 
;enable transmission 

. 

BankO 
bsf 
bsf 
return 

RCSTA,CREN 
RCSTA,SPEN 

;change from bank1 to bankO 
;enable reception 
;enable serial port 

; SerialReceive read a byte from USART, return it in W 

; Note that this routine returns with the banking registers set for bankO. 

Serial Receive: 
BankO 
btfss 
goto 
movf 
return 

PIR1,RCIF 
$-1 
RCREG,W 

;change from unknown bank to bankO 
;check if data received 
;wait until new data 
;get received data into w 

; SerialTransmit transmit byte in W register from USART . 
; Note that this routine returns with the banking registers set for bankO. 

SerialTransmit: 

. 

Banko 
btfss 
goto 
movwt 
return 

PIR1,TXIF 
$-1 
TX REG 

;change from unknown bank to bankO 
;check that buffer is empty 

;transmit byte 

; FlashWrite write to a location in the flash program memory . . 
; The calling routine should write the address of interest in EEADRH 
; and EEADR, and the data in EEDATH and EEDATA . . 
; Note that this routine returns with the banking registers set for bank3. 

Flash Write: 
Bank3 
movlw 
movwf 

movlw 
movwt 
movlw 
movwf 
bsf 

nop 
nop 
return 

Ox84 
EECON1 

Ox55 
EECON2 
Oxaa 
EECON2 
EECON1,WR 

;change from bank2 to bank3 
;enable writes to program flash 

;do timed access writes 

;begin writing to flash 

;processor halts here while writing 

; FlashRead read from a location in the flash program memory . 
; Address is in EEADRH and EEADR, data returned in EEDATH and EEDATA 
; This routine returns in bank3 . 

Flash Read: 

' 

Bank2 
movlw 
andwf 

Bank3 
movlw 
movwf 
bsf 
nop 
nop 
return 

Ox1f 
EEADRH,F 

oxao 
EECON1 
EECON1,RD 

; getit right 
; keep address within range 

; change from bank2 to bank3 
; enable reads from program flash 

; read from flash 
; processor waits while reading 

; The following instructions act as vectors to permit other programs access to routines within the monitor. 
; Programs should execute a CALL to one of these addresses, rather than a CALL directly to 
; the target routine, as the target routine might move in future versions of this program! 

' ; Pay close attention to the banking when these routines exit, as they often change the current register bank. 

; Note that entry to the Loader at $xxfl should be via a GOTO, not a CALL 

org StartOfBoott-Ox1 f8 

return ; $1ff8 
return ; $1119 
return ; $1ffa 
return ; $1ffb 
goto SerialSetup ; $1ffc 
goto FlashRead ; $1ffd 
goto .FlashWrite ; $11fe 
goto Loader ; $1fff 

;--------·-------------------------·-----·---·----------··-----
END 
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during execution; refer to the com
ments for details. 

The fina l block of code isn'.t 
really code at all. T he instructions 
in the top eight bytes of the boot
loader act as· vectors for accessing 

key routines within the bootloader 

••• 
code. For example, the instruction 

at Ox1fff contains a jump to the 
start of the bootloader. This 
means that your downloaded pro
gram could , on a special condi
tion, jump to Oxlfff and automati

cally restart the bootloader. Other 

vectors in this area allow your 
code access to FlashRead and 
FlashWrite, as well as the serial 
setup code. If you choose to call 
these vectors in your code, pay 
close attention to the banking reg
ister setup upon exit ; your code 
may need to change the register 
bank after the call. 

That's all ... 

This bootloader makes devel-
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......_·_..Specialist Inc. 
24895 Avenue Rockefeller 
Valencia, Californ ia 91355 

"We Have Great Connections" 

w w w RogersSystems.c om 
CAT. 5 CABLE 

Also available 
in many 
~!! 

TE-038-L5 3ft. Straight Patch 
TE-068-L5 7 ft. Straight Patch 
TE-128-L5 14ft. Straight Patch 
TE-258-L5 25ft. Straight Patch 
TE-508-L5 50 ft. Straight Patch 
TE-758-L5 . 75ft. Straight Patch 
TE-108-L5 100 ft. Straight Patch 

$1 '5 
$200 
$300 
$500 
$800 
$1400 
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USB CABLES 
CC-USB-AB6 6ft USB "A" -"8" MM $500 

CC-USB-AB10 10ft.USB"A"-"B" M/M $600 
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- ~, .• 

.V CC-USB-PP $2399 
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COMPUTER 

EXPO & SALE 

S-VGA Extensions 

male/ female 
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CC-VGA-4C 
CC-VGA-SC 
CC-VGA-25CX 
CC-VGA-50CX 
CC-VGA-100CX 

:'eii· -~ 
6FT ..... ....... ... .... .......... $600 

10FT .............. ....... .... .... $800 

25FT ........................... $16ro 
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S-VGA Switch Box Cable 

male/male 
black 

CC-VGA-3C 
CC-VGA-9C 
CC-VGA-11C 
CC-VGA50MM 
CC-VGA100MM 

6FT.. .. ..... .... ... .. .. . $6oo 
10FT .......... .... ... .. $8°0 

25FT ................. ... $1600 

50FT. .... .. .... ......... $2500 

100FT ................... $44°0 

These premium VGA cables are made with 75 ohm co
axial cables. They are triple shielded to support extremely 
high bandwidth and unsurpassed protection against inter
ference .. Furthermore, our premium cables are Plug-N-Play 
ready and are compatible with the latest technology. 

ADD ON CARDS 

CA-PPGA-S1 
10-400 
SD-887 . 
TM-USB-PCI 
VD-446 
VD-471 
VD-481 

Call for more information o 
any of these cards!! 

PPGA Celeron CPU Slot 1 adaptor .... $1000 
PCI 32bit Single Parallel IEEE Card .... $3375 

ASOUND PCI 32BIT SOUND Card .... $1250 

USB x PCI Add on Card .... $22115 

DAYTONA 4MB PCI Video Card 
TRIDENT 8MB AGP Video Card 

ATI RAGE 2D/3D 8MB AGPVideo Card 

Python RCA/Comp. 

2 0 0 1 April 7th Python RCA I Composite 
· · 3 Hi-Fi Quality Cables for all 

Adm1ss1on 9am to pm your audio/video needs! 

A HUGE INVENTORY OF CoM- *CABLES AVAILABLE IN 

PUTERPRODUCTSAT LOW LENGTHS OF 3', 6' , 12' 

WHOLESALE PRICES! NEW!! 
Free Pruroti ooa 1 !tens! VC-115 6ft. Video Male 

Food!!! Prizes 
AC-215 6ft. Stereo Male $389 

Free Massage 
HOSTED BY: ROGER' S SYSTEMS SPECIALIST INC. VC-315 6ft. Video I Stereo Male $629 

USB HUB 
4-port USB hub with power & cable 
Full compliance w/USB spec. Rev 1.0. 
LED indicator fqr fault or dummy USB port. 
Transmission for 5 meter cable segment. 
Plug & Play capability for outside peripher
als . 
Support UHCI and OHCI spec. 
One year factory warranty! 

TM-USB-4HUB 

IEEE-1394 FIRElNIRE 

6ft 6pin x 4pin .. .... $10oo 
10ft 6pin x 4pin .... $1200 

6ft 4pin x 4pin .... $10°0 

10ft 4pin x 4pin .... $1200 

DONGLE 
3 COM Dongle for 

PCMCIA Network Cards. 
Designed for 10 Basel Cards. 

CA-3COM-TP 

CPU's-Motherboards-HardDrives 
Memory -SCSI Adaptors 

SCSI Cables - CD burners 
CD's & Rewritable CD's 

And Much Much More!!!!! 

68 APR&. 2001/Nuts & Volts Magazine Circle #136 on the Reader Service Card . 

opment of PIC code a snap. Just 
wire up the included PIC circuit 
(schematic) , bringing out the seri
al data lines from. the USART to 
an RS-232 level shifter and appro
priate DB9 connector. Set RB 1 low 
so the bootloader starts on reset, 
then start some type of terminal 

program; I've used Hyperterf!l with 
success. When you reset the PIC, 
press Enter on your PC's keyboard 
and you should see the boot
loader's prompt, a greater-than 
sign ('>' ). 

To allow sufficient time for 
programming the flash after each 
object record, set Hyperterm so it 
delays 50 m illiseconds before 

sending each line of a text file 

transmission; for other terminal 
programs, you can force a delay 
until a CR is received. Start a text 
file transfer of a PIC object file; 
you should see each line of the file 

echoed on the screen, with an 
appended period. When you see 
the OK followed by the bootloader 
prompt, just enter GO to start 
your program. Alternatively, you 
can pull RB 1 high and hit reset. In 
either case, your program should 

be up and running. 
The only real problem with 

this whole system is that you must 
first get the bootloader into a PIC 
Unfortunately, this does require a 

device programmer of some type. 
But it's only needed once, so if 
you don't have a PIC programmer, 
you might be able to take some 
chips over to a buddy's house and 
borrow some quality time on his 

programmer. Once you have the 

bootloader installed, it's almost 
impossible to damage or overwrite 
it, so it should be there whenever 
you need it. 

And even though I do have a 

PIC programmer, the bootloader is 
way easier to use. I just leave 
Hyperterm running, and do all of 
my coding in the Microchip 

MPLAB program. When it's time 

to try some code, I just flip over to 
Hyperterm, download the pro
gram, and give it a whirl. 

This utility should open the 
doors for PIC development to hob
byists long shut out by the need 

for a device programmer for every 
code revision. Load this into one 
of the newer PICs, then put your 
PICStart Plus on the shelf; you 
won't be needing it again any time 
soon ... NV 

As always. you can contact me 
by email at karllunt@seanet.com. 
Feel free to stop by my web page 
at - .seanet.comr karllunt. 
Besides Information on my book, 
Build Your Own Robot!, you can 
find lots of tools and tips for the 
hobby robot builder. 
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by Jon Williams 

SEARCHING THE 1-WIRE™ BUS 

fits many neat new features, the BS2p has native sup
port for Dallas 1-Wire™ components. Remember that 
1-Wire components are uniquely identified by an 
eight-byte serial number. The first byte indicates the 

device (called the Family Code), the next six bytes are the serial 
number, and finally, the last byte is a CRC of the first seven. This 
unique seria l number allows up to 1 50 devices to coexist on a sin
gle-wire bus that can be up to 100 meters long - and those num
bers grow with proper cabling and drive circuitry. 

Working with a single 1-Wire device is easy since we can sim
ply ignore its serial number (by using the SKIP ROM command). 
When two or more devices are on the bus, however, we need to 
know the serial number of each so that we can communicate with 
them individually. Issuing the SKIP ROM command on a bus with 
more than one device will cause data collisions and a big, garbled 
mess of data coming back to the Stamp. 

Pradicalities 

When we're simply experimenting, individually reading the ser
ial numbers from our 1-Wire™ devices and embedding them into 
our project code is no big deal. It would be a problem, however, if 
our project turned into a real product and we were going to manu
facture 100 units a day. Manually recording individual serial num
bers just isn't practical; there's got to be a better way. So what do we 
do when we have multiple devices on the 1-Wire bus and we don't 
want to record the serial numbers manually? 

Dallas Semiconductor knew this would be an issue in the design 
phase of the 1-Wire bus and implemented a command that is com
mon to all 1-Wire parts that is called SEARCH ROM ($FO). With 

SEARCH ROM and a bit of code, 
we can individually identify any 

A few months ago, number (up to the limits of our EE 
storage space) of 1-Wire devices 

Parallax introduced connected to the BS2p. The search 
algorithm code seems easy now, 

their newest Stamp, the but trust me, it was a bear ... 

BS2p microcontroller. 

I'm happy to report 

that, after a bit of a 

rocky production start 

(getting raw parts was 

tough), it's in full pro

duction now and doing 

very well. I really love 

the BS2p - it is definite

ly my favorite Stamp of 

the bunch. 
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Get Ready For A Kl SS 

For a really good description 
of the 1-Wire search algorithm, 
please download the iButton 
Standards documentation from 
Dallas Semiconductor. It was in 
this document that I found a 
description and flowchart that 
actually helped me implement 
the 1-Wire search algorithm. 
Here's my "Keep It Simple, 
Stamp-Guy" description of the 
process: 

The 1-Wire bus is reset and 
the SEARCH ROM command 
is issued. Two bits are read 
from the bus (this process actu
ally takes place 64 times -
once for each bit in the serial 
number). Each 1-Wire device 
will return a bit, then its com
pliment. Since the design of 
the 1-Wire bus causes the 

output of the devices to logically AND with each other, four possi
ble combinations of bits will be returned to the Stamp: 

00 - Bus confl ict (some zeros returned; some ones returned) 
01 - All devices have a zero in this bit position 
10 - All devices have a one in this bit position 
11 - There are no devices present 

The second two combinations are the easiest to deal with. We 
simply note the bit in our temporary serial number variab le, then 
write the bit back to the bus. This keeps the devices online (this w ill 
make more sense in a moment). 

When 00 is returned, there has been a conflict - that is, some 
devices have a zero in this bit position and some have a one 
(ANDing them together will return zero). In the beginning, the algo
rithm will arbitrarily select zero as the "hot bit" and write it back to 
the bus. When this happens, any device that just returned a one bit 
will be disabled until a new search is initiated. The bit location of the 
collision is saved. 

As the search continues, a new coll ision location is compared 
with the last. If the new location is in the same spot as the last (this 
would only happen on a new device search), one is selected as the 
"hot bit" and the process continues. If the new location is greater 
than the last, a zero is used (because we're probably in the same 
device as the last collision). If the new location is less than the pre
vious, the last known bit value is used. 

Yes, it can be a bit confusing and if you're anything like me, it 
may take a few days to sink in. The nice part is that it does work. As 
each device is identified and stored, it is taken offline. We know that 
we've found all the available devices when there are no reported 
bus collisions. If there are no devices connected to the bus, the pull
up will cause 11 to be returned, indicating that there are no devices. 
You must be.sure that your bus pin is pulled-up (through 4.7K). If it's 
not, 00 could be returned and the algorithm will attempt to search 
forever (I know this from having knocked a resistor loose in a late
night programming session). 

Implementing The Search Algorithm 

Have you ever been told not to believe anything unless you see 
it in writing? Me too. What I learned when it came to implementing 
the search algorithm for 1-Wire parts, is that not everyth ing in w rit
ing is worth reading or helpful. Now, I'm not trying to knock Dallas 
Semiconductor. They're home-town guys, build cool parts, and have 
been very nice to me. That sa id (or typed, as it were), I was a bit 
frazzled after staying up until 4 a.m. one morning trying to make the 
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search algorithm work. I wasn't alone. A good friend and great BS2p pro
grammer couldn't make it work either. 

I felt just a bit better when I called one of Dallas' Applications Engineers 
later that morning (after a few hours of sorely needed sleep) and heard him 
refer to the 1-Wire search algorithm as a nightmare. Really. It's not easy. The 
good news for you is that after finding a third document on the algorithm, I 
was able to implement it successfully. So, the hard work is done and as you'll 
see in just a bit, you can easily integrate the 1-Wire search algorithm in your 
own BS2p programs. As I indicated earlier, the iButton Standards manual 
had the right combination of text and flowchart to make sense of the algo
rithm. After spending a long sleepless night, the right docs helped me get 
the code working in under an hour. 

The Code In All Its Parts 

Last month, we talked about using extra program slots to hold addi
tional code and data. This month, we're going to put that theory to practi
cal use with our project. 

Remember me mentioning - okay, harping on - program design; you 
know, knowing what your program is supposed to do before you actually 
write it? Well, here's what I wanted to do this month: 

· Check to see if the 1-Wire bus has been searched for devices. 
· If not, search the bus (and use an external program for portability). 
· If a device is found and the CRC is good, write the serial number into 

the caller's EE space. 
· If there are any CRC errors, ignore the bad device and report errors to 

the calling program. 
· When the bus has been searched, display the number and type of 

devices found. 

I broke the project into three separate files since I wanted to reuse the 
search algorithm and I didn't want to burden my main project file with all 
the string data that describes the devices. What we'll do here is take advan
tage of information passing between programs (using PUT and GET), as well 
as the new BS2p command - STORE - that allows one program to READ 
or WRITE the EEPROM from another. 

The main project file (Listing 1) is called SRCHDEMO.BSP. At the top, 
you'll see the $STAMP directive that causes the support files, 
OWSEARCH.BSP and DSNAMES.BSP - to be opened, syntax-checked, and 
downloaded to the BS2p. 

Let's get back to the main program. After defining useful constants and 
the variables we need, EEPROM space is allocated for possible 1-Wire 
devices. There is a location labeled Num_OW that is initialized to $FF to 
indicate that the bus has not been searched. I'm hedging here that I will 
never need to have 2 5 5 devices on my 1-Wire bus. When the search rou
tine is complete, this location will be updated with the number of devices 
found. Keep in mind that the value of $FF is written to this location only on 
download. If it is modified later, the program will run with the new informa
tion. 

At the next location, 80 bytes are set aside for serial number storage. At 
eight bytes per device, this is enough room for 10 devices. Of course, more 
could be allocated. As your program grows, be sure to use the Memory 
Map facility of the compiler to make sure you'll have EEPROM space for 
data that you want to store. 

Okay, let's move on to initialization. The first thing we do is look at that 
location called Num_OW. The first time this program runs, we will find a 
value of $FF (put there during download). This indicates the necessity of a 
search. Before we run the search, we'll grab our own calling program (just 
in case we do an update and are not in slot 0). This information, the pin 
number for the 1-Wire bus, and the starting location for serial number stor
age are passed to the search program using PUT. The search program is 
launched with the RUN command. 

The search program (OWSEARCH.BSP - Listing 2) initializes by grab

Program listings 2 
(OWSEARCH.BSP) and 3 
(DSNAMES.BSP) are not 
printed here due to 
space limitations. You 
may view or download 
them from the Nuts & 
Volts website. 

www.nutsvolts.com 

bing its own slot number, the calling pro
gram's slot number, the 1-Wire bus pin, and 
the start of data storage in the caller. Then the 
search begins. When a device is located, the 
CRC is checked to make sure that what we 

. got back was, in fact, valid data. The CRC 
algorithm is also described in the Dallas doc
umentation and, as you can plainly see, is 
very easy to implement. 

The CRC can be calculated manually, bit
by-bit, but it's much easier to use a table-drive 

algorithm when there is storage space available. We have plenty of space, 
so the CRC table is stored in this slot. If the CRC check is good (the process 
returns a zero when good), the device count is incremented and the serial 
number is written in the caller's EEPROM space. 

This is possible only in the BS2p with the new STORE command. Now 
you can see why we have to keep track of our own program slot, as well as 
the caller's. When reading the CRC table, we have to use our own slot num
ber; when writing serial numbers to the caller, we have to point to the caller 
first. 

When the searching is complete, the number of devices found is writ
ten in the caller's EEPROM (just ahead of the serial number table) and any 
CRC errors are passed back through the scratchpad with PUT. Then we 
return to the caller which, in our case, will display a list of any found devices. 

When the RUN command is issued, the slot is run. The difference is that 
any EEPROM changes made by code are maintained. So, the search demo 
code will have different values in its EEPROM than when we downloaded it. 
At the very least, the number of devices reported will be something other 
than $FF. · 

The rest of the demo program is very simple: Errors are reported and 
then the found devices, if any, are displayed (serial numbers and device 
types). Since I didn't want to burden my main program with the device 
name strings, I used another module (DSNAMES.BSP - Listing 3) to hold 
them. When you look at this listing you'll see that it consists of one constant 
definition and a whole lot of EEPROM storage. The trick was to devise a way 
of finding the description string for a given device. 

There's probably a dozen good ways to do it and here's what I decided 
to do: The string descriptions are stored first, with each string being identi
fied with a useful label, in this case, the device part number. After the 
strings, pointers to their starting locations are stored. This is done mathe
matically - and automatically - thanks to the nature of the Stamp compil-
er. 

The Stamp compiler converts DATA labels into numbers that can be 
used in math expressions. So, the formula for the storage address of the 
string pointers is: 

(device id * 2) + base address 

You'll notice that I use the Word directive to cause the Stamp to store 
two bytes at the calculated pointer location. This is necessary since the 
string definitions require far more than 255 bytes of EEPROM, hence, will 
require two bytes for addressing. So the pointer location stores the EEPROM 
location of the first character in its respective string. Each string is terminat
ed with a zero so we can find its end. The base address was set to $600 as 
this is the highest starting location we can use with a possible device num
ber of $FF. This allows string storage all the way up to $599 (1,536 bytes). 

A description is displayed by sending the device number to the sub
routine called DisplayDeviceType. This code uses the math previously 
described to calculate the pointer to the device string. Two reads are 
required to get the starting 
address of the string. Once we 
have the starting address, we read 
a character, display it, and then 
increment the address until a zero 
is located. You'll probably recog
nize this technique as we've used 
it many times before. The differ
ence here is the ability to use dif
ferent program slots to store the 
strings. This is a great opportunity 
to create a multi-lingual applica
tion - with different languages 
being stored in different program 
slots. Change the slot number to 
read from and you can change the 
language of your displays. 

Okay, that's enough for this 
month. Seemingly simple code, 
but lots of good stuff going on 
with it and a pretty good demon
stration of the usefulness of the 
new STORE command. I suggest 
you spend some time studying 
what we've done here - there are 
a lot of good code bits. And you 
can see why I like the BS2p so 
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much. With the ability to handle 1-Wire and 12C devices easily combined 
with the reading and writing across EEPROM banks, it's a winner. 

Does This Make Any Sense? 

I was thinking the other day and it occurred to me that this column has 
been around for a few years now. First, there was Scott, then me, then Lon 
- now back to me. Between the three of us, we've shared a lot of good 
tricks. 

' Listing 1 
' Nuts & Volts - Stamp Applications, April 2001 

'($STAMP BS2p,OWSEARCH.BSP,DSNAMES.BSP} 

:-----[Title]-----------------------------------------------------------

' File ...... SRCHDEMO.BSP 
'Purpose ... Demonstrates Dallas 1-Wire Search Algorithm 
'Author. ... Jon Williams 
'E-mail. ... jonwms@aol.com 
' Started ... 27 FEB 2001 
' Updated ... 05 MAR 2001 

: -----[ Program Description ]--------------------------------------------

'The purpose of this program is to demonstrate the use of external 
' program slots to hold code code or subroutines. When first downloaded 
'to the BS2p, the number of Dallas 1-Wire devices is unknown (flag value 
' of $FF). This program reads that flag and if it is $FF, the search 
' program slot is called to conduct the search. Search results are 
' written directly to the this program's EE (thanks to the BS2p STORE 
: function). 

' When the search is complete, a list of all found devices is displayed 
' in a DEBUG window. 

: -----[ Revision History ]-----------------------------------------------

, 28 FEB 2001 - Version 1 complete and tested 

: -----[ 1/0 Definitions ]-------------------------------------------------

OW pin CON 15 ' 1-Wire bus 

: -----[. Con star.its ]---- -------- -- -------------------------- ---------------

SearchPgm CON 1 ' search program slot 
NamesPgm CON 2 ' DalSemi OW device names 

: 1-Wire Support 

OW_FERst CON %0001 ' Front-End Reset 
OW BERst CON %0010 ' Back-End Reset 
OW-BitMode CON %0100 
ow=HighSpd CON· %1000 

Read ROM CON $33 ' read ID, serial num, CRC 
MatchROM CON $55 ' look for specific device 
SkipROM CON $CC 'skip ROM (one device) 
Search ROM CON $FO 'search 

: -----[ Variables ]-------------------------------------------------------

thisSlot 
devices 
addr 
offset 
idx 
dByte 
devType 
devName 
strPtr 
char 
crcErrors 

tempROM 
crcVal 

VAR 
VAR 
VAR 
VAR 
VAR 
VAR 
VAR 
VAR 
VAR 
VAR 
VAR 

VAR 
VAR 

Nib 
Byte 
Word 
Nib 
Byte 
Byte 
Byte 
Byte 
Word 
Byte 
Byte 

Byte{8) 
Byte 

' this program's slot (0 - 7) 
' 1-Wire devices found 
' EE address of device SN 
' offset byte of device SN 
' loop counter 
'data byte 
' device type (first byte of SN) 
' device identifier 
' string pointer 
' string character to print 
' indicates problems with search 

' data from 1-Wire device 
' CRC of returned data 

' -----[ EEPROM Data ]-----------------------------------------------------, 
Num OW DATA $FF ' number of 1-Wire devices 
OW_DataDATA 0(80) 'space tor 10 1-Wire SN's 
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Don't worry, we're not going away, just considering what to do next to 
keep you interested and entertained. A friend recently suggested spending 
a bit of time on inexpensive sensors and how to integrate them into Stamp 
projects. So that's what we'll do - for a while, anyway. 

My buddies at the DPRG (Dallas Personal Robotics Group) gave me a 
nifty little light sensor (light to frequency) from TAOS: the TSL230. The great 
news is that it's easy to use and will work with any Stamp 2. But that's not 

• the only part we'll be working with next month, so come back and join me. 
As always, I wish you Happy Stamping. NV 

: -----[ Initialization ]-------------------------------------------------

Initialize: 
READ Num_OW,dByte 
IF (dByte <$FF) THEN Main 

DEBUG CLS 
PAUSE 5 

' ROM codes present? 
' yes, run this program 

DEBUG "Searching for 1-Wire devices .. . ' ,CR 

GET 127,thisSlot 
PUT 126,thisSlot 
PUT 125,0Wpin 
PUT 124,0W_Data 
PUT 123,0 

RUN SearchPgm 

' get this pgm slot # 
'save it 
'save OW 1/0 
' save data storage start 
' clear CRC errors 

' run the search program 

: -----[ Main Code ]-------------------------------------------------------

Main: 
GET 123;crcErrors 
IF (crcErrors = 0) THEN ShowDevices 
DEBUG "Warning: CRC errors during search.' ,CR 

ShowDevices: 
READ Num_OW,devices ' get number of devices 
DEBUG CR ,DEC devices," device" 
IF (devices= 1) THEN SkipEss 
DEBUG "s" 

SkipEss: 
DEBUG" present. ",CR 
IF devices = 0 THEN Done 

FOR idx = 1 TO devices 
DEBUG CR , DEC2 idx," : " 
addr = 8 * (idx - 1) + OW_Data 
STORE thisSlot 
FOR offset = 0 TO 7 

READ (addr + offset),dByte 
DEBUG HEX2 dByte 

NEXT 
READ addr,devType 
GOSUB DisplayDeviceType 

NEXT 

Done: 
DEBUG CR 
END 

' display each one 

' calculate device address 
' point to local EEPROM 
' eight bytes per device 
' read it from EEPROM 
'show it 

' get device type 
'display it 

: -----[ Subroutines]-----------------------------------------------------

'This subroutine is used to display the part number and description of 
' a connected device. The text data and pointers to it are stored in the 
' EE of a different program slot. 

DisplayDevice Type: 
DEBUG"->" 
addr = devType * 2 + $600 
STORE NamesPgm 
READ addr,strPtr.LowByte 
READ addr+ 1,strPtr.HighByte 

ReadAChar: 
READ strPtr,char 
IF (char= 0) THEN DevTypeDone 
DEBUG char 
strPtr = strPtr + 1 
GOTO ReadAChar 

DevTypeDone: 
RETURN 

' calulate string pointer addr 
' point to names EEPROM 
' get the string location 

' read character from string 
' at end? (0 = Yes) 
' no, print the char 
' point to next char 



'DWet sro-255-5545 

Qualify Inc. Fax: 520-344-8847 

DC Adj. Power Supplies 
........... ...... ... ... .... .. .............. ...... $50&up 

UPS, 250va to 3 kva, functional and 
nonfunctional ................... .email for list 

APC400 ······························-·········$50 
APC450 ·········· ····················-········.$65 
Power Conditioners, Oneac, TLC, 

Teal, Sola, various sizes ... email for list 

BMI, Dranetz, and RPM 
Power Quality Monitors ...... .$500 & up 

www.powerqualityinc.com 
Email: info@powerquality.org 

Continued from page 60 

BASIC STAMP 2 users:"lnside 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: 150+ 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 PROFIT$ - Rent antenna sites to 
paging, cellular, & PCS providers. Over I OOK 
sites needed. Book shows you how to 
build, market, & operate an antenna site. 
325 pages. $25pp. MCNisa. 
http://Antennasites@hypermart.net or 1-
877-877-0040. 

ROBOTICS 

ROBOT BOOKS.COM visit our web 
site for reviews of robotics books, plus robot 
kits, toys, movies, and magazines! 
www.robotbooks.com 

ARobot KIT from Arrick Robotics uses 
the BASIC Stamp II. Quality metal construc
tion. Easy to assemble and very expandable. 
$235. http://www.robotics.com/arobot 

MOTOR CONTROLLERS, PWM, I 2V, 
24V, 35A, many features from $40 
plus S&H. Info: 570-735-5053. Details: 
http://divelec.tripod.com Toll free orders 
(only) 1-888-314-6998. 

ROBOTS WANTED: Dead or alive, 
whole or parts. Marvin (Iowa Precision), 
Gemini, RoPet, Hubot, RB5X, Newton 
SynPet, ComroTot, ELAMI, ITSABOX, 
HeathKit (HERO JR, I, 2000, or Arm Trainer), 
Androbots (TOPO, BOB, Fred, and 
Androman), Rhino, Maxx Steele, Omnibots, 
etc. Also looking for robot prototypes, 
options, and literature, will pay cash. Please 
E-Mail rdoerr@bizserve.com Call 810-777-
13 13 or write to: Robert Doerr, 26308 
Cubberness, St. Clair Shores, Ml 48081 . 

BASIC Stamp'" Prototyping 
Made Easy ... 

ROBOT KITS: Over 30 complete robot 
kits from beginner to advanced at 
www.electronickits.com 

EASY RC. Preprogrammed PIC accepts 
standard RC pulses and sends control ·signals 
to motor controller for direction and pro
portional speed control. Single channel or 
dual channel with mixing available. Info: 570-
735-5053. http://divelec.tripod.com email: 
carlk3jml@bigfoot.com 

EVERYTHING ROBOTIC. We design 
and manufacture everything ROBOTIC. 
We specially engineer motor controllers, 
sensors, platforms and more. Voltage ranges 
from 3-60 VDC, 1-50 amps. Sensors include 
proximity, sonar and infrared distance rang
ing. Call us at 509-469-7459 or visit us on 
the web, http://robotics.sub-link.net 

PLANS - KITS -
SCHEMATICS 

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. 

ELECTRONIC KITS: Hundreds of elec
tronic kits and projects. Where else except 
www.electronickits.com 

EFUSE (ELECTRONIC Fuse) schemat
ics, BOM, and programmed chip for building 
precision c1.1rrent limiting tester. Can set cur
rent in tenths of an amp on LEDs to limit 
current draw on device under test, digital 
operation with I microsecond response. 
Comparable test equipment costs $900.Will 
protect repairs from damage and shorts and 
overcurrent problems. Send $39.95 plus 
$2.50 shipping & handling to Callsaver Corp., 
931 W Main St., Bridgeport, WV 26330. Email 
callsaver@iolinc.net 304-842-2472. 

POWER AMP SUPPLY SERVO CARD: 
OPA VERSACARD configures as you need. 
Supply up to ±I OA w/8-50V rail. Has 
adjustable current limit, single or dual supply. 
High quality audio amp, power supply or 
servo amp, optional off card control & 
adjustments too! Kit of 1206-sized SMT and 
through hole parts, 2.8" x 2.1" 2-side, I st 
class, FR4 card. $165. Pay = ship free. Add 
$25 asmbl'd. RMS, Inc., Box 214, Milan, Ml 
48160. rmsaudvid@aol.com, 877-271-6025. 

MANUALS
SCHEMATICS WANTED 

GIANT DIRECTORY ONLINE: Over 
525 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.blg-llst.com 

se habla Espanol 

BLOW-OUT SALE SPECIAL 
CBTV Remote: 1 O+ 
Weamyallmodels: S3.95 

100+ 1000+ 
3.75 3.50 

Parts & IC: 25+ 
PIC16C56A S l, 75 
PIC16C56RC/P 1.95 
PIC16C622 3.15 
40-pin MC68H705 4.95 
2764 E-PROM .85¢ 
4MHz Resonator 

(3-pin) .35 
Saw Filter Crystal 

100+ 
1.65 
1.85 
2.95 
4.75 
.75 

.29 

106, 108, 97 2.15 1.95 

Tel: 405-616-0100 
Fax:405-&16-0212 

1000+ 
1.45 
1.75 
2.65 
4.50 
.65 

.15 

1.75 

Lowest Cost & Fast Delivery 

MISCELLANEOUS 
I ELECTRONICS FOR 

SALE 

SOLAR-POWERED FAN HAT. 
Baseball type hat with solar powered fan. 
Great for sports fans, golfers, etc.Available in 
red or blue. $19 plus $2.00 shipping. CA res-
idents add 7.75% sales tax. 
Visa/MC/Disc/Amex OK. H.T. Orr 
Computer Supplies, 249 Juanita Way, 
Placentia, CA 92670. 714-528-9822, 1-800-
377-2023, FAX 714-993-6216. 

ANAHEIM WIRE PRODUCTS. DIS
TRIBUTOR OF ELECTRICAL WIRE 
AND CABLE since 1973. Items available 
from our stock: Hook up wire, Automotive 
primary wire, GXL, SXL, Plenum cable, Teflon 
wire, Multi-conductor cable, Irradiated PVC, 
SO-CORD, Mil-Spec wire, Building wire, 
Welding cable, Battery cable, Telephone wire, 
Shrink tubing, Cable ties, Connectors. Wire 
cut & strip to specs. If interested, please call 
1-800-626-7540, FAX: 714-563-8309. 
Visa/MC/Amex. SEE US ON THE INTER
NET: http://www.anaheimwire.com OR E
Mail: info@anaheimwire.com 

HIGH QUALITY TOOLS AND 
STAINLESS STEEL HARDWARE. 
European and American screw
drivers, nutdrlvers, pliers, hex
keys, balldrlvers, and morel 
Wlha, Bondhus, and Knlpex. 
Stainless cap screws, machine 
screws, nuts, washers, U-bolts, 
and eyes. Free catalog. Robert 
Mink Import-Export, Box 64l 7V, 
Fair Haven, NJ 07704. Telephone 
or fax 7l2-7S8-8l88. E-Mail: 
wltv@compuserve.com 

TRACE ENGINEERING DR3624 
inverter chargers. 24VDC in, clean AC 
I 20VAC out to 3.6KW; can be paired for 
240VAC or higher loads. Many options avail
able; selectable battery types, etc. Details at 
www.traceengineering.com. Guaranteed 
good, $800 plus shipping (new retail = 
$1.600). Inquiries to buchent@pacbell.net or 
call 510-569-3619 (San Leandro, CA). 

FOR SALE: RCA Electron Tube (6.09) 
NEC 2A 17 (78) Toshiba 6BM8 (78) 2 
Western Electric thermocouples 22AM. 949-
494-0072. 

SPECIAL PROJECTs HARDWARE 
Wiid • Weird • Wac~· Wonderful H1rdware 
Electronic· Computer.pone· Energy· Security· Dita 
Cars· RF· EM· Audio· R1dionics ·"Psychic"· Plans-mo' 

TECHNICAL "LIFE COACHING" 
Tbt Answtr T11m for Many Tech Problems 
Tech Decisions ·How to do Stuff· Hird-to-find Info/Stuff 

CodeDesigner™ 
Atha need PIC M 1cro I DI for \\'indo\\ s 
Now it's never been easier to write BASIC programs 
for Microchip's PICmicros . CodeDesigner's advanced 
IDE leis you compile your BASIC source code and 
program your PICmicro in one easy step! 
111e:m=w••r ·#"Hi 
;Jf .. t•~e-.-"'*"~~a. 
1ora gs '#' All-"' •0,...••-....1•••'• 

~ ~'1o..l ..... 
LCDO .. , 

j[C'OOV11M::.i~d l •.· · 
I - -rd1SP l •v 

LCOO..t I T[ 2 - Roo t "'" b.;-

~~t :~~ :~ - f~=~ ~l 
l'lt•OF -Bllnl<U>!IC\1%_. J:J 

W..Tu loop ' · ···• 

t: ........ \e!Jllt" ... ~!lt...._\li:lbtl 
lu.o.. l'OC«. !t °""' .............. La> 

CodeDes1gner wl P1cBas1c Pro Compiler $289.95 ' 
CodeDes19ner wl Basic Micro Pro Compiler $199.95 
CodeDesigner Basic Stamp Ed11ion $59.95 
VISA· Master Card ·American Express • Discover 
1·888-820-9570 or 775-887-1538 CSMicro Systems 

http:l/www.codedesigner.com 

NUCLEAR ELECTRONICS (NIM, 
CAMAC), PMTs, optics, high vacuum, and 
high voltage components and equipment. 
Guaranteed quality at reasonable cost. OE 
Technologies, Box 703, La Madera, NM 
87539. Ph: 505-583-2482, Fax: 505-583-9190, 
E-Mail: oetech@newmexico.com http:// 
www.oetech.com 

HARD-TO-find parts: big screen screens, 
keypads, picture tubes, flybacks, tuners, CRT 
sockets, & modules for all TVs. Service man
uals. 478-272-6561. Scarborough TV, 1422 
Old River Road, East Dublin, GA 31027. 
scarboroughstv@pcnow.net 

MOBILE MAGNETIC STRIPE 
CARD READER. IMPOSSIBLE TO 
FIND DEVICE! Palm size, battery pow
ered, fully self-contained. Computer is not 
needed to swipe cards. All magnetic stripe 
data is stored in its memory chip. Device will 
store over 5,000 cards swipes at a time! 
Data can be downloaded to any computer. 
Complete ready to use! Also MAGNETIC 
STRIPE/READER/WRITERS. Device 
used to change or delete the data on any 
magnetic stripe, simply by typing it in! Free 
catalog. Information Center, PO Box 876-
NV, Hurst, TX 76053. See our website for 
info & 200 other stunning items! 
www.theinformationcenter.com 

MISCELLANEOUS 
ELECTRONICS 

WANTED 
WANTED: TUBES, radios, transmitters, 
receivers, gyros, bearings, connectors, relays. 
lamps, synchros. Hyness Company, 709B 
Delair Road, Monroe Twp .• NJ 08831. Phone: 
609-395-1116, FAX 609-395-1117. 

WESTERN ELECTRIC wanted: I 920s
l 960s. Amplifiers, mixers, pre-amps, speak
ers, tubes, etc. FREE OFFER 1-800-251-5454. 

Continued on page 85 
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•Caller-ID 

•LED display 

• Audio Ou~t Jack 

• AeaJ 20Hz Ring 

• $325 ($169.95 kit avail) 
PARTY-LINE TELCO StllULATOR 

Elect:ronics 
Library 

At A Price You 
Can Afford! 

Check out the 
Great Deals at the 

Nuts & Volts Bookstore!! 
(See ad page 47.) 

NOW WE'RE ONLINE!! 

As a paid subscriber, you'll get 
10% off the listed price!! 

LCD displays recording time made, 
remaining time left, otfler operating 
functions • Battery capacity left • 
Voice operating Record ON/OFF • 
Built-in Microphone and Speaker • 
External Microphone and Earphone 
Jack • Recording monitored with 
earphone • Select four files for 
Recorded Messages • Digital files 
can be stored in computer • 
Telephone Recording • Accessories 

included: Telephone Adapter, Earphone, 
External Microphone, Line-out Cable, 
Batteries, Voice Manager CD 
SIZE: .c 111-7/16 11 9/16 In. (10.2 11 3.6 11 U cm) 

PRICE: $225.00 + $6.00 S&H 

SHEFFIELD ELECTRONICS 
P.O. Box 377940 •Chicago, IL 60637 

www.covertbug.com •Tel.: 773-324-2196 
E-Mail: Sheffield@covertbug.com 

• Internet Browser Sc.ipt-able 
• 24 MHz CPU core with USB 
• Firmware downloadable via USB 
• 16 bit parallel 1/0 
• Expandable add-on boards 
• New firmware and scripts 

available from website 

$59 plus shipping 

ActiveWire, Inc. 
www.activewireinc.com 

ph(650) 493-8700 fx(650) 493-2200 

_...,.,,.., 
.. . fi.f.f» 

From $29 each, all come with keypad port, LCD 
port, serial port, interrupts, real-time clock, sleep 

mode, and digital UO. From 8bit, 5MHz to 32bit 
25MHz, from 4k to 32k EEPROM, up to 1M RAM, 
1M EPROM, 1M Flash, B analog inputs. Some 

models Include watchdog timer, more 
low power modes, 2nd serial port, and VAST 

network for easy peripheral expansion. 
Powerful!, full-featured Vesta Basic & IDE make 
our SBCs easy to program. Animated remote 

debug allows you to write perfect code faster. 
Some also programmable In C and Assembly. 
Dev kits starting at $144 Include software, dev 
cable, power pack, LCD & cable, an.d manual. 

Volume discounts at 10 and 100 units, 
configuration options and prototyping services 

avallable. Perfect for OEM applications. 

PH:(303) 422-8088 - FX:(303) 422-9800 
www.vestatech.com 

AFFORDABlE 
CNC MACHINES 

Simple to 
Use 

Automated Machine Tools to Produce 
• Panels • Chassis/Housings 
• PCB Prototypes • Any 30 Part 

FLASHCUT CNC 
TM 

1263 El Camino Real, Menlo Park, CA 94025 
4949 St. Elmo Avenue, Bethesda, MD 20814 
Tel 888-883,5274 Fax 650-853-1405 

www.flashcutcnc.com 

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 1 M8, CANADA 

~Cable TV Remotes 
J0.J1) Blow-Out Sale 
~ 

We carry all models 
10pc. 50pc. 100pc. 
$3.75 $3.50 $3.25 

300pc. 
$3.00 

500pc. 
$2.75 

1koc. 
$2.50 

Rebelion-3 125ch. Converter 
12pc. 50pc. 100pc. 
$50.00 $48.00 $46.00 

Globaltech 1-(800)-582-5116 
ViBW Our On-Line Display Catalog at: 
www.globaltecbdistributors.com 

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 

PC Boards in Minutes 

8.5" x 11" Shts . 
' Or Photocopy 
"Use standard 
huusehold iron 

1. LaserPrint* 
2. Press On** 
3. Peel Off 
4. Etch 

Use Standard Copper Clad Board 
20 Shts $30/ 40 Shts $50/ 100 Shts $100 

Visa/MC/PO/Ck/MO $4 S&H/Foreign Add $7 

Techniks Inc. 
P.O. Box 463, Ringoes NJ 08551 

ph. 908.788.8249 fax 908.788 .8837 
www.techniks .com 

Vis! Our E-Store On-Line! 

Converters 
Repeaters 
Fiber Optics 
Digital UO 
Multidrop RS232 
Custom Units 
Auto TX Enable 

Extensive Interface Product Line 
RS232 "Extension Cords" 

Up to 115.2 Kbps, 4000 ft.++ 
Large Multidrop Networks. 
Isolated Units. Smart Units. 

Remote Relay "Extension Cords" 
Call the RS485 Wizards at: 

(5 1 3) 8 7 4 - 4 7 9 6 

True Windows 32 bit application 
Schematic and PCB Design as standard 

.. 

• Intelligent Cut, Copy and Paste - internal & external 
• Forward design changes - Schematic lo PCB 
• Integrated Shape based AutoRouter (OpUonal Extra) 

• Shape based copper pour and split power planes 

• And now version 4.0 with many new features II 

Call Ohio Automation (740) 596 1023 
www.numberone.com 



*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 
4-lAYERS: 5-days, 5 Pcs. $750.00 
4-lAYERS: 7-days, 10 Pcs. $850.00 
6-LAYERS: 5-days, 5 Pcs. $950.00 
6-LAYERS: 7-days, 10 Pcs. $1, 175.00 
(Up to 30 sq. inch each, includes Tooling) 

*SERVICES* - UL Approved 
SMOBC, LP1 mask & Legend 

Photoplotting, Electrical Testing 
Thru hole/SMT, Gold/Nickel Plating 

Routing and Scored Panel, Instant Quotes 

PH: (888) 427-2920, Fax (847) 427-1949 
E-Mail: cir1920@aol.com 

LOWEST COST & FAST DELIVERY 

FREE 
SAMPLE COPY! 

TIQUE RADIO CLASSIFIED 
Antique Radio's Leading 

Monthly Magazine 
Articles - Classifieds - Ads for Parts & 
Services. Also: Ham Equip. - Books -
Telegraph - 40's, 50's & 60's Radios -
Early TV - Auction Reports & more ... 

1-Year: $39.49 ($57.95by1st Class) 
6-Month Trial - $19.95. Foreign - Write. 

~ A.R.C., P.O. Box 802-G23 ~ 
~ Carllsle,MA01741 ~ 
Call: 978-371-0512-Fa~: 978-371-7129 

Web: www.antiqueradio.com 

Producible designs since 1970 
Contract Engineering 

Embedded Microprocessors 
PCB Layout and Packaging Design 
Analog Including RF to 1 GHz 
Instrumentation 
AID.and DIA 

Contract Assembly 
High-Speed Fuji Surface Mount 
Through hole 
Tum-key or Kit 
Run sizes one through thousands 
Test and bum-in available 

Bliocon Corp. 
800-736-5927 
425-353-2276 

www.bilocon.com 

CABLE CONVERTS 
TV86/3 86/CH TV86/3V/A 

$37.95 TR1VISON 550/3 
VIEW MASTER 2600 

125 CHANNEL UNITS 
. TRI 860/3 I 0 LOT 
TRI 860/3V/ A 10 LOT 
V/MASTER 3800/3V/A 

FOSS WAREHOUSE DIS 
289 SCHENCK ST 

N TONAWANDA NY 14120 

800-4 73-0506 
800-488-0525 FAX 

716-694-6400 716-693-4322 FA.X 

$49.95 
$59.95 

E/M FOSS@BUFFNET.NET 
WEB PAGE: WWW.FOSSW.COM 
NO DISCRAMBERS ONLY CABLE CONVERTS 

$49 
• 430 TV Lines Resolution 
• 9-14 VDC Operation 
• Infrared Sensitive 
• SX-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 

ADVANTKH l!l!TOOU Nl!l!DHAMS DATA IO BP MICRO 
XB.TEK SYSTEM GBIEllAL ICE Tl!CHNOLOGY CHllOMA 

1295 Adva-h labtool-48 
895 Needham EMP-30 
869 EETool Topmax 
650 Xelt.k Super¥ro Ill 
629 ICE Tech Micro,,_.r LV 
469 Xelt.k Super¥ro F 
419 Needham EMP-20 
419 EETool Megamax 
379 X.lt.k Super¥ro LX 
299 EETool ChipMax 
279 Xeltek Rommaster 11 
209 Needham EMP-10 

Gang Proarammen 4 10 II Sockets MIA; 
CALL Advantech labtool-1148 8XGang r::llRY 
1085 EETool TopMax W/8XGang SEi.&~EST 

689 Needham SA-20 8X Gang Ill/ Tff~ON 
529 EETool MegaMax4G 4XGang 1410111.D• 

General Device Instruments 
Sales 916-393-1655 Fax 916-392-4949 

Order Only Toll Free 800-760-3820 

O!JJ DOD 1111 i Ith Nuts & Volts 

JOHN FIELDS of Plano, 1X 
OCKERT VOSLOO of W'llldsor, CA 

PATRICK MOREY of Dearborn Heigllts, Ml 
JACK TOMLIANOVICH of Canton, IL 

MARY ALICE PRESTON of P}loenix, Al 
DALE ROZON of Lee, MA 

PAID SUBSCRIBERS ARE 
AUTOMATICALLY ENTERED 

EACH MONTH! 

Find out what this 
month's prize 

will be!! 
LUCIAN URBANSKI of Savage, MD 
SAM AZZARELLI of Oly,Unt, PA 
JOE DUNNm of Ft. Myen, n 

JAMES GREEN of Sacramento, CA 
RAMIRO FERNANDEZ of Los Angeles, CA 

Check out the 
details on Page 52 ! ! 

Stereo Microscopes 
Surface mount Assy. & inspection. 

All sizes of PC boards & instruments 
Photo & Video adapters for many. 

New with 5 year warranty. 
Catalog available. 

SeJwt Technical Ph 6501367-8320 
3580 Haven Avenue 

Redwood City, CA 94063 
Jlittle@netwizards.net 

DEGREE ON 
A DISK! 

EM FORMULARV 

500+ formulas, conversions, 
and tables. Electronics, 
science, math. Practical, 
educational, and easy to use. 
Internet Special $19.95 + 
tax/ship. Order online, more 
info and sample screen at 
our web site. 

ELECTRO SCIENCE APPLICATIONS 
(562) 989-1190 
www.esap.com 

MODEL 4o-$109 
• RS-232 interface 
• 28 lines digital 1/0 
• Eight analog Inputs 
• PWM output 
• Three stepper ports 

MODEL 100-$279 
• 12-bit 100KHz ND • Four analog outputs 
• Three timer counters • 24 digital 1/0 

PRAIRIE DIGITAL, INC. 
920 SEVENTEENTH ST., INDUSTRIAL PARK 
PRAIRIE DU SAC, WI 53578 
TEL: (608) 643-a599 · FAX: (608) 643-6754 

A complete elecbical system that makes It easier to build 
your own electric bike, scooter. etc. Wiring, connectors 
and harnesses provided pre-wired. Includes everything you 
need to get your EV up and rUMlng except the batteries 
and motor{s). Can also be used to upgrade an existing 
elecbic vehicle from a 12 to 24 volt system. 

The system Includes a 24V motor controller rated at ZOA 
continuous & 80 amps peak, thumb control throttle. 
wiring harnesses, front circuit boards with LED bar graph 
readout of voltage levels and current usage. horn, 24 to 12 
volt power converter for accessories and radio-controlled 
serurtty system. 

The complete system, with all parts connected together 
and documentation detailing the connections Is $100. 

For more Information, contact: Diverse Electronic Services 
1202 Gemini St. Nanticoke, PA 18634 570-735-5053 
Orders only 1-888-314-6998. E-MAIL 
carlk3jml@bigfoot.com. WEB: http:/ / divelec.tripod.com. 

What is a magnetic 
ampli,.er? 
Electronics engineers of the l 950's 
believed the rugged, little magnetic 
amplifier would replace the vacuum tube 
in all its functions up to a mhz: regulate, 
magnify, pulse-generate, modulate, even 
compute! Simple, maintenance-free, and 
neari y indestructible, the mag amp can 
take thousands of amps. Read all about it 
in Magnetic Amplifiers, another lost 
technology. From High Voltage Press, 
publishers of compact booklets in clear 
English with lots of illustrations. Also 
new: Son of Tesla Coil, Tesla's The 
True Wireless (1919), and Magnetic 
Amplifiers Bibliography. Any title: $7 
Free catalog. High Voltage Press, P.O. 
Box 1525, Portland, OR 97207. 877-263-
1215. http://hometown.aol.com/teslapress 

' VISA • Mastar Card• American Elcpress · 
To Order Call 1-248-426-8144 Basic Micro 

33523 Eight Mile Rd #A3-261, Livonia, Ml. 4815-2 
Visit us onllne http://www.baalcmlcro.com 

Smart 
Battery 
Charger 
~ .. ,,,_ ... ..... -~-... 

FOR GEL-CELL or LEAD ACID BAmRIES 
Features: Precision temperature tracking voltage ref
erence & three mode charging sequence. Standard 
kit is for 12V @ 1 /2 or 1 Amp, user selectable. Can 
be connected to the battery indefinitely, will not 
overcharge. Weighs 2 pounds and measures 4 "Wx5-
1 /2"Dx2-1 /2 'H. Finished enclosure included in kit. 
Complete Kit Only ... . . . . .. . . .. . .. . . . $59.95 
Assembled & Tested .... ...... .... ... $79.95 

CA Residents add 7.50% sales tax. S&H: $6.50 (insured). 
Foreign orders add 20%. 

'-=---=--- A&A Engineering! visA I 
2521 W. La Palma #K •Anaheim, CA 92801 

(714) 952-2114 •FAX: (714) 952-3280 
e-mail: aaengrstas@aol.com 
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MINI MIDI MONITOR Part 2 
by Robert Lang 

INTRODUCTION 

Part 1 of this article covered the 
building of the hardware for the MINI 
MIDI MONITOR (MMM). In this article, 
I will cover the programming of the 
brain of the system - the 16F873 
Programmable Interface Controller (PIC). 

PROGRAMMING HARDWARE 

In order to program the 16F873 chip, you 
must have some programming hardware. This 
hardware usually connects to the parallel port on a 
Windows-based personal computer. The hardware 
is available from a number of sources. One pro
grammer that consists of a minimum of hardware 
is available from Source 1. There is freeware soft
ware that runs under DOS or WIN95/98 that 
comes with the hardware that can be used to pro
gram the first 1,024 bytes of 16F873 memory. It 
takes about 13 seconds to program and verify the 
16F873 chip. 

IN-CIRCUIT PROGRAMMING 

The software went through a lot of revisions 
during the testing. For this reason, the in-circuit 
programmability of the Microchip PIC was very 
useful. I did not have to remove the chip from the 
circuit each time I needed to re-program it, which 
saved a lot of wear and tear on the chip's pins. 

There are some things to consider for success
ful in-circuit programming. First, I found it very use
ful to disable the clock when attempting in-circuit 
programming. If this is not done, it is possible for 
the chip to actually start running its old program 
before you get a chance to start the new pro
gramming. It was also necessary to disconnect the 
+5V power supply on pin 20 from the rest of the 
hardware circuit, otherwise I got programming 
errors. The +5V connection on pin 1 had to be 
replaced with the + 12 programming voltage from 
the programming hardware. The ground connec
tion on pin 19 was connected to the ground from 
the programming hardware. Finally, the data clock 
and data signals from the programming hardware 
had to be connected to pins 27 and 28. These pins 
could be isolated from the LCD load by unplugging 
the LCD cable . In total, there are five wires from 
the programming hardware to the PIC as shown in 
Figure 1. Yes, there are a few wires to change for 
in-circuit programming, but it certainly beat dig
ging a 28-pin chip out of the circuit. 

THE PROGRAM 

The program is written in Microchip assembly 
language. This language is available at no cost 
from Mi.crochip and has only 35 commands. After 
the program is assembled and linked, it is down
loaded to a PIC programmer through the PC paral
lel port. The PIC programmer programs the 
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16F873 chip. 
Before I get into the details of the program

ming, let me briefly · review what the software 
should do. The software will receive serial data on 
pin 18 (RC7). The baud rate will be selected by 
Switch 2: 31,250 baud for MIDI; 19,200 baud for 
RS-232 data. The switch settings are read on 
power-up or whenever the RESET switch is pressed. 
You cannot change a switch setting without press
ing the RESET switch. An interrupt will cause the 
program to stop whatever it is doing and read the 
byte of data on the serial port. A framing or over
flow error will cause D2 to light. The data will be 
put into a buffer and the program will return to 
what it was doing before the interrupt. · 

The basic background task of the system is to 
look in the buffer and display the data, depending 
on the setting of switches 2, 4, and 5. As men
tioned before, Switch 2 controls the baud rate and 
data mode - MIDI or RS-232. Switch 4 selects 
hexadecimal or interpreted formatting . RS-232 
interpreted is also referred to as ASCII mode. 
Switch 5 is only operational in MIDI mode and is 
used to control the filtering out of MIDI active sens
ing status bytes (FE). The MIDI active sensing sta
tus byte is used by some systems just to let the 

Figure 1. PIC Programming Set-up 

MIDI devices know that the cable is connected . 
Every 300 milliseconds a byte of data (FE) is sent if 
no other MIDI data is being sent. This lets the 
device at the other end know that there is an 
active MIDI device connected to the cable. 
Sometimes you may want to filter this information 
out or the display will be constantly filled with FEs. 

MANAGING THE DATA BUFFER WITH 
FSR_PUT AND FSR_GET 

There are two routines - FSR_PUT and 
FSR_GET - that handle putting data into and get
ting data out of the data buffer. The data buffer is 
simply a 170-byte area of memory from 34-7E and 
AO-FE where data is temporarily stored. The buffer 
is needed to hold data because the rate that data 
comes into the serial line is much faster than the 
data is displayed on the LCD. Fortunately, the MIDI 
data usually occurs in short bursts which will give 
the LCD time to catch up before the buffer over
flows. 

The interrupt routine uses FSR_PUT and the 



IN_PTR pointer to load data into the buffer. The 
FSR_PUT flowchart is shown in Figure 2. The main 
program uses FSR_GET and the OUT_pTR to get a 
byte out of the buffer and transmit the byte out 
the serial port. The buffer is filled and emptied 
independently. With the IN_PTR and OUT_PTR 
changing independently, there are several possible 
conditions which can arise: Normally the input 
pointer, IN_PTR, will be larger than the output 
pointer, OUT _PTR, if input and output are being 
processed from the same pass through the buffer. 
If this is not true then the IN_PTR has started to 
write over the buffer. This is okay until it catches up 
to the OUT _PTR . If the IN_PTR passes the 
OUT_PTR, then a buffer overflow has occurred and 
the BUFFER OVERFLOW LED will be lit. The logic is 
explained in Table 1. 

A warning is perhaps necessary here. There 
are other portions of memory where data can be 
stored. You may be tempted to use part of the 
large flash program memory as the buffer. There 
are (4,096 - your program size) bytes of flash pro
gram memory where data can be stored. There are 
also 128 bytes of EEPROM memory where data 
can be stored. I thought I could use the flash mem
ory for a really big input buffer. I tried it and this is 
what I found . The flash program memory and the 
EEPROM data memory are too slow to be useful as 
a high speed buffer. This memory is perhaps a 
thousand times slower than the 192 bytes of RAM 
register memory. In addition, the flash program 
memory is only specified for 1,000 erase/write 
cycles. The EEPROM is specified for 100,000 
erase/write cycles. The fastest memory on the chip 
is RAM data memory and I used 170 bytes of it for 
my buffer. 

SETTING THE BAUD RATE 

For MICROPIC peripheral interface controllers 
that contain a USART, the baud rate must be set 
properly by setting SPBRG register and the BRGH 
bit in software. I wanted to use two baud rates: 
31,250 for MIDI data and 19,200 for non-MIDI 
data. The equation is: 

SPBRG = (FREQ/BAUD_RATE/(64-(48*BRGH))-1 

I set BRGH=1 and SPBRG=7 for a 31,250 baud 
rate using a 4,000,000 Hz crystal. For 19,200 
baud, I set BRGH=1 and SPBRG=12 which gave a 
baud rate of 19,230.8. 

THE INSIDEOUS INTERRUPT 

Once the program was written, it was time to 
test. Debugging an interrupt service routine (ISR) is 
an art, but there is a simple rule you can use. The 
rule on ISRs is keep them short and simple. Don't 
try to do too much in the interrupt routine. The 
MMM interrupt routine will just save the processor 
status, get a byte from the serial port, save the 
byte in a buffer, and restore the processor status. 
The flowchart for the MMM interrupt service rou
tine is shown in Figure 4. 

After all the debugging, the program would 
not work outputting data in hexadecimal format. 
ASCII format worked fine. This problem required 

BUFFERFLAG MEANING 

Calculate 
W=OUT PTR 

IN_PTR 

No 

No 

Set 
BUFFER_FLAG=1 

Ye 

Tum on 
BUFFER ERROR 

LED 

Yes 

Figure 2. FSR_PUT Subroutine 
Flowchart 

several days of cogitation. Reading the interrupt 
section of the Microchip specification for the 
16F873 for the 10th time, I came across the sen
tence, "There are no status bits to indicate a stack 
overflow or underflow condition." The 16F873 has 
an eight-level stack where return addresses are 
pushed whenever a subroutine CALL or INTERRUPT 
occurs. Was it possible that I was exceeding this 
stack limit and the program was merrily returning 
to the wrong calling address? This would certainly 
explain the apparent unpredictability of the pro
gram. 

I decided to map out what happened when I 
was seeing the error. Table 2 shows the point at 
which I was having the problem was right after an 
LCD erase when outputting data in hexadecimal 
format. If an interrupt occurred at that point, the 
stack limit of eight would be exceeded. I combined 
the multiple layers of delay subroutines and the 
problem went away. 

THE SOFTWARE IN DETAIL 

The complete commented program source for 
the MMM is available at no cost from Source 2. 
Most of the important subroutines are now dis
cussed in detail: 

MAIN ROUTINE 
The main program reads the data switches, 

sets up all registers and baud rates, tests the 
FRAMING ERROR and BUFFER OVERFLOW LEDs, 

CONDITION 
IN_PTR >OUT_PTR O This is the normal condition. Data is coming in faster than it 

is l::>eing displayed 
IN_PTR=OUT_PTR 

IN_PTR=OUT _PTR 

IN_PTR < OUT _PTR 

O Display has caught up with incoming data. Stop displaying 
data until more comes in. 
Incoming data is starting to write over data that has not 
been displayed yet. Set BUFFER OVERFLOW LED. 
New data is starting to write over the data that has been 
displayed in the buffer. OK until IN_PTR=OUT _PTR. 

Table 1. Conditions for Buffer Pointers 

BUF _ST ARTO is the start of the 
buffer in BankO =34. 
BUF ENDO is the end of the buffer 
in BankO = 7F. 
BUF _START1 is the start of the 
buffer in Bank1 =AO. 
BUF _END1 is the end of the buffer 
in Bank1 =FF. 

Store received byte 
al address pointed to 

by ~SR 

Increment FSR 

Yes 

l 
Switch to Bank1 buffer 

and set 
IN_PTR=BUF _START1 

No 

Set 
BUFFER_FLAG=1 

Switch to BankO buffer 
and set 

IN_PTR=BUF _STARlD 

Yes 

No . 
IN_PTR = FSR 

" 

initializes the LCD, displays the messages describ
ing the switch settings, and initializes the MIDI 
mode to NOTEON. The main routine also sets the 
buffer pointers to the start of the buffer, enables 
the interrupts, and goes into an endless loop of 
getting data out of the buffer, transmitting it, and 
displaying it. 

INTERRUPT ROUTINE 
The interrupt routine saves the PC, W, and 

STATUS registers, reads data from the serial port, 
and stores the byte in the data buffer by calling 
FSR_PUT. Error conditions are checked and FRAM
ING ERROR or BUFFER OVERFLOW LEDs are set, if 
necessary. 

LCD_WRITE MACRO 
The MMM uses a macro called LCD_WRITE. A 

macro is a way of reproducing specific coding at 
several locations in the program. The macro is 
inserted by name when preparing the assembly 
language source. The assembler then expands the 
coding when it is compiled. The nice thing is that I 
can pass an address by name to the macro. Using 
the LCD_WRITE macro shown in Figure 3, one can 
display the "MIDI" message on the LCD with one 
simple statement: LCD_WRITE MIDI. 

LCD_ERASE 
This subroutine waits until the LCD is not busy, 

then sends the LCD erase command B'OOOOOOO 1' 

STACK LEVEL 
1 
2 
3 
4 
s . 
6 
7 
8 
9 

SUBROUTINE CALL 
RS232_DISPLAY 
OUTPUT _AS_HEX 
SENDLCDDATA 
LCD_ERASE 
DELAY_1SEC 
DODELAY200MS 
DELAY 
INTERRUPT 
FSR_PUT 

Table 2. Worst Case Stack Condition 
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PIC® Development Tools 

al-time Debugger + Programmer + Demo Board 

• For PIC16F87X and emulates most PIC16C6X/7X 
• 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, etc. 
• 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 trace 
• 3-5 volt emulation 
• 12-clip external 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, stopwatch and data bus capture 
• Source level and symbolic debugging 
• Unlimited breakpoints and trigger points 
• Supports PIC12/16/17/18 
• Self-diagnostic test board 

<Yes 

•J 

Save W, STATUS and 
FSR registers 

Set RCIF=O 

Get Receiver status 
word 

No 

Call FSR PUT to store 
input byte in BUFFER 

Figure 4. 
Interrupt 

Service Routine 
{ISR) Flowchart 

> 

• Optional PIC Time Stamp for $59 Turn on 
SERIAL ERROR 

LED 

Also Available ... 
v > Restore W, STATUS 

and FSR registers " 

• PGM2000 Gang Programmer for all Pl Cs in all package types - from $950 
• PGM16N, PGM17 Single socket programmer 
• Program adapters for all types of surface mount PICs - work with all PIC 

programmers including PICStart Plus, ProMate and others 

SENDLCDDATA 
If the LCD display 

is full of characters, 
then this subroutine 
will call LCD_ERASE to A1li·11nc·NfTransdAtA 

14330 Midway Road, Suite 128, Dallas, Texas 75244 erase the LCD. It will 
set the LCD_RS_BIT =1 
and will then send the 
byte stored in ARG 1 by 
pulsing the LCD enable 

Tel 972.980.2667 Fax 972.980.2937 Email : info@adv-transdata.com 

www.adv-transdata.com 
Circle 1125 on the Reader Service Card. 

to the LCD, then waits until the LCD is not busy 
before returning . 

LCD_BUSY 
Because the LCD is a slow output device com

pared to the PIC, it was necessary to insert delays 
after each write to the LCD. This resulted in wast
ed time in the program. In order to push the LCD 
to its limit, this subroutine was written to check the 
BUSY bit and loop until it was cleared . This com
plicated the program somewhat because now it 
was necessary not only to write to the LCD, but to 
read from the LCD. Reading and writing to the LCD 
involved changing the LCD_RW_BIT and changing 
PORTB from input to output. The program was 
noticeably speeded up by this change. 

SOURCES 
Source I Peter Anderson at 
http://www.phanderson.com 

bit, LCD_E_BIT. The 
remaining LCD charac

ter count will be reduced by one. 

SENDLCDCOMMAND 
This will send a byte to the LCD as a command. 

It will set the LCD_RS_BIT =O and will send the byte 
stored in ARG3 by pulsing the LCD_E_BIT. 

DELAY, DODELAY200MS, DELAY_1SEC 
These routines implement 50 millisecond, 200 

millisecond, and 1,000 millisecond delays. 
Eventually due to stack overflow problems, all of 
these routines were eliminated except DELAY, 
which became a one-second delay. 

OUTPUT_AS_HEX 
This routine will check and see if there are two 

spaces left in the LCD display. If there are 
not, it will call LCD_ERASE to erase the 
LCD. It then displays the byte in ARG1 as 
two characters by calling 
NO_SPACE_HEX. 

Source 2 MIDIMON homepage at 
http://www2.netdoor.com/-rlang/mmm/mmm.htm 

NO_SPACE_HEX 
Sends the byte stored in ARG 1 to the 

LCD display as two hex digits. So if 

78 APRIL 2001/Nuts & Volts Magazine 

ARG1=1F, then the characters "1" and "F" will be 
displayed on the LCD. 

HEX_TO_ASCll, NOTES, SHARPS 
These routines are all very similar look-up table 

routines. A table index is passed to the subroutine 
in the W register. The argument is used to look up 
a value in a table. The table value is returned to the 
calling program in the W register. For example, if 
the HEX_TO_ASCll routine is called with W=8, 
then it returns with W="8". 

MODESTORE 
This routine is called whenever a MIDI byte has 

the high order bit set indicating a status byte to 
determine the type of status byte. The 
MODE_FLAG bits are set based on the high nibble 
of 8=NOTEOFF, 9=NOTEON, 
B=CONTROLLER_CHANGE, C=PATCH_CHANGE, 
E=PITCH_BEND, F=SYSTEM_MESSAGE. The low 
nibble is stored as the channel number. 

WRITE_ CHANNEL 
lhis routine calls PRINT_SPACE to output a 

space to the LCD. Next, the LCD_WRITE macro is 
called with CH# argument to output "CH#" to the 
LCD. HEX_TO_ASCll is called to convert CHAN
NEL_NO to an ASCII character. SENDLCDDATA is 
then called to output the ASCII character to the 
LCD. 

WR/TE_NOTE 
This routine calls PRINT_SPACE to output a 

space to the LCD. Next, the octave is calculated by 
repeatedly subtracting 12 until the result is negative 
or zero. The octave is output by calling 
HEX_TO_ASCll and SENDLCDDATA. The note offset 



(the remainder after all the octaves are subtracted) 
is passed to the NOTES subroutine which returns 
with the ASCII equivalent of the note. For example, 
if NOTES is called with 3, then "D" is returned . 
SENDLCDDATA outputs the note. Next SHARPS is 
called. If SHARPS is called with 3, then "#" is 
returned and SENDLCDDATA outputs the sha rp. If 
zero is passed to the routines, a "C" is returned. The 
sca le is (C ,C#,D ,D#,E ,F ,F#,G ,G#,A ,A#,B). 

WR/TE_ VELOCITY 
This routine calls PRINT_SPACE to output a 

space to the LCD. Next, a "V" is output to the LCD 
by calling SENDLCDDATA. Finally, the velocity is 
output as two hexadecimal digits by calling 
NO_SPACE_HEX. 

LCD_JNIT 
The specification for the LCD indicates that a 

hexadecimal 30 be sent to the LCD as a command 
to initialize the LCD. 

ENABLE_JNTERRUPTS 
This routine simply enables the global inter

rupt, the peripheral interrupt, and the USART 
receive interrupt. 

MID/_DJSPLAY 
This routine checks to see if the MIDI running 

status filter switch is set. If it is, then hexadecimal 
FEs that are received are ignored. If the display 
mode switch is set for INTERPRETED, then the sub
routine MIDl_INTERPRETED is called. Otherwise, 
OUTPUT_AS_HEX and PRINT_SPACE are called to 
output two hexadecimal digits and a space. 

MID/_JNTERPRETED 
This is probably the most complicated subrou

tine. It first checks to see if the byte being 
processed is a MIDI status byte (high order bit =1 ). 
If it is, then MODESTORE is called to set the 
MODE_FLAGS. If it is a MIDI data byte, then the 
mode has already been set. 

The program then branches based on which 
bit is set in the MODE_FLAGS register. For exam
ple, if bit NOTEON_FLAG is set, the subroutine 
branches to MSG_NOTEON. First, the LCD is 
erased by calling LCD_ERASE . Next, "NOTE ON" is 
output to the LCD by calling the LCD_WRITE 
macro with the NOTE_ON argument. Next, 
the channel number is output by calling 

WRITE_CHANNEL. FSR_GET is ca lled to get the 
data byte containing the note. WRITE_NOTE is 
called to output the note to the LCD . FSR_GET is 
called again to get the data byte containing the 
note velocity. Finally, WRITE_ VELOCITY is called to 
output the velocity to the LCD. At this point, the 
20-character LCD should contain something like 
"NOTE ON CH#4 SA# V64." 

RS232_DJSPLA Y 
Depending on the setting of DISPLAY _MODE, 

this routine will either output a byte as a single 
ASCII character by calling SENDLCDDATA, or as two 
hex digits and a space by calling OUTPUT_AS_HEX 
followed by PRINT _SPACE. If data is being output as 
ASCII characters and a hexadecima l "OD" (carriage 
return) is received, then LCD_ERASE will be called to 
erase the LCD. Hexadecimal "OA" (line feeds) is 
ignored. This permits several words to be displayed 
on the screen at one time without exceeding the 
maximum number of 20. 

MIDI ADDWF PCL, F 
RETLW 'M' 

;JUMP TO CHAR POINTED TO IN W REG 

RETLW 'I' 
RETLW 'D' 
RETLW 'I' 
RETLW 0 

Figure 5. MMM Displaying MIDI 
Interpreted Data 

PRINT_SPACE 
The PRINT_SPACE routine sends a sing le space 

to the LCD display. 

CONCLUSION 

The construction of a device that can receive 
and display MIDI or RS-232 data in hexadecimal or 
interpreted format has been described. Figure 5 
shows the MMM receiving and interpreting MIDI 
data. The programming of the brain of the system 
has been covered including the interrupt process
ing and use of a circular buffer. This project is a 
great way to get familiar with the Microchip 
16F873 peripheral interface controller hardware 
and software, and build a useful tool in the bar
gain. NV 

LCD_WRITE MACRO MYMESSAGE 
LOCAL NEXT_CHAR ;THESE ARE LOCAL BRANCH POINTS Electro Mavin 
LOCAL FINISHED ;OF USE ONLY IN THE MACRO 
MOVLW 0 ;INDEX IN TABLE OF START OF MESSAGE 

NEXT_CHAR MOVWF TEMP ;TEMP HOLDS START OF MESSAGE INDEX 
Great Buys - Great Products - Great Gadgets 

Check Out Our Great WebSite at 
CALL MYMESSAGE 
MOVWF ARG1 
ANDLW OFFH 
BTFSC STATUS,Z 
GOTO FINISHED 
CALL SENDLCDDATA 
MOVF TEMP,W 
ADDLW 1 

;PUT CHARACTER IN ARG 1 
;CHECK IF AT END OF MESSAGE (ZERO 
;RETURNED AT END) http://mavin.com 

GOTO NEXT_CHAR 
FINISHED NOP 

ENDM 

;POINT TO NEXT CHARACTER 

Figure 3. LCD_WRITE Macro Listing 
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For Computer Items, Hobbiest Projects, 
Microwave Goodies and Some of the 

Greatest Prices on the Web .... 
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E·Mail 
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In the classifieds!! 
TYPE or PRINT your ELECTRONICALLY RELATED ad copy CLEARLY (not all 
caps) on a separate ·piece of paper. Spell out words when submitting handwritten copy. 
Calculate the number of words and multiply it by the appropriate rate (see RATE PER 
WORD section). Include any charges for bold and/or CAPPED words, any artwork costs 
that would be applicable, and/or costs for boxing your ad (explained below). Choose the 
appropriate classification for your ad(s) to appear in (see below). If no classification is indi
cated, it will be placed in Misc. Electronics or wherever we deem most suitable. Enclose 
your name, address, phone number, and Nuts & Volts account number from your 
mailing label (if available) for identification purposes. Include full payment - CLASSI
FIEDS RUN ON A PRE-PAID BASIS ONLY - and mail your completed order to: 

NUTS & VOLTS MAGAZINE, 430 Princeland Ct., Corona, CA 92879. 

RATE PER WORD 
The ad rate for current PAID subscribers is 60¢ per word. All others pay $1.20 per 
word. There is ·a $9.00 minimum charge per ad per insertion. 

WORDS IN BOLDAND/ORALL CAPS 
Words to be set in bold or CAPS are each 10¢ extra PER WORD. BOLD CAPS are 20¢ 
extra per word.The first two words of each ad are bold capped at no charge. Indicate bold 
words by underlining.Words normally written in caps (e.g., IBM) and accepted abbreviations 
such as VAC or MHz are NOT charged as all cap words. Use a two-letter abbreviation for 
states. 

PHOTOS. DRAWINGS.AND BOXES 
A photo or drawing may be run at the top of your classified ad for an additional $10.00 (I" 
depth max.) for camera-ready art. No wording is allowed in this area. To BOX your ad, 
include an additional $50.00 for copy-only ads, or $75.00 for ads with art or photos. Photos 
may be emailed to classad@nutsvolts.com. 

EMAILING OR FAXING IN AD COPY 
You may email or fax in ad copy or changes before the closing date (S:OOpm on the 5th) 
using MasterCard or Visa. Include credit card expiration date, the name that appears on the 
card, a daytime phone number, and your Nuts & Volts account number. Email ad(s) to 
classad@nutsvolts.com or fax to 909-371-3052.Ads without credit card information will not 
be listed as received until payment is received in full. WE DO NOT CALL, EMAIL, OR 
FAX BACK VERIFICATION OR QUOTES OF EMAILED AND FAXED-IN ADS. 
For verification of emailed or faxed-in ads, please call 909-371-8497. 

DEADLINE 
Prepaid ads received by S:OOpm on the closing date (5th of the month) will appear in 
the following month's issue.Ads postmarked through the 5th, but received after the closing 
date, will be placed in the next available issue. No can ellations or changes after the 5th. 
Cancellations and changes must be submitted in writing. 

IMPORTANT INFORMATION 
All classified ads are running copy only. No special positioning, centering, dot leaders, extra 
space, etc. is allowed. All advertising in Nuts & Volts is limited to electronically related 
items ONLY.All ads are subject to approval by the publisher.We reserve the right to reject 
or edit any ad submitted.We do not take ad copy or changes over the phone.We do not bill 

· for classified ads. Repeat ads or ads run in multiple classifications within the same issue are 
allowed. Paid subscribers may run ads at the 60¢ rate only through their subscription expi
ration date. NO REFUNDS. Credit only. No credit for typesetting errors will be issued 
unless you clearly print or type your ad copy. 

Choose a category for your ad from the classifications listed below. 

I 0. Ham Gear For Sale 
20. Ham Gear Wanted 
30. CB/Scanners 
40. Music & Accessories 
SO. Computer Hardware 
60. Computer Software 
70. Computer Equipment Wanted 
80. Test Equipment 
85. Security 
90. Satellite Equipment 
95. Military Surplus Electronics 

I 00. AudioNideo/Lasers 
I I 0. Cable TV 
I I 5. Telephone/Fax 

120. Components 
125. Microcontrollers 
130.Antique Electronics 
135.Aviation Electronics 
140. Publications 
145. Robotics 
I 50. Plans/Kits/Schematics 
I SS. Manuals/Schematics Wanted 
160. Misc. Electronics For Sale 
170. Misc. Electronics Wanted 
175. BBS & Online Services 
180. Education 
190. Business Opportunities 
200. Repairs/Service 



I 
Electron ix Express ...................................... .41 
Linear Systems ...... ... ....................... ............ 13 

· Marlin P. Jones & Assoc. Inc ........... ... .. ......... .4 
AMATEUR RADIO & TV 

Alltronics ........................................ ..... .. ... ... .40 Pulsar, Inc .................................................... 29 
Gateway Electronics, Inc ..................... ......... 26 Skycraft Parts & .surplus, Inc . ........ ..... .... ..... 86 
High Voltage Press ............................. ...... .... 75 U.rn.corn Electronics ...................................... 83 
Lemos International Co., Inc ........................ 19 V1s1tect, Inc ................ ................. .................. 42 
MOM Radio ................................... ............... 19 
Motron ....... .... .............. ......... ........................ 14 
Ramsey Electronics, Inc. . ......... ................ ... 39 
SGC ......................... .................................. ... 28 
The RF Connection ..................................... 33 

ASSEMBLY SERVICES 
Bilocon Corp ........... ........... ................. ..... .... 75 

BATTERIES/CHARGERS 
A & A Engineering .... .................... ....... ... ..... 75 
Cunard Associates ........................ ............... 55 
E.H. Yost & Co .............................................. 27 
Globaltech Distributors ........ ........................ 74 
Mr. NiCd .................... ......... ... ..................... .. 27 
Power Quality, Inc ...... ..... ...................... ....... 73 

BUSINESS 
OPPORTUNITIES 

C and H Sales Company ..................... ........ 57 
Earth Computer Technologies .................. ... 41 
Roger's Systems Specialist .. ....................... 68 
Skycraft Parts & Surplus, Inc ....................... 86 

BUYING ELECTRONIC 
SURPLUS 

Diverse Electronics .......................... ............. 75 
Excalibur Engineering, Inc. : ................. ........ 22 
MOM Radio .................. ... ......... ...... ...... ........ 19 
Pre-Owned Electronics, Inc. . ....................... 28 

CABLE TV 
Foss Warehouse Distributors ....................... 75 
Globaltech Distributors ................................ 74 
Hudson Electronics ............. .......... ................ 60 
Worldwyde .............................................. 74-75 

CB/SCANNERS 

COMPUTER 

Hardware 
ActiveWire, Inc ............................... ........ ...... 74 
Corporate Systems Center ....... .. .......... ... 2, 95 
Earth Computer Technologies ..................... 41 
Electro Mavin .................................. ...... ....... 79 
General Device Instruments ....•. ..... : ............ 75 
Halted Specialties Co ....................... ..... .. ....... 3 
Lonestar Consulting, Inc .................... .... ....... 73 
Marlin P. Jones & Assoc. Inc . ....... .... ............. .4 
Netcom ........................................................ 17 
Roger's Systems Specialist ..... .................... 68 
Shreve Systems .... .................. ..................... 62 
Techniks, Inc ........ ....... .......................... ....... 74 

Software 
Consumertronics ....... .......... ...... ..... .............. 74 
Electronix Corp. . ... ....................................... 14 
Electro Science Applications ........................ 75 
Flashcut CNC ...................... .. .. ...... .... ... .... ... 74 
Globaltech Distributors .. ....... ....................... 74 
Ohio Automation .......................................... 74 
Pioneer Hill Software ........... ............... ......... 22 

Microcontrollers I VO Boards 
Abacom Technologies .... ... ... ...... .. .. ...... .... .... 83 
Advanced Transdata Corporation ... ....... 38; 78 
AWC ........ ...... ....... ......................... .. ...... ........ 57 
CSMicro Systems .... ...... ......... ..................... 73 
Digital Design Solutions, Inc ......................... 74 
EMAC, Inc .......... .. ........................................ 16 
m!croE~gineering Labs ........................ ........ 53 
M1cromint ...................... ...................... ... ..... . 30 
Parallax, Inc . ................................. Back Cover 
Prairie Digital, Inc ........... .................... .......... 75 
Protean Logic, Inc ........................................ 33 
R.E. Smith ..... ... ...... .. ..... ........... ........... ... ...... 74 
Scott Edwards Electronics, Inc .......... .......... 23 
Square 1 Electronics ............. ............... ....... 16 
Technological Arts ... ................................. ... 84 
Vesta Technology, Inc ....... ............................ 74 
Worldwyde .............................................. 74-75 

Printers/Printer Supplies 
USI Corp ..... ................ ..... .......................... .. 55 H.T. Orr Computer Supplies ................. ........ 60 

Inkjet Southwest ................ .. ..... .... ...... ......... 56 

CCD CAMERASNIDEO 
CCTV Outlet ................................................ 38 
Circuit Specialists, Inc . ............... ............. 92-93 

DESIGN/ENGINEERING 
SERVICES 

General Science and Engineering ............... 10 
lntellicam Systems ................ .... .... ....... ... : .... 58 Bilicon Corp ......... .......................... ... ............ 75 
Marlin P. Jones & Assoc. Inc ..... .................... .4 DesignNotes.com ......................................... 34 
Mateo, Inc ............................................... 74-75 ExpressPCB .............................................. 66 
Polaris Industries ......................................... 21 Lonestar Consulting, lnc ........... .................... 73 
Ramsey Electronics, Inc .............................. 38 Prairie Digital, Inc ......................................... 75 
Resources Un-Ltd ........................................ 35 Pulsar, Inc ............................. ...... ................. 29 
Seabird Technical .................................... ..... 75 V&V Mach. & Equipment, Inc ................. 74-75 
Securetek ..... ....... ......................................... 75 
USI Corp ...................................................... 55 EDUCATION 

Digital Products Company ........................... 74 
Earth Computer Technologies .. .................. .41 
EMAC, Inc ... ..................... ............................ 16 
Gateway Electronics, Inc ....... ........................ 26 
HVW Technolo~ies, lnc ................................. 73 
Information Unhmit!)d .................................... 25 
Inkjet Southwest ............................................ 56 
Marlin P. Jones & Assoc. Inc .......................... 4 
Quality Kits ................................................... 74 
Ramsey Electronics, Inc. .. .. ......................... 39 
Scott Edwards Electronics, Inc . .... ............... 23 
Solarbotics Ltd .... ...... ................ .. ..... ......... ... 53 
USI Corp ...................................................... 55 
Weeder Technologies ................................... 89 
Worldwyde ....... ............................. ....... ... 74-75 
Zagros Robotics ......... .................................. 13 

LASERS 
Information Unlimited ................................... 25 
Resources Un-Ltd . ........................................ 35 
Unicorn Electronics ..... ............. .......... .......... 83 

MISC./SURPLUS 
All Electronics Corporation .......................... 59 
C and H Sales Company ................ ............. 57 
Excalibur Engineering, Inc .................. ......... 22 
Fair Radio Sales .......................................... 27 
Gateway Electronics, Inc ............................... 26 
Halted Specialties Co ............ ............ ... .......... 3 
Levy Latham ....... ........ ....... .... ... .... ............... 30 
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This is a READER TO READER Column. All questions AND answers will be provided by Nuts & Volts readers and are intended to promote the exchange of ideas 
and provide assistance for solving problems of a technical nature. All questions submitted are subject to editing and will be published on a space available basis if 
deemed suitable to the publisher. All answers are submitted by readers and NO GUARANTEES WHATSOEVER are made by the publisher. The implementation of 
any answer printed in this column may require varying degrees of technical experience and should only be attempted by qualified individuals. Always use common 
sense and good judgement! 

QUESTIONS Send all material to Nuts & Volts Magazine, 430 Pr1nceland Court, Corona, 
CA 92879, OR fax to (909) 371-3052, OR E-Mail to forum@nutsvolts.com 

Don •t forget to check 
out the new online 
electronics forums 
at the Nuts & CJolts 

website. There are 
currently boards for dis· 

cussine Robotics. 
M icrocontrollers. 

Radio. _ ComPuters. 
and a General forum for discussin!! 
any electronic toPic at all. We'll 
even add new dedicated boards for 
hot topics. Just let us know! 

Want to get a ;umP on thinas 
before the ma!!azine arrives? The 
Tech Forum questions are Posted 
on our website on or before the 
first of each month. Unanswered 
questions from recent issues are 
there also. 

I've been looking for a digital dis
play readout indicator, conversion kit 
EPROM for Oak Mark-10 with an IC-
1 PLL.02 board chip. 
4011 Anonymous 

I'm looking for some Visual Basic 
codes which would allow me to use a 
computer's sound card to decode 
DTMF for incorporation in a comput
er-based amateur radio repeater 
controller program. 

The program wilL be made avail
able as freeware when completed. 

Note that I'm looking to do the 
decoding with the computer itself 
rather than an outboard decoder 
such as a Stamp. 
4012 Dan Rapak 

via Internet 

have an Arrick Robotics step
per motor (two motor) controller for 
#23 steppers. I would like to adapt it 
for use with steppers of different volt
age and current. Can an outboard 
circuit be devised to do this with min
imal complexity? I would appreciate 
any help. I have found NO INFO in any 
source for this. 
4013 Nicholas I. Oshana, Jr. 

via Internet 

What is needed to display simple 
line graphs and data on a Sharp 
LM64194F LDC using a PIG and a 
Basic compiler. 
4014 Anonymous 

via Internet 

I have a Hewlett Packard 5342A 
frequency counter. I need what used 
to be an off-the-shelf IC, the 
LF13333N quad JFET switch. 

Does anyone know of a source 
for these, since they are no longer 
being manufactured by National 

I'm restoring a number of Heathkit monobanders (HW-12, HW-22, and 
HW-32). What I need is a replacement for the output transformer T4 that 
goes to the speaker. 

rf-1),t1+t< i r . 
rl w - 3 1. ~ t>t4f..cir" If'. ~~g 

Noel P. Larson 
Merrifield, MN 
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Semiconductor? 
I've already tried most of the 

major IC distributors, such as Digi
Key, Arrow, Avnet, etc. 
4015 E. Kirk Ellis 

Pikeville, NC 

I would like to put a smoke detec
tor in my garage. I want to know if I 
can extend the wires to put the 
buzzer inside my house to hear if 
there's a fire. 

I want to take out the buzzer or 
piezo element and run· wires from it 
to the detector about 25 feet away. 

Would the smoke detector put 
out enough current to drive the 
buzzer at that distance or do I need 
some kind of transistor build-up to 
make the signal reach me and how 
far could one make it go? Fifty feet, 
100 feet? 

This is a battery-operated unit, 
not using the AC house · wiring for 
power. 
4016 Dan Smith 

via lntemet 

I need to purchase a 400MHz 
AMD-KBR-2 with 30 now processor. 
This is the highest I can go with 
Trogon E-22 notebook that has been 
discontinued. Also, understand that 
AMO discontinued the 400MHz 
mobile processor a couple of years 
ago. 

I have been attempting to locate 
the mobile processor without any 
results. 
4017 Robert Higgins, Sr. 

via lntemet 

Where can I find addresses of 
companies that supply super con
ducting wire? 
4018 Curtis Singleton 

Augusta, GA 

I have built a simple Dae system 
using a PIC, modem, and a Motorola 
bag phone. The cell converter for the 
bag phone is $200.00. Is there a 
way to directy interface with the bag 
phone or a cheaper version of the 
cell converter? 
4019 Anonymous 

via Internet 

I want to be able to call my home 
and not have my FAX card and/ or 
machine answer when a voice call is 

ANSWER INFO 
• Include the question number that 
appears directly below the question 
you are responding to. 
•Payment of $25.00 will be sent if 
your answer is printed. Be sure to 
include your mailing address if 
responding by E-Mail or we can not 
send payment. 
•Your name, city, and state, will be 
printed in the magazine, unless you 
notify us otherwise. If you want your 
email address printed also, indicate 
to that effect. 
•The question number and a short 

summary of the original · question 
will be printed above the answer .. 
•Unanswered questions from a past 
issue may still be responded to. 
• Comments regarding answers 
printed in this column may be print
ed in the Reader Feedback section if 
space allows. 

QUESTION INFO 
TO BE CONSIDERED FOR PUBLICATION 

All questions should relate to one or 
more of the following: 
1 I Circuit Design 3) Problem Solving 
21 Electronic Theory 4) Other Similar Topics 

INFORMATION/RESTRICTIONS 
• No questions will be accepted that 
offer equipment for sale or equipment 
wanted to buy. 
•Selected questions will be printed one 

time on a space available basis. 
•Questions may be subject to editing. 

HELPFUL HINTS 
•Be brief but include all pertinent infor

mation. If no one knows what you're ask· 
ing, you won't get any response (and we 
probably won't print it either). 
•Write legibly (or type). If we can't read 

it, we'll throw it away. · 
• Include your Name, Address. Phone 
Number, and email. Only your name, city, 
and state will be published with the ques
tion, but we may need to contact you. 

being initiated. 
I had one such device, but it van

ished and I can't remember how it 
was made. 

Is there a simple kit I could con
struct to accomplish the desired 
results? 
40110 Rocky Misner 

uia Internet 

ANSWERS 
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ANSWER TO #3016 ·MAR. 2001 
I've had much difficulty finding an 

AC adapter for Altima LSX laptop. I 
was wondering if you could help me 
find the pinout for this old machine. I 
thought I 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? 

I had someone give me a Altima 
"NSX" circa 1990's model that also 
had the transformer missing. I con
tacted everybody including Taiwan, 
the manufacturer, and they told me 
that it was too far out of date to even 
give me the specs. I played with it and 
got it running despite the fact that 
the battery pack was also long dead. 
What I found out about this comput
er was: 

1. The current requirements for 
the computer is almost two full 
amps. 

2. A battery replacement pack 
(1 .9 amp hour), if you could find one, 
is $80.00. to $130.00. (The NiCad 
batteries are not standard "O" type 
or other.) 

3. When choosing a trans
former, make sure that under load it 
can provide at least 2-1 / 2 amps 
while running at 12.5 volts, and not 
exceed 14 volts. Any less amperage 
or voltage and the screen will dim 

ANSWERS TO #3012 • MAR. 2001 
I have a 2.4GHz parabolic dish 

antenna that I use for wireless video. I 
have installed a 12VOC winch motor 
with a 50 amp draw to remotely raise 
and lower it. The problem is that it 
goes up and down way too fast. I need 
to figure out a way of varying the 
speed of the motor. 

#1 I'm assuming that the winch 
motor you are using is originally from 
an automotive application. To reduce 
the motors RPM's by about 25% use 
a 3.3V zener diode (most automotive 
parts must operate @ 9.00VOC). I 
have looked up a Digi-Key part# 
1 N5333BMSTR-ND, however, 
because of the wattage limitations you 
would need about 35 of these in par
allel to be able to dissipate the power 
safely. I suggest that maybe you 
should look for a higher wattage zener 
before going with these. 

Robert D. Miller 
Westland, Ml 

when the hard drive kicks in or if you 
set the brightness control too high. 
This can cause a corruption by 
momentarily dropping the power 
supply below critical voltage which 
tends to restart the computer. 

4. The power pin has a (+) cen
ter and a (-) outer ring. 

Celehr o tl1g our 17th Year Of S ervice II 

COLLIMATING LENS 

I 
This economical collimating 
lens auembly consists of a 
black anodized aluminum bar
rel that ads as o heat sin~, 
and a'JI°" lens with a loco! 
point 7.5mm. Deoipned lo 

fit standard 9rnm laser diodes. Simply place 
diode in th. lens assembly, adju.t beam lo 
de.ired focus, then set with adhesive. 

StOll'I !'9 '.' JN! 2St 
LSLENS Leno ~y 24.99 23.74 21.37 

DIODE/ TRANSISTOR TESTER KIT 

STOCU 

2716 
2732 
2732A-20 
2764-20 
2764-25 
2764A-20 
276.dA-25 
27C64-15 
27256-15 
27C256-15 
27512-25 
27C512-25 
27C010.15 
27C0~15 

27CO.d0.12 
27C080.12 

EPROMS 

l·Jf 25-99 

2.99 2.84 
4.49 4.27 
5.49 5.22 
5.39 5.12 
4.49 4.27 
3 . .49 3.32 
2.99 2.84 
2.99 2.84 
.d.79 .d.55 
2.99 2.8.d 
3.09 2.94 
2.99 2.84 
2.79 2.65 
3.49 3.32 
5 . .49 5.22 

10.99 10 . .d.d 

LOO. 

2.56 
3.84 
4.70 
4.61 
3.84 
2.99 
2.56 
2.56 
4.10 
2.56 
2.65 
2.56 . 
2.39 
2.99 
.d.70 
9 . .40 

FM MICROPHONE KIT 

/ 
Transmit your 
't'Oiceon any 
FM radio. 
Range~ lo 
1000'. Caso 
indud..d 

K30 15.99 15.19 13.67 

What Do We Have? 
• l.c.'s 
• Oscillators 
• Crystak 
• Diodes 
•Took 

• CopocltOB 
• Connect1m 
• Trimpoll 
• K~ 
• Vises 
• LED's 

This dynamic tester 
allows checlcing of Iran· 
siston & diodes in <ircu~. 
Identifies NPN or PNP 
transisto,. . Checks all 
types, small or large 
power. ldenttfios anode 
0< oathode of diodes. 

Popular l.C.'s 
• Loser Diodes 
•Vises 
• Resiltors 

• Tntnslsto11 
• And more! 

DTlOOK 24.99 23.7 4 21.37 

ANTI-STATIC FOAM CLEANER 

A thick, foaming deaner lor use 
.. in static sensitive applications. 

:;.;. 

• Sa[., lor plculics and fiberglass. 
Use on computer oases and all 
office equipment. Also deans 

soft fabrics. 5 oz. aerosol con. 

' 1-t 1M4 2S+ 

581102 1.99 1.89 1.70 

-$fOCU J.21 2H9 Ito. 

7400 .39 .37 .33 
7.dLSOO .19 .18 .16 
4017 .29 .28 .25 
7805T .33 .31 .28 
7812T .33 .31 .28 
lM317T . .49 .47 .42 
lM386N·1 .33 .31 .28 
NE555N .U .23 .21 
lM7.41N .24 .23 .21 
NE5532N .55 .52 .47 
68HC705C8P 8.99 8.54 7.69 
8749 17.99 17.09 15.38 
622561.1'10 2.79 2.65 2.39 
2816 2.79 2.65 2.39 

GADGETHR'S GOLDINE 

This exciting col
ledion of elec· 
Ironic projects 
features experi· 
ments ranging 
from magnetic 

levitation and lasers to high
tech surveillance and digital 
communications. 

• By Gordon McComb 

ST911f ,.. lt-2~ 25+ 

TB3360 24.99 23.7 4 21.37 

-------------------------------• Order Line - (800) 824-3432 • International - (724) 495-1230 • Fax Orders - (724) 495-7882 
• Technical Support- (724) 495-1231 •No Minimum Order - (Orders under $20 subject lo$ 5 

charge) •UPS 3 day, Blue, Red, & Fed. Ex. Shipping Available (Call for charges) • PA Res. Add 7 % 
Sales Tax •Open Mon-Fri 9:00 AM· 5:00 PM (EST) •Corporate Accounts/ Quantily Discounts 
Available •We accept M/C, VISA, Discover & American Express with no surcharge • Call For FREE 
CatalOB ($2.00 Ovtside U.S.) 

• We Corry A Complete line Of Electronic Components • Email - unielect @ ool.com 
Visit us on the web , www.unicomelectronics.com Unicorn Eledronics 

1142 Stale Roule 18 
FREE SHIPPING!! on pre-paid orders Aliquippa, PA 15001 

#2 02, 03 are 1 N4148 or equiva
lent. 01 is any large amperage diode. 
(10A or larger). Q1 is a 50 amp N 
channel FET. R2 is 1 DOK ohm resistor 
1I 4 watt. R1 is 1 M ohm potentiome
ter. C1 can be .01 to .001 micro
farads. 

You can modify the circuit slightly 
and substitute a 555 timer or a com
parator IC for the 7 4C14. 

Adjust R1 until the motor speed 
desired is obtained. The output of the 
74C14 (pin 4) is a variable duty-cycle 
squarewave. R1 controls the duty
cycle. A smaller value C1 means a 
higher fre
quency for the 
squarewave. 

A higher 
frequency 
means more 
switching 
losses in the 
FET. A lower 
frequency 
may lead to 

14 
74C14 
CD4-0106 

3 4 

However, because your comput
er is an LSX (not the NSXJ, you can 
quickly check the power pin configu
ration by connecting a low-voltage 
power supply running at 3V DC with 
less than 500 milliamps output, and 
a swapable pin tip that allows you to 
reverse the power plug to have a pas-

motor vibration. Without knowing 
more about the motor it is difficult to 
choose a value for C1. 

The output of the 7 4C14 drives 
the FET [Q1) off and on. If the FET is 
always on, the motor has full power. 
As the duty cycle begins to leave the 
FET off more of the time, the power 
and speed of the motor drops off. 

Places to get parts include: Digi
Key www.digikey.com; RadioShack 
www.radioshack.com; and Gateway 
www.gatewayelex.com. . 

Gus S. Calabrese 
via lntemet 

2001 Mar02 

The 74C14 ls a hex 
inverter chip with 
schmitt trigger Inputs. 

itive or negative tip. Using this small 
transformer will protect any reverse
voltage (blocking) diodes from being 
stressed in the event you start the 
lead check with the power plugged in 
backwards. 

After plugging in this power sup
ply, check the battery plug inside the 

RF Data Modules 
I 

• I I I I 

•Small size: 17.78 x l l.43mm 
•CMOS/TfL input 
•No adjustable components 
•Low Current. 4mA typical. 
•418MHz or 433.92MHz OOK 
•Simple to integrate -simply 
add antenna, data and power 

•Range up to 250ft. 
•Wide supply range, 2-14Vdc 
•SAW controlled - stability 
•Also available in OIL package 

AM-RTS •..•.•........ $12.10 

.. ' '. ~,... ..'." 

. ,_... ' . :-
. ... .. .· .. _. 

·..;;~9 ~)!\it,'-'~ )'$~ 

111 111111 

• Compact size: 38.1 x I 3.7mm 
•On-board data recovery. CMOS 
•Low current. 2.4mA typical 
•2kHz data rate. CMOS/TfL output 
• 5V de operation 
•On 418MHz or 433.92MHz (4xx) 
•No adjustable components 
•Patented Laser Trimmed component 
•High stability 
•Sensitivity: -105dBm 
•Available also in 0.8mA version 

AM-HRR3-4xx ............ $10.95 

• Only 23 x 33 x llmm 
•Up to 40k bps data rate 
• 19200 baud with ASCII 
•Up to 500ft. range 
• 5v operation 
•0.25mW into 50 
•418 or 433MHz fM 
•Fast I ms enable 
•Direct interface to 5V CMOS 
•Auto TX/RX changeover 

BIM-4xx-F •.•......... $87.36 

•Up to 19,200 bps half duplex 
•4,800 to 38,400 bps half duplex 
•3-wire RS232 interface 
•µController with user EEPROM 

• •RS232 interface protected to ±15kV 
•Data packetizing performed by user 
•Auto TX/RX changeover 

•3 wire RS232 interface 
•Range up to 500ft 

----- •Transparent data packetizing 

•418 MHz and 433MHz versions 
•Range up to 500ft. (0.25mW ver.) 
•0.25mW & JOmW versions 
•Reset switch and status LED's 
•7.5- 15V de via DB9 connector, 20mA 

BIM-4xx-RS232 .... $139.30 

Supports 8 or 9 bit protocols 
•Self test function 
•Reset Switch & Staus LED's 
• l/4 wave wire antenna on board 
•Available in a Simplex Tx/Rx 

10 x 65 x 15mm pair.(RTcomTX & RTcomRx) 
•7.5V-15Vdc operation 

Transceiver.......... RTcom-4xx ................ $247.90 
Transmitter.......... RTcomTx-4xx ............ S 87.15 
Receiver..... ......... RTcomRx-4xx ............ $105.52 

~Im ABACOM 
"""'' TECHN OLOG IES 

Tel: (416)236-3858 
Fax: (41 6)236-8866 

www.abacom-tech.com 
- .z=---:-'irirroii<'" abacomtech@compuserve.com .. 
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computer's battery box with the bat
tery disconnected for a positive 
reading at the red wire and a nega
tive voltage at the black lead. 

If your computer is different than 
mine you won't get a reading at these 
pins with zero volts at either lead, and 
using the small transformer won't 
hurt any of the components with the 
voltage reversed. If you get zero volts, 
reverse the FiP input and re-check for 
a voltage and it should give you a 
reading. If not, you may have damage 
to the ~attery charging circuit. 

· If you choose to use a ohmmeter 
or diode checker, it may give you 
strange readings similar to this. 

A negative-to-negative check 
· may read 5K resistance while the 
positive to positive leads read zero 
ohms. The negative-to-negative reads 
5K because of the blocking diodes, 
the internal voltage regulator and 
other possible safety circuits. within 
the computer. Other cross readings 
such as negative to positive reads in 
the 20K range. 

As to making a battery for a lot 
less. I plan to strip some Ni-Metal 
hydride battery packs and use them 
to make up a large two-amp hour 
battery with room to spare. 

Chris 
via Internet 

ANSWER TO #10002 - OCT. 2000 
I have an IR imaging tube with 

power supply I picked up from a sal
vage yard. Unfortunately, the wires 
from the power supply were broken 
loose from the IR tube. 

It looks to be in good shape, but I 
need help on the wiring part. 

Infrared converter tubes typically 
have only two wires going to them, 
high voltage positive or negative, and 
a ground wire. Early tubes had a third 
wire for focus, but what it sounds like 
is that you have the later version of 
the "night scope," possibly the Vara, 
ITI, or AEG brand, not specifically 
sensitive to the infrared spectrum. 
with a gated or non-gated micro
channel plate. 

Night scopes or "image intensi-

tiers" as they are called, come in a 
variety of flavors which are sensitive 
to many different applications from 
the ultraviolet all the way to the lower 
infrared, usually cutting off at the 
1.1 00 nm range. 

Almost all of the tubes except for 
the ultraviolet models are sensitive 
enough to detect infrared from 800 
nm to 1, 100 nm, but drastically cut 
off thereafter. Not all models are 
strong at these frequencies and so, 
they might be specific or strong at a 
single spectral point for scientific pur
poses such as astronomy or spec
troscopy. 

In order to connect your tube 
back up to the power supply you need 
to first locate the broken solder joints 
on the tube so that you can clean 
them up for re-soldering. and then 
test the power supply for operation. 
These broken connections may be 
buried under a 1/4" layer of pure 
potting silicone. If so. you have to trim 
back the silicone and clean the solder 
joints, before and after, with a non
polluting solvent such as TCE-111 
"Brake Kleen" or isopropyl alcohol 
and let dry. 

Most standard hydrocarbon 
cleaning agents such as gasoline, 
turpentine, or others will deteriorate 
the surrounding material and conta
minate the potting material with left 
over oils which will lead to a shorting 
out or tracing of the material, and 
thus the power supply will not oper
ate. Cleanliness is everything. 

When reassembling and sealing 
the high-voltage joints, do not use 
ATV or any standard silicone that 
smells like vinegar because the 
acetic acid (vinegar] will conduct, will 
remain in trace amounts in the cured 
silicone, and will short out the power 
supply. Use high-voltage putty 
instead, available at TV repair shops, 
and use gloves when applying 

. because body oils can also cause a 
high-voltage trace. 

As to the standard colors of the 
power supply, I have several units 
that vary slightly and so I would not 
recommend just hooking them up by 
color or code unless you have the 

Catch The Bus 
USB Relay Module 
Control 8 to 16 "form C", 1 Amp relays 

.. USB Opto Module 
8 to 32 opto-isolated 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 

84 April 2001/Nuts & Volts Magazine 

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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exact spec sheet from the actual 
manufacturer. Instead, you will need 
to make a voltage divider in order to 
use a standard voltmeter to mea
sure the output of your power supply. 
Your power supply, although it does
n't produce a lethal amount of power, 
will produce a small amount of cur
rent with a voltage rated as high as 
1 0,000 volts, typically 8 or 9 kV, and 
thus when applied to the standard 
voltmeter, exceeds its input value by 
at least 1 0 times. 

The different sections of your 
tube are as follows. The first section 
or viewing screen consists of the 
high-voltage section (usually one of 
the red wires] which will typically run 
around 4 kV all the way as high as 12 
kV or more depending upon the 
brand and model. 

The next section is called the 
MCP or micro channel plate and it 
typically runs from 500 to 1 ,ODO 
volts. Note that the micro channel 
plate always has a positive input wire; 
violet, blue etc, and ground wire out 
(black) which forms the main ground 
wire for the tube assembly. This 
ground wire serves as a central 
ground with most phosphor screens 
having a positive input, as well as the 
photo cathode at the other end of the 
tube also have a positive input, and 
both positive voltages share the black 
wire to return to ground. 

Some micro channel plates have 
a potentiometer placed in parallel for 
gain or brightness and so you'll have 
to check for a two wire configuration 
which has a high-value resistor or 
potentiometer in the circuit, or possi
bly a remote transistor control cir
cuit such as a light sensor which will 
probably be in the 500K range if it is 
a direct CD sensor, or higher in the 
1 0 meg plus range if it is transistor
ized. This resistance basically shorts 
out the path way through the MCP, 
bypassing some of the current nec
essary to operate it and allows a gain 
function which acts like a brightness 
and/ or sensitivity control. 

The third section is called the 
pho~o cathode which is the entrance 
point of light and it typically uses 

around 100 to 200 volts. These 
wires may be yellow, green, or some 
light color that indicates the input of 
light. Again, the colors vary from 
make and model, as well as brand. 

With this in mind, it is easy to 
determine which is which simply by 
measuring each output to determine 
where the leads go. 

Before you start with the high
voltage section, you need to know 
about the low-voltage input section. It • 
will be separate from the other wires, 
usually on the other side of the power 
supply as far as possible away from 
the high voltage section and it will 
always contain one black wire for a 
ground, and unfortunately, usually 
another red wire which can confuse 
the situation. 

You should note that all black 
wires are almost always a common 
ground wire no matter what brand or 
model, and this includes a common 
hook up to the high voltage section as 
its return or ground zero connection. 

Orange wires from my experi
ence [not always) are for AFG, adjust, 
or sensor cut off which act to protect 
the unit by shorting or shutting down 
the power supply when b.right light is 
present. 

A red wire [mostly) on the low 
voltage section accompanies the 
black wire and can be checked as the 
positive input wire simply by applying 
a low voltage [two to three volts) 
input to it with an ammeter in series 
to check for a current draw. If the red 
wire is a positive output such as the 
1 DOV, 1 OOOV, or the 1 0 kV, it is 
diode checked and will not accept the 
voltage back into the unit and thus no 
current draw [above one milliamp) 
will be present. 

The typical current draw on a 
power supply can be any thing from 
20 milliamps to as high as 60 or 80 
milliamps. 

Most of the single tube units 
such as the ultraviolet image intensi
fier or the second-generation image 
intensifier units that I have set up, 
run in the 40 to 60 _milliamp range. 
But these units are much larger in 
size (3" x 1 ") and aren't designed for 

68HC11 & 68HC12 
Microcontroller Modules! 

Unique design-- just plug them right into your so/derless breadboard! 

Mic~uSt8rna11™ fA~a'1t8J2rM Fami~y 
•tiny 1-inch x 1.4-inch 6rHc11 module from $49 @· ,, : ~=$;;~,~~~2t4+h '

4
;' 

Micf'ulJuf'e-11™ 
•compact 2-inch x 2-inch 68HC11 module from $68 

A~8'1t-11™ F8rnily 
• 68HC11 modules with lots of I/O lines from $63 

~"aLJtY1 ~TM"family ~ 
•choice of 832, 060, DG128 
•from$99 ·• 

,MiaPvlll1MY12™ 
Mpodt ' 



-y- E: C:: - F C> l=I LJ "" 
goggles, which probably use less 
power per tube. 

To make a high-volt probe for 
checking the output of each wire, you 
attach two resistors in series to 
make up a voltage divider which con
trols the voltage going R1 down to a 
measurable level so that your volt
meter won't be damaged. Most 
meters can only handle 1 ,ODO volts 
DC and so with these two resistors in 
line and going to ground, they will act 
as dummy load and thus control the 
voltage across R1 to manageable 
level of 1 ,ODO volts or less. (Most 
meters can handle some over volt
age, but not too extreme.] 

By forming a 10:1 divider, the 
maximum voltage at the high-voltage 
section on the smaller of the two 

Continued from page 73 

WANTED: MILITARY capacitors, 
resistors, transistors, diodes, ICs, semi's, 
etc. Please fax/E-Mail excess lists & RFQs 
818-769-1002 fax 818-769-1084. 
electmatind@earthlink.net & http://www. 
militarycomponents.com 

WANTED: EXCESS ELECTRONIC 
COMPONENTS, BOARD-LEVEL 
COMPONENTS; MILITARY COM
PONENTS; I Cs, MEMORY, TRAN
SISTORS, DIODES, CAPS, 
RELAYS, ETC. CALL LPS 562-439-
2453 FAX 562-439-0453. 

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 faxlemail 
your equipment list. We buy, sell, and trade. 
KEYWAYS, INC., 937-847-2300 or fax 
937-847-2350 or email 
buyer@keyways.com 

WANTED: BALANCING machines & 
vibration analyzing equipment manufactured 
by the following: Spectral Dynamics, 
Hofmann, Bentley Nevada, Schenck, IRD 
Mechanalysis, Gishott. Contact Mike Park at 
E.T. Balancing. 12823 Athens Way, Los 
Angeles, CA 90061. 310-538-9738, FAX: 
310-538-8273. 

resistors (R1) will read 900 volts 
assuming that there is a 9 kV poten
tial. Even if your choice of resistors is 
set too low (less than 1 0 megs over 
all] dragging down the over all output 
potential of each lead, you will still be 
able to determine which leads are 
which because of the approximate 
10:1 ratio or difference of each out
put lead. 

For example, if the photo cath
ode runs at 1 00 volts, the MCP at 
1 ,000 volts, and the phosphor 
screen at 1 0 kV, then all of your read
ings even if lower and clamped by 
your voltage divider, will still have 
approximately a 10:1 difference 
between them making it possible to 
tell which lead is which, and also 
determine if the power supply is 

WANTED: X-BAND radar equipment. 
Military, civilian, working or. not, parts, TMs, 
etc. Box I 0215, Pittsburgh. PA 15232. 

CASH PAID FOR ICs. Military or com
mercial integrated circuits, transistors, 
diodes, any semiconductors. 
ELECTRONIC SURPLUS. INC., 5363 
Broadway, Cleveland, OH 44127. 216-441-
8500 or fax 216-441-8503, since 1946. 
www.electronicsurplus.com 

WANTED: USED industrial laser trim
mer systems. Such as ESI, Chicago Laser, 
Teradyne, Pacific Laser. Contact E Sales 
Corporation 603-883-6377 or 
esalescorporation.com 

BBS & ONLINE 
SERVICES 

WANTED: MILITARY capacitors, 
resistors, transistors, diodes, ICs, semi's, 
etc. Please fax/E-Mail excess lists & RFQs 
818-769-1002 fax 818-769-1084. 
electmatind@earthlink.net & http://www. 
militarycomponents.com 

EDUCATION 

MAGICIAN IS available to solve your RF 
problem. I will teach you in my laboratory 
how to do it. Young engineers and techni
cians are welcome. SMT prototyping up to 
3GHz for customers. Minaret Radio, John 
Horvath ph: 909-943-3676. 

EZ-EP DEVICE PROGRAMMER - $169.95 
Check Web!! -- www.m2/.com Available Adapters 

EP·PIC(16C5x,61,62x,71,84) $49.95 
Fast- Programs 27C01 O in 23 seconds EP-P1cs4 (1acs2-5,72-4) S39.95 

Portable - Connects to PC Parallel Port EP·PIC12 
<
12c5ox) EP·PIC17 (17C4x) 

EP-51 (8751,C51) 
Versatile -Programs 2716-080 plus EE· EP·11E (68Hc11 EIA) 

and flash (28, 29) to 32 pins EP-110 (68Hc1110J) 

Inexpensive - Best for less than $200 ~=:~: \~:~~~.~~~'.i.e> ~::~ 
EP-SEE2 (93x,24x,25x,85x) $39.95 

•Correct implementation of manufacturer EP-750 (87C750.1.2) $59.95 
. . . EP·PEEL (ICT22v10,18v8) 

specified algorithms for fast, reliable EP·1051 (e9c1051 ,2051> 

programming ' EP·PLCC (PLCC EPROMs) 
EP·SOIC (SOIC EPROMs) $49.95 

•Easy to use menu based software has EP-TSOP (TSOP EPROMs) S59.95 
binary editor, read, verify , copy, etc. Manv Other Adapters AvaHable 
Free updates via bbs or web. M2L Electronics 

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

•Broad support for additional devices 
using adapters listed below. 

970/259-0555 
Fax:970/259-0777 

250 CR 218 
Durango, CO 81301 

CO orders please add 7% 

sales tax 

htt :lwww.m21.com 
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working. 
Because the high-voltage lead 

has a amperage output that is 
extremely low, typically in the pico 
amp range, I suggest using a 10-meg 
resistor [R1] in line with a 90-meg 
resistor (R2), and bridge the 10-meg 
resistor with your test leads for mea
suring purposes. 

Place the voltmeter across 
points #1 and #2 on the [R1] resis
tor for measuring a low voltage that 
is manageable for your meter. 
Assuming you have 9 kV potential at 
the positive input, you will have a 900-
volt drop across R1, and the remain
ing 8, 100 volts dropping across R2. 
With this 10:1 ratio of resistors, you 
measure the voltage at resistor 1 
and multiply its value by 1 0 for the 

BUSINESS 
OPPORTUNITIES 

WANTED: MILITARY capacitors, 
resistors, transistors, diodes, ICs, semi's, 
etc. Please fax/E-Mail excess lists & RFQs 
818-769-1002 fax 818-769-1084. 
electmatind@earthlink.net & http://www. 
militarycomponents.com 

COUNTER-SURVEILLANCE=$250 
HR! Electronic eavesdropping is unbeliev
ably widespread! Are you sure you're safe1 
Learn how others (without prior experi
ence) earn $250 HR in the fascinating field 
of COUNTER-SURVEILLANCE! For FREE 
catalog call: 1-800-732-5000. 
HTTP:/JWWW.SPY-CITY.COM 

TV PEDALERTM "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 

AFFILIATES WANTED: If you have a 
website you can earn a I 0% commission for 
every person that you refer to our site. 
See complete details at 
www.spousewatcher.com 

correct operating voltage of your 
power supply. These resistor values, 
however, may still be too small and 
may load the power supply down 
beyond its capability to produce a 
proper high voltage, and so the rea.d
ings may be lower than normal. As 
long as the readings are proportional 
to each other, as in a 10:1 ratio from 
each other, you should be able to 
judge if the power supply is working 
and which lead is which. 

The ideal resistor network for 
measuring a power supply is at least 
a 1 DO-megohm resistor combined 
with a 900-megohm resistor, but 
finding single resistors with these val
ues is not that easy or cheap. 

Chris 
Bieber CA 

REPAIRS - SERVICES 

(E)EPROM PROGRAMMING done 
quickly and economically. One day turn 
around typical. Simple copy $3 per device. 
Also prototyping. design, and consulting ser
vices available. Call or send SASE to: Lu:zer 
Electronics. 4023 North 
Bayberry. Wichita, KS 672.26. 
3 16-687-2127, FAX 3 16-687-
3103. 

WANTED: MILITARY capacitors, 
resistors, transistors, diodes, ICs, semi's, 
etc. Please faxlE-Mail excess lists & RFQs 
818-769-1002 fax 818-769-1084. 
electmatind@earthlink.net & http:J/www. 
militarycomponents.com 

CIRCUIT BOARDS for projects, proto
types, short runs. From your artwork. Low 
rates. Atlas Circuits 704-735-3943. 
www.pcbatlas.com 

WELD ALUMINUM WITH 
PROPANE! EZ, INEXPENSIVE, 
STRONG. DETAILS: WEEKS, 36 CAROLI
NA ST., TAYLORS, SC 29687. l-800-547-
WELD(9353) FAX 864-244-6349. 
http://www.durafix.com 

SPECIAL PROJECTS: Wild, weird, 
wacky, wonderful hardware, technical 
coaching, website designs. 
Lone Star Consulting. Inc .• 
www.lonestarteknet 

SATELLITE TV - HACKERS 'BIBLE'! 

The SECRETS are REVEALED! 
• The principles of security 
• Descrambler building blocks 
• Smart cards, information wars & stupid mistakes 
• Cracking codes (includes DirecTV source code) 
• Installing and hooking up descramblers 
• Video manipulative systems ... and much more ... 

www.baylin.com 
or ... call 800-483-2423 

ORDER via Internet or .send $60 plus $5 s/h to: 
Baylin Publications, 1905 Mariposa, Boulder, CO 80302 

MASTER, VISA & AMEX /COD orders accepted 

576 pages, 6" x 8-112" 

NEW! 
5th Edition 

Telephone: 303-4494551 
FAX: 303-93!J.8720 

FREE CATALOG - Satellite TV books, videos and software 
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Tired of Expen·sive 
Inkjet Cartridges? 

W
ith the high price of today's 
inkjet cartridges and no 
relief in sight, consumers 

are currently paying between 3.5 
to 8 cents per page for black ink, 
and between 6 to 18 cents per 
page for color ink. Hewlett 
Packard has recently started filling 
many of their inkjet cartridges 
with one-half as much ink as their 
full.:size cartridge counterparts. 
Cartridges that end with the letter 
A contain a full charge of ink, 
while cartridges ending with the 
letter G contain half as much ink. 
G-size cartridges, however, are far 
more than half the price of full
size cartridges. 

As consumers, we do have 
options to cut the cost of running 
our printers, which the manufac
turers don't want to acknowledge. 
With Hewlett Packard and 
Lexmark cartridges, you currently 
have three options: 

1. Buy the original HP or 
Lexmark cartridges. 

2. Buy a remanufactured HP 
or Lexmark cartridge, and save 30 
to 50 percent. 

3. Refill the cartridge yourself 
and save 50 to 90 percent. 

Remanufactured cartridges 
are once used cartridges which 
have been professionally cleaned, 
filled, tested, and sealed. Most 
companies, which sell these car
tridges, will guarantee them to 
perform as the original. Most HP 
black cartridges and Lexmark 
black and Lexmark color cartridges 
can be easily refilled between four 
to 10 times before the cartridges 
wear out. HP color cartridges can 
generally be refilled two to five 
times· before they quit working. 
Although refilling has received a 
lot of bad press from self-interest 
OEMs (Original Equipment 
Manufacturers), the fact is most 
cartridges can be easily refilled 
and deliver the same quality as 
new cartridges providing the fol
lowing: 

When Visitina Disney World And Sea World ... 
Come To fhe World Of Electronic Surplus! 

S~A!~~fT~ 
ORLANDO, FLORIDA ~ 

Locat ed At The Intersection Of 1·4 
And Fairbanks Avenue. 

Self-Service Retail Outlet Featuring Commercial 
And Government Electronic Surplus Including: 

*WIRE 
*SWITCHES 
*RESISTORS 
* TRANSISTORS 
* TRANSFORMERS 
* TEST EQUIPMENT 
* Nl·CAD BATTERIES 

********* 

We Buy Surplus 
Electronic Parts -

FAX your list. 
www.skycraftsurplus.com 

FAX 407/647-4831 

PH 407/628-5634 

P.O. BOX 536186 

ORLANDO, FLA. 32853·6186 

*COAX 
*RELAYS 
*HARDWARE 
* CAPACITORS 
* PANEL METERS 
* CIRCUIT BOARDS 
* INTEGRATED CIRCUITS 

HOURS: 

Monday • Friday 8:30-6:00 

Saturday 8:30·5:00 

I . 
86 APRIL 2001/Nuts & Volts Magazine 

1. Use an ink that is made 
specifically for your cartridge 
(avoid Universal inks which may 
harm your cartridges or printer). 

2. Refill your cartridge AS 
SOON AS it goes empty or better 
yet, when it gets low. (Refill the 
one you are using.) 

3. Follow the directions! 

Your options to use remanu
factured cartridges, or to refill your 
cartridges are protected by federal 
law under the Magnusson Moss 
Warranty Protection Act, which 
prohibits manufacturers from 
voiding your printer's warranty. 
The exception is if the manufac
turer can prove that the cartridge 
actually damaged the printer. 
Make the manufacturer aware that 
you know your consumer rights; 
refilling alone does not void your 
printer's warranty. If this were the 
case, HP and Lexmark would have 
a monopoly on their printer sup
ply market, which would allow 

' Sunday 8am-2pm 

May 27th 
REE Admission & Parking 

Shop 1 OO's of Sellers 

by AJ Saferstein 

them to raise cartridge prices at 
will. 

Inkjet inks vary in several 
chemical properties such as vis
cosity, surface tension, and com
position. Additionally, the color 
dyes from any manufacturer may 
vary from one cartridge model to 
another. Universal inks may clog 
the small cartridge inkjet nozzles, 
or may cause the ink to run on the 
paper if the ink is thinner than 
required. 

The idea behind refilling as 
soon as the cartridge goes empty 
is to keep your cartridge working 
rather than allowing the cartridge 
inkjet nozzles to dry up and clog, 
or prevent the cartridge's sponge 
from drying up and getting hard. 
Keep the patient alive rather than 
trying to revive it from the dead! 
Therefore, refill the cartridge you 
are currently using and continue 
to refill it until it eventually fails. At 
that time, you should replace it 
with a new cartridge. The savings 
from refilling can be up to 90 per
cent over buying new cartridges. 
That's $2.50 per fill versus $25.00 
for a new cartridge, cutting your 
ink cost to well under a penny per 
printed page! 

Most Canon and Epson inkjet 
cartridges are not patented and 
hence your three options are: 

1. Buy the original Canon or 
Epson cartridge. 

2. Buy a new factory-compati
ble cartridge at a 40 to 60 percent 
savings. 

3. Refill the cartridge for a 50 
to 90 percent savings. 

Factory-compatible cartridges 
unlike remanufactured cartridges 
are brand new. They will have a 
different label to denote that they 
are not the OEM brand. Most 
companies will guarantee their 
cartridges, although the quality 
may vary among the numerous 
"generic" brands available. Epson 
cartridges tend to be a little more 
involved to refill due to the design 
of the cartridge's internal sponge. 
It is best to refill these cartridges 
well before they go empty. They 
may generally be refilled four to 
six times before they should be 
replaced. Canon cartridges tend to 
be the easiest to refill and may be 
filled 10 to 30 times depending on 
the cartridge type. A factory-com
patible cartridge may also be 
refilled with the same quality 
results. 

Additional tips on refilling and 
a variety of inkjet products are 
available from Inkjet Southwest 
(see their ad on page 56). They 
can be contacted at 1-800-447-
3469 or on the Internet at 
www.inkjetsw.com. NV 



Cyber-Street Survival 

Part 4: 
curity 
and 

Other 
Things 

N 
ow, you may have read 
that a packet sniffer is a 
"Hacker" tool; the impli
cation being that it is for 

unlawful or unethical purposes. It 
can be. And, it can be used for 
legitimate reasons, just as a ham
mer can be used to pound nails 
and build a house, as well as to 
smash a window in a jewelry store. 
But regardless of perspective, 
regardless of the govern
ment's plan to start 
making such tools ille
gal, you bought and 
paid for your computer 
and you have the right to 
know what information 
is entering and leaving 
it. 

CommView will 
tell you just that. It 
will display every 
single packet of 
information 
coming in 
and going 
out, and 
may reveal 
things that 
others 

would rather you didn't see. Such 
as the serial number hidden in the 
CueCat you read about last issue. 
And other things ... 

The trial version of 
CommView displays only every 
other packet, but you will be able 
to use and understand it from this 
and decide if you want to register 
it. The cost is $49.00 for the per
sonal version. 

About 
Packets 

Keep in mind 
that every

thing that is trans-
mitted over the 

Internet is in these 
small groups: packets. 
Reading the news on 
Yahoo, downloading 
a new program, 
sending Email to 

your Granny, everything is sent in 
packets. 

Now, if you read the articles at 
Gibson Research (www.grc.com), 
you will remember that there are 
programs - hundreds of them -

by M L Shannon 

Welcome back to Cyber-Street. 

In Part 3, we continued with some privacy issues, focus
ing on Email and spam. In this article, we will look at 
CyberStalking and CyberPorn - Internet pornography. 
And, once again, we'll start off with a learning exercise; 
something you can do. This will be a program called 
Comm View, a Packet Sniffer which is similar in operation 
to the programs used by Federal agents in Carnivore, 
described in · Part 2. 

called 'Spy-Ware' or "Ad-Ware" 
that place graphics on your com
puter without you necessarily 
knowing about it. These applica
tions include word processing and 
text editing , web site building, utili
ties and IP tools, programs that 
search for music files, graphic edi
tors, and games. The people who 
write these programs have cut a 
deal with certain marketing com
panies to place banner ads on 
them. You want to use the pro
gram, you have to see the banner 
ads on the screen . Okay, that in 
itself isn't such a bad idea. The 
programmers get paid by the mar
keting companies and you get the 
software for free. For a list of 
these programs, see 
http://www.infoforce.qc.ca/spy 
ware/ enknownlistfrm.html. 

When you first install the pro
gram, you are asked to fill in a 
questionnaire, sometimes a very 
long one, where they want to 
know a lot about you. Then, when 
you use the program, the market
ing company starts sending you 
banner ads that are tailored to 
your lifestyle and purchasing 
habits. But this is not just while 
you are online. These ban-
ner ads have been 
stored on your com- (6' 
puter so you always 
see them when using 
the programs , even 
while off-line. 

They are trying to \n 
sell things to you '-
because of the ques-
tions you answered. 
They have a good idea 
what you are likely to 
buy based upon income 
bracket, age, gender, etc. 
Okay, you may not like this, 
but figure that it. is no 
big deal, since no one is 
forcing you to buy any-
thing. Unfortunately, it 
doesn't end there. 

Steve Gibson of Gibson 
Research uncovered evidence that 
a company called Aureate (who 
has since changed their name to 

Radiate) was not only placing 
these graphic banner ads on his 
computer, they also obtained his 
real name and real Email address. 
Through his web browser. 

And, if that isn't bad enough , 
some of these 'spy ware' pro
grams like "Netscape 
SmartDownload," "RealDownload," 
and "NetZip Download Demon" 
will, as detailed by Gibson, even 
make a list of every program you 
download from the Internet. This 
information is then automatically 
sent to certain web sites. The 
details are at 
http:/ / grc.com/ downloaders.htm . 

Steve used CommView to dis
cover this, and so can you. Who 
knows, you just might find a new 
Spy Ware program. If so, please 
let Steve know. And, also at 
Gibson, you can get the free Opt 
Out program which will delete the 
files Aureate has smuggled onto 
your hard disk drive. 

So all right already, let's get 
on with it. Go to 
www.tamosoft.com and download 
the file CommView 2.3. Close any 

Windows pro
grams that are 
running and install 

'-...._ .)4 it the same as any 
other program. 

~ Start it and you 
" will see the 

screen shown 
in Figure 1. 

There are a 
number of 

options available. 
For details , please 

see the Help file. For 
now, go to Settings, 
Options, and Autostart 
Capturing . You want this 
selected so that 
CommView starts logging 
packets automatically. 
And, if you have Zone 

Alarm installed, configure it to 
give CommView Internet access. 
That way, you won't miss anything 
and the most important informa
tion may well be at the very begin
ning of the transmission . 
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~be~treetSurv~al .. ~. ~~~~~~~ 
~ CommView fll[ii] f3 
fie ,Se«ch ~iew S,llting$ ti• 

• II if ~ #l G>lll : 

lillJ IP Statistics ~Packets I~ LoOQ!no I ;13 Rules I 
No Protocol MAC Addresses IP Addresses Ports • 
2 IP/TCP 41:45:53:54:00:00 => 20:53:5 ... 208.128.203.200 => 208.128 .... 1047=> 110 

:....I 

3 IP/TCP 44:45:53:54:00:00 <= 20:53:5 .. . 208.128.203.200 <= 208.128 .... 1047 <= 110 
4 IP/TCP 11:45:53:54:00:00 => 20:53:5, .. 208.128.203.200 => 208.128 .... 1047 => 110 

OxOOOO 
OxOOlO 
Ox0020 
Ox0030 
Ox0040 
Ox0050 
Ox0060 
Ox0070 
Ox0080 
Ox0090 

44 45 53 54 00 00 
00 86 61 co 40 00 
CB C8 00 6E 04 17 
7F KO lF 14 00 00 
76 65 72 73 69 6F 
68 61 6C 66 64 6F 
6F 6D 20 73 74 61 
32 36 38 34 2E 39 
61 6C 66 64 6F 6D 
6D 3H OD 0}. 

ScuceMAC: 
~:53:52:43:00:00 --

OestNtlOn MAC: 
144:45:53:54:00:00 

20 
40 06-}.0 24 
3.5 D6-5D 2D 

2B 4F-4B 20 
6E 20-32 2E 
6D 65 - 2E 69 
72 74-69 6E 
37 30-37 32 
65 ZE-69 73 

Protocol: 
~-

Direction: 

in 

80 CB C3 80 - ta.A@ _@_ $D€U.D€ 

00 38 54 BE 50 18 EE _n __ 50 J- _ 8T~P -

51 50 4F 50 20 28 Oa ____ +OK QPOP ( 

33 29 20 61 74 20 TJersion 2 _ 3) at 
73 74 65 70 2E 63 halfdoJt<e _istep _c 
67 2E 20 20 3C 32 om startinq_ <2 
36 31 34 35 40 68 2684_970726145@h 
74 65 70 2E 63 6F alfdome _istep _co 

m.> _ -

Size: 
148 bytes----

ft'ackett: 14in112 e>Ut/ 0 pass !Auto-taVing: On 18:'( Free Sp. RllSCMC8t 

FIGURE 1 

At the top is a small window 
that should say Dial-Up Adapter if 
you have a Dial-up account, DSL, 
or cable, whichever you are using. 
If it doesn't show your connection, 
go to Settings and Options and 
select the correct one. While you 
are there, you can change the 
color of the text in the two display 
windows. You could use, for exam
ple, INdigo (purple) for INcoming 
and Orange for Outgoing packets. 
Makes it a little easier to keep 
track. 

Now, get connected, then 
click the right-pointing arrow in 
the extreme top left corner (this 
starts it capturing and you have to 
do this only once) and then the 
Packets tab that has the two little 
envelopes. Remember, in Part 2, 
comparing packets to envelopes? 

Then you have to do some
thing to cause data to start trans
ferring. Log onto a web site or 
check your Email, switch back to 
CommView and you'll see lines of 
... well something ... in the win
dows. Click on any line (packet) in 
the top window and the contents 
of that packet are displayed in 
the lower window. More on this 
weird looking stuff coming 
up. 

Across the top 
window you see:. 

No: Protocol: 
MAC Address: IP 
Addresses: Ports : 
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No: is the packet sequence 
number. Every time you clear the 
screen, it starts over at 1. 

Protocol: It says IP /TCP 
which is usually expressed the 
other way; TCP /IP which means 
Transmission Control 
Protocol/Internet Protocol. This 
refers to a set of standards used 
so that data - such as Email to 
your Granny in Iowa - can be sent 
through the Internet even though 
it goes through different machines 
that use different operating sys
tems. That, basically, is IP. TCP 
has to do with re-assembling all 
those packets in order; recon
structing them into the order in 
which they were sent. 

It is not necessary to under
stand this to apply what you learn 
here, but if you would like to read 
the technical details of TCP/ IP, get 
Hacker Proof by Lars Klander. 
Published by Jamsa Press, this 
700-page book is available at 
most computer book stores for 
about $55.00. The ISBN is 1-

884133-55-X. 

MAC 
Address: This 

MAC stands for 
Media Access 

Control and is 
the unique 
identifier of a 
Network 

Interface Card, 
which is a plug-in cir-

cuit board used with computers 
that are part of a network. If you 
don't have an NIC, you will see 44-
45-53-54-00-00 which is the same 
(default) for all computers without 
the card. For now, just ignore it . • 

IP Addresses: Here you see 
the IP addresses of your computer 
and the one you were connected 
to for that packet. By now, you 
should be familiar with your own 
IP, by using IP Agent from Gibson 
Research. 

Ports: A port is a 'doorway,' 
an opening through which data 
flows in and out of a computer. 
Different ports are used for differ
ent purposes. When you log on to 
a web site, your computer uses 
port 80. Check your mail and port 
110 is used. You will also see port 
53 which is used for DNS; Name 
Servers. Remember from Part 1 
how Name Servers convert plain 
English site names to their numer
ic IP address? This is your com
puter accessing a DNS server to 
look up an IP address . 

For now, those are probably 
the only ports you will see on 
CommView, unless someone 
attempts to gain access to your 
computer, in which case, you 
might see any port number all the 
way up to 65,535. But most likely 
the ones you'll see will be 137, 
138, and 139. If you disabled File 
and Printer Sharing back in Part 1, 
there is little need to worry about 
these three ports. 

With Windows 95 or 98, you 
have an icon at the bottom right 

corner of the screen (two little 
monitors) that tells you when data 
is being transferred. And, if you 
have Zone Alarm, you will see the 
little bar graphs light up. When 
you see them blink, you can click 
the CommView task bar icon to 
see what is happening . What ports 
are being used, what IP you are 
connected to . When you see these 
IP addresses, you may well be 
curious as to what they are. Try 
typing them in the Location win
dow of Netscape and see what 
happens. Or, you can download 
the program I will review in Part 5 
which is about IP Tools , called Net 
Demon and available at www.net
demon.net. With Net Demon, you 
can look up these IPs and a lot 
more. 

Other CommView 
Settings 

A fter you have used CommView 
r\Jor a while, you might want to 
experiment with the setti ngs under 
the Rules tab. Here you can set 
CommView to log certain ports 
and ignore others, and do the 
same with IP addresses and text 
strings. You could, for example, 
set it up to log only the IP address
es that companies such as 
Radiate/ Aureate use. 

Gibberish By Any Other 
Name 

What you are seeing in the 
main window is, of course, 

the actual data flowing in and out. 
In the center, you see it in 
Hexadecimal form. Hex is a 
method of counting based on 16 
rather than 10, and uses 0 
through 9 and the letters A to F. 
On the right is the same data in 
part plain English and part more 
gibberish. Actually, these are con
trol characters and binary data 
such as graphics. But if you scroll 
through the lines , you'll soon start 

You Have Mail. 
Spy Mail 

A program was developed, 
several years ago, with which 
someone can send mail that has 
a few lines of 'invisible' text 
added. This code will send back 
comments that are added to the 
original mail when it is forwarded , 
as well a s a list of people whom it 
has been sent to. 

·Although this technique is not 
new, only recently has there been 
anything published about it. 

I will have more on this trick 
in Part 5. Meanwhile, to defeat it, 
just use Pegasus or Eudora for 
Email and not a web browser or 
Outlook Express. 



to recognize things. You'll see 
parts of Email you received, and 
parts of the text that are on web 
sites you visited. 

What You Are Looking 
For ... 

T he name you 
used when 

you set up 
your browser, 
assuming that 
it is some
thing-other 
than your 
real moniker, 
which should-
n't be there. Your 
real name, real 
Email address, 
name of your ISP, 
your computer 
name, anything 
that could iden
tify you to 
whomever is at 
the other end of 
the connection. 
Unusual port numbers 
that could be used in attacking 
your computer. Just like Steve at 
Gibson Research. 

The possibilities are limitless 
with CommView. I spent quite a 
few hours searching for other such 
programs, downloading them, try
ing them out, and nothing I was 
able to find even comes close. An 
excellent versatile program, easy
to-use, and the only one that is 
affordable. The other program that 
Steve used - Iris - is $1,745.00. 
A little steep for a starving writer, 
and also, Iris requires Microsoft 
Internet Explorer. CommView does 
not. 

The CommView Help files are 
useful, and it is a good idea to 
take the time to read everything at 
Gibson Research; at least what 
you can understand (some of it is 
rather technical) and, as I expect 
this program to elicit some ques
tions, I have set up a Reader's 

-~ 

Forum at my web site, 
www.fusionsites.com. 

CyberStal er 

here have been many stories 
of people being stalked, 'fol

lowed' on the 
Internet. The media 

runs them now 
and then, and a 
search at Google 

(www.google.com) 
came up with more 
than 5,000 listings. 

So what is 
CyberStalking, any
way? Using the 
Internet to obtain 
information about 

a person in order 
to snoop. Perhaps 

invade their privacy, 
to harass, 
threaten, or 
intimidate. Or 
even physically 
attack. 

To learn 
enough about a person to be able 
to impersonate them. Use their 
identity to commit crimes, get 
their credit card information and 
go on a spree, charging merchan
dise and services. 

To entice unsuspecting people 
into personal meetings such as 
pedophiles who prey on the inhab
itants of some IRC Chat Rooms. 
Sometimes with tragic results. 
Tragic, but preventable. While 
Cyberstalking is becoming a very 
big problem, there is a great deal 
you can do to protect yourself and 
your family. The most important is 
to not get yourself into a position 
where you may be stalked, threat
ened, or harassed. Just like trying 
to avoid spam in Part 2. 

reven ion 

nee again, it isn't a great idea 
to use a web browser for 

Email, but if you do, make up a 
name and don't include an 
Email address, or just make one 
up; a phoney address. There is 
nothing illegal about this. 

Consider Eudora or Pegasus 
for your personal Email and set 
up a temporary second Email 
account at one of the many free 
sites available. Yahoo, for exam
ple. Use this second account for 
surfing on sites where you are 

asked for a name and 

Cyber-Street Survival ... 
tions they may ask, or use the 
temporary mail ace.aunt. 

Whenever possible, avoid 
using browser response forms at 
sites you visit such as when 
requesting more information on a 
product or service. Use your tem
porary Email program to send the 
information to. Many such sites 
offer this option. 

Never use your Social 
Security number online unless it is 
absolutely necessary, such as 
electronic tax return filing. To 
learn more about your SS number, 
check out an excellent article by 
Chris Hibbert at 
http://courses.cs.vt.edu/-cs3604/I 
ib/lmpact/SSN.html. 

Think about it before you 
make online credit card purchas
es. First, do you really know for 
sure that the company you place 
an order with is legit; a real busi
nes~ rather than a 'fly-by-night' 
operation? Will you get what you 
end up paying for? And, there is 

always the chance that your credit 
card information will be leaked by 
the sites where you have shopped. 
Incidentally, in spite of what the 
media reports, the chances of this 
happening - your credit card info 

\ A r;;;;-;r;;-; 
VV Te~n~ogle~ 

being 'leaked' - is much more 
likely to be caused by errors by 
the site administrators than from 
hackers. 

Like the airline ticket reserva
tions site where a programmer for
got to engage security measures, 
leaving thousands of these records 
open to anyone who connected to 
the site. Or on Netcom, where 
thousands of credit card files had 
been filched, apparently for the 
same reason, and had floated 
around for years. The same error. 

Just doing, or avoiding these 
few basic things can make the 
Internet a much safer place to be. 
But there are some things over 
which you have little control, and 
which CyberStalkers can use. 

Sources 

Information about people, some 
of which may be considered 'per

sonal,' has always been available 
to those who knew how to find it. 

For decades, most people had to 
rely on private investigators and 
'information brokers,' both of 
whom might provide this informa
tion for a fee. But even to those 
with 'inside' knowledge, obtaining 

.~eed~ 
«- DATA 0

ll 

: SHEETS ~ 
RS-232 
Stackable 

PO Box 2426, Ft Walton Beach, FL 32549 Voice/Fax 850-863-5723 

Digital 1/0 Module - 14 1/0 channels individually configured for input or output. Tum 
on/off relays. Sense switch transitions and button presses. 4x4 matrix decoding using 
auto-debounceand typematic repeat. One-shot pulse output with selectable length. $49 
Analog Input Module - 8 single-ended or 4 differential inputs. Self-calibrated, 12-bit 
ADC, reads voltages from 0 to 4095 mV. High/Low alarm trip-points for each input. $59 

Analog Output Module- 4 outputs that span -10 to +10 volts using 12-bit DAC. Built-in 
ramp generator, software calibrated, user selectable POR defaults for each channel. $79 

Stepper Motor Driver - Directly drives a u nipolarstepper motor rated up 
to 25VDC @ 2A. Self-generated S-curve accel/decel profiles provide 

smooth start and stop motion. Software programmable 
ramp-rate. 24-bit absolute motor position counter. $59 

Plug 
end-to-end. 
Stack 32 modules on 
the same RS-232 cable. 

Pulse Counter/Timer - Read frequency from 
0.50000 Hz to 1,500,000 Hz using floating 

decimal point and 5-digit resolution 
throughout range. Measure 

period, RPM, duty cycle, pulse 
length, the velocity of a projectile 
using a pair of trip wires. 24-bit 

pulse count accumulator. $69 
Multi-Drop Peripheral Interface 

Connect a third-party RS-232 
peripheral, ·such as a barcode scanner, 

magnetic stripe reader, force gage, 
multi-meter, etc., onto the multi-drop bus. 

Baud rate converted. 122-byte buffer. $59 
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this public information was not 
usually that easy. Before the 
Internet was available to the gener
al public, clients used to consult 
me from my Yellow Pages ad, and 
ask for various things, sometimes 
even "everything you can find 
about this person." 

This meant many hours in 
libraries , court house basements 
amid boxes containing musty files, 
moving from one government 
office to another. Endless hours 
working the phone, pounding the 
streets, and wearing out shoes. 
Birth and death, marriage and 
divorce, motor vehicles, civil, crim
inal, probate courts, business 
licenses, and DBAs, voter registra
tion ... All available to those who 
knew how to get it. 

Today, much of that data is 
available through the Internet. 
Some of it directly, at sites anyone 
can connect to, and some of it 
through brokers. 

One example is the 'FREE 
public records sites directory' at 
http://www.brbpub.com/pub 
recsites.asp. 

This is far from complete; it 
has only some agencies in some 
counties, but it is an example. 
And, more government agencies 
will be added in the future to this, 
and many other similar sites. 
Check it out if you like. You just 
might find yourself listed there. 
Particularly if you happen to live in 
Florida. 

Go to US Search at 
www.1800ussearch.com and you'll 
see a long list of information that 
may (or may not) be available for 
a fee. Now you might be thinking 
that, heck, this is all public 
domain stuff, isn't it? Not neces
sarily. Your Social Security num
ber is not public domain and, in 
many states, neither is your dri
ver's license number, which is 
sometimes the same. But you 
might get them from this US 
Search site. 

An old 17-page sample report 
included both of these numbers, a 
physical description, list of known 
addresses, business affiliations, 
vehicles owned ... a fair amount of 
information delivered in a matter 
of hours. So, starting with little 
more than a name, it may be pos
sible to obtain all of this. 

Another site that has useful 
information about obtaining Social 
Security numbers online is Full 
Disclosure at www.glr.com. 

Additional information may be 
obtained from some private inves
tigators who, in most states, are 
required to be licensed, or an 
information broker who is usually 
not. Some are very strict in com
plying with privacy laws and oth-
ers are not. If you have the funds, 
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you will probably be able to find 
someone who will get you, for 
example, unlisted phone numbers. 

Now, so far, we haven't got to 
really personal data such as one's 
sex life a[ld preferences, likes and 
dislikes .. . Remember Dejanews 
(www.dejanews.com) from Part 2? 
A massive archive of posts from 
Usenet? People sometimes reveal 
a great deal about themselves on 
Usenet. 

Deja, at least the Usenet 
archives, is being taken over by 
Google, the search engine (and 
one of the better ones, incidental
ly) at http: / /groups.google.com/ . 
Their massive databases contain 
some 500 million messages, going 
back several years. You better 
hope your granny doesn't read 
about how you flamed her after 
last Thanksgiving or you are in 
trouble! 

IRC and Chat Rooms 

I mentioned JRC in Part 2, as 
being a way that spammers can 

get your Email address and that 
you might consider visiting the 
CyberAngels site (www.cyber 
angels.org) to learn more about it. 

Here, on the Internet Relay 
Chat, is where some very person
al, very intimate information is 
often shared. Between people who 
are initially total strangers. 

Now, this is not, in itself, the 
problem - people should be able 
to share whatever they want with 
others. But they should also know 
that the IRC is where 
CyberStalkers have been known to 
hang out. Some of them are 
pedophiles who prey on unsus
pecting children. There have been 
media stories (some of them trag
ic) of personal meetings between 
these creeps and their victims, 
kids leaving home, running away, 
to get together with pseudonamed 
entiti.es they are dying to meet. 
Sometimes literally. 

There are other dangers on 
IRC. It is possible to contract virus
es and Trojans that can wipe out 
or take control of your computer, 
as well as minor irritants such as 
temporary denial of service (DoS) 

attacks which don't cause any 
damage, but require that you 
restart your computer. 

If you are anxious to try IRC, 
you can go to www.irc.net where 
there are free programs to down
load, and excellent instructions. 
Also, you are offered the chance 
to create an online profile. 

You may be asked to enter 
things such as a name, city, state, 
and zip , Email address, age, sex, 
and phone number. The choice is 
yours , but for your own protec
tion , please consider using a fake 
name, as well as the other infor
mation. Again , for Email, you 
can open a temporary account at 
Hotmail or any of dozens of 
others. 

Now, suppose you 
decide to use real 
information. And 
your profile is 
such that a 
stalker decides 
to make you 
a target. You 
start getting 
phone calls. 
That you 
likely would 
rather not 
receive. 

So, you don't include a phone 
number but everything else is 
true. And you still start getting 
phone calls. The stalker has gone 
to one of the lookup services 
such as www.whitepages.com, 
punched in your name and city, 
and gets your number. "But it is 
unlisted." 

These services are not sup
posed to include unlisted numbers 
but sometimes they accidentally 
do. If the stalker strikes out, then 
they can search for people who 
live near you, by street number, 
and call the listings they find, and 
possibly get your number. 

Perhaps by claiming some 
sort of emergency, or other ruse. 
And believe me, this often works. I 
used it with much success for a 
legit purpose, when I worked as an 
enumerator for Census 2000. 

Or, maybe CyberStalkers will 
hire an information broker to get 
your number. 

If they can't get a phone num
ber, then they bug you by Email, 
and if you used your real address, 
then you have another problem. 
Maybe you can trace them, but by 
using a temporary Email server, 
you can avoid the problem in the 
first place. It is even possible to 
find you from nothing more than 
your IP address. More on this in 
Part 5. 

So, when using IRC, the less 
you reveal about yourself, the 
safer you are against 
CyberStalkers. 

ICQ 

This is an acronym for I Seek 
You; a tool with which you can 

let others know when you are 
online. They will be able to make 
direct contact with you , and you 
can, apparently, share things. Text 
files. Programs. Unfortunately, 
people can also send you viruses . 
And Trojans. Your IP will also 
probably be visible to others. 

Personally, I have never used 
ICQ. If you do , I hope you will 
make sure you understand it 
before you install the program. At 
this site http://www.icq.com/fea 
tures/security / security-note.html 
is a tutorial which will be useful. 

Dealing With Stalkers 

Now, suppose the worst hap
pens. Someone is seriously 

stalking you? How will you deal 
with it? What will you do? 

The first and most important 
thing is to not get rattled, freaked 
out. Remain as calm as you possi
bly can. It is very important that 
you not let the stalker think that 
you are taking them serim.rsly. 
Some stalkers are only encour
aged when they discover that they 
are getting to you, frightening 
you. If ignored, they are more like
ly to go away and find someone 
else. 

The next thing is to start a 
log, a journal, as soon as this 
harassment begins. Dates and 
times and the IP you were using 
at the time. Remember IP Agent 
from Gibson Research? Make 
copies of any communications 
you have, whether it is on IRC or 
Email that you are receiving. And 
also be sure that the message 
headers are included, like you 
already learned about in Part 2. 
This is important. Copy all of this 
to a floppy disk, and up~ate it 
whenever anything significant 
happens. 

Email can be monitored. You 
already know that. Email can be 
encrypted, scrambled so that no 
one but the person it is sent to 
can read it. We will have a look at 
encryption in the next article. 

Meanwhile, you might find 
this of interest: Tamosoft, the 
same company that produced 
CommView, once produced a 
nifty program, called "Between 
Us," that can set up a private 
Email system - a Chat Room 
actually, with which you can com
municate with others who also 
have the program. Everything is 
encrypted using well-known and 
time-tested algorithms. 

Tamosoft has apparently sold 
Between Us to another company. 
See their site for details. 



Then, write down a descrip
tion of the incident. What you 
were doing before the contact, 
how it affected you, what you did 
after it ended. If the stalker is 
caught and prosecuted, this infor
mation may be useful to the 
agency handling the case, and 
also to your attorney in the event 
of a civil suit. 

Witnesses 

It is also a good idea to have a 
witness to back you up. 

Someone who sees offensive 
Email coming in, listens in on an 
extension phone, or observes you 
opening paper mail from a stalker. 

Support 

A person being stalked often 
needs support from people 

who have experience in dealing 
with these things. Fortunately, 
there is help available from the 
site listed above (CyberAngels) . 
Here, you may also get some 
more ideas on tracking the stalker. 

e a eren 

hanging ISPs isn't a big deal, 
and although it is an inconve

nience, it is one easy way to make 
it difficult for stalkers to find you 
again through your IP address . 
Each ISP has a block of these 
addresses , and once your server is 
known to a stalker, it is easy for 
them to get the entire list of their 
IPs. This is explained in Part 6 , but 
for now, if you like, download Net 
Demon from www.netdemon.net 
and read about IP blocks in the 
help files . 

If you are being harassed by 
telephone, may I make a shame
less plug for one of my books -
The Phone Book -which has a 
detailed chapter on how to end 
telephone harassment. 
Permanently. You can check it out 
at http://www.fusionsites . 
com/Lysias/My _Books/ my _books 
.html. 

Law Enforcement? 

D on't count on the local police, 
as they have no way of deal

ing with CyberStalkers, unless the 
telephone is being used. But that 
comes later. First thing, call the 
phone company Annoyance 
Bureau and request their services. 
You may need to be very insistent, 
but if you are convincing, they will 
set up a system where the number 
of anyone who calls you is logged. 
Later, this may be forwarded to 
the police and used as evidence. 

Again, Cyber-Street Survival is 
about being self-sufficient. The 

idea is to not get yourself into the 
position where you need help . But 
if you do , then help is available. 

C berPorn: Internet 
Pornography 

T he Internet is an extension of 
the real world. It is an electron

ic reflection of all that people say 
and do and what they are. The 
real world includes 'adult' material. 
Pornography. Art. Smut. Creative 
self-expression. Whatever you 
want to call it. There are adult 'sex 
toy' stores, bookshops, and video 
rentals in most cities, and natural
ly, there are the same things on 
the Internet. 

Beauty, it is written, is in the 
eye of the beholder. And so is evil. 
What one person calls art is to 
another obscene. Who is right? 
Who is wrong? Where does one 
draw the line? There are those 
who say there should be no 
restrictions on Internet pornogra
phy. That is one extreme. Others 
say that nothing that - in their 
opinion is pornography - should 
be allowed. So, who has the right 
to make decisions for others? 
Shouldn't this be a matter or per
sonal choice? Some people don't 
want you to have that choice. 
They want to take away your right 
to choose for yourself. Force their 
own beliefs upon you against your 
will. People who are very rich and 
very powerful. 

Onward Christian 
Soldiers 

In February 1995, Senator Jim 
Exon introduced Senate Bill 

S314, the so-called 
Commu.nications Decency Act. 
This was an amendment to the 
Communications Act of 1934 
which prohibits any "comment, 
request, suggestion, proposal , 
image, or communication which is 
obscene, lewd, lascivious, filthy, or 
indecent." This is so vague, so 
broad, that if the same restrictions 
in the CDA applied to the rest of 
the world, virtually every theater, 
bookstore, library, and museum 
would have their doors chained 
shut by the government. 

This bill could have made all 
ISPs and other Internet facilities 
liable for the content of anything 
sent over their networks. Liable for 
prosecution. Tens of thousands of 
dollars in fines . Confiscation of 
equipment. Up to two years in jail. 
They - the Internet service 
providers - would have to view 
every graphic file received, and 
become the judge of whether or 
not it was "evil" and delete what is. 
They, the ISPs, don't have the time 
or the personnel to do this. So, 

Cyber·Street Survival ... 
graphics would start to disappear 
from the Internet. The great works 
of art. "Disgusting" pictures show
ing how to examine a breast for 
lumps. Scanned photos of missing 
children . Photos showing people 
how to identify skin diseases. 

On June 12, 1996, a court in 
Philadelphia ruled that the 
Communications Decency Act is 
an unconstitutional abridgment of 
rights protected by the First and 
Fifth Amendments. The 
Department of Justice filed an 
appeal with the Supreme Court, 
now known as Reno v. American 
Civil Liberties Union. In a 7-2 deci
sion on June 26, the Supreme 
Court affirmed the lower court 
decision and held that the 
Communications Decency Act vio
lates the First Amendment's guar
antee of freedom of speech. 

Time Magazine and The 
Great Cyberporn Hoax of 
1995 

S hortly (and conveniently) after 
the CDA, in July '95, Time 

Magazine published a feature arti
cle "Cyberporn ," with a photo of a 

small child, horri
fied expression 
on his face, sit
ting in front of a 
computer moni
tor. I can't help 

but wonder if 
a child 

young could comprehend whatev
er it was the little tyke was "see
ing," but the picture had the effect 
Time wanted . It sold one helluva 
lot of copies. And keep in mind 
that Time is not in business to 
bring you the news. Time is in 
business to make money. 

In that article , Time reported 
that "83.5 percent of the pictures 
in Internet Usenet newsgroups 
were pornographic." 

Actually, when the truth came 
out, it was discovered that the 
source of most of this "lewdness" 
was actually a series of private 
BBSs , bulletin board systems that 
are similar to the Chat Rooms. But 
these BBSs were not the Internet. 
They were not part of the Internet, 
and were not connected to or 

accessible from the Internet. 
There was no truth to this arti

cle; it was yellow journalism at its 
worst. But, the media isn't likely to 
let the truth get in the way of a 
sensationalized story ... 

.Marching As To War ... 

T he people behind the so-called 
Decency Act will be back. 

They will try again and again to 
make the entire Internet conform 
to what they approve of. They will 
continue to try and dictate to hun
dreds of millions of users what 
they may or may not see and say 
and hear and do. 

What You Can Do 

If you are not interested in "porn" 
then don't view it. Don't log on to 

sites that have material that you 
consider "indecent." And take the 
responsibility for protecting your 
children. If you do not, the govern
ment will. But, you may not know 
what to do. Your kids probably 
know more about computers than 
you do. So, a good place to start 
is http:/ /www.netnanny.com/ 
where one of the original pro
grams was produced to protect 

children from 
"adult" web 

sites. 
Take the 

responsibility, 
please. Don't 
leave it up to 
the govern

ment. And con-
sider visiting sites 
such as the 
Electronic 
Frontier 
Foundation at 

www.eff.org 
and the 
Electronic 
Privacy 
Information 

Center at www.epic.org. NV 
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Eosy to No'ltg ch Engine 

• des 0 seor 
• l~~ Really ~~r:; constantly 

This Full-Sized Rugged Handheld 3 1/2 Digit Multimeter 
• ('leW lterns A 

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 ) 

Basic Features: 
*Maximum Display: 1999 counts (3 1 /2 digits) with automatic polarity indication 
*Measuring Method: Dual-Slope integration A-D converter system 
*Overrange Indication: "1" appears alone in the display ~------

* All ranges fully protected 
* High Surge Voltage Protection (l.5KV-3KV) 
* Diode Testing with lmA fixed current 
* Audible Continuity Test 
*Transistor Hfe Test 
* DC Voltage Ranges: 200m V, 20V, 200V, 1 OOOV 
* AC Voltage Ranges: 200m V, 2V, 200V, 700V 
* DC Current Ranges: 20uA, 2mA, 20mA, 200mA, 2A, 20A 
*AC Current Ranges: 20uA, 200uA, 2mA, 20mA, 200mA, lOA 
* Resistance Ranges: 200 ohm, 20K ohm, 200K ohm, 2M ohm, 20M ohm 
* Ships with Rubber Holster, Test Leads & Instruction Booklet 

Item# is: CSI TECHMETGR 
RUBBER HOLSTER IS CLUDED ! 
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 o/Test Equipment, Com
puter Systems & Computer Parts, PC Based Data Acquisition & Control Products, 
CompactPCJ 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., M osa, AZ 8 5210 800-528e1417/480e464-2485/FAX: 48(Je464-5824 

.-..,..-,._...._~.;_:~_.__...~~~ ..... ·Sif~~~..:a.~:~~---~~~.,_•.:l-,.&t'._.:,.<·---~ :,~ - ~~~~-~-·~~/·J~~~ ~i;._.,~~iu.. •. ;Jj3:;::,<~~~~~ci~"r-,~~~.,d.~ :..~~.;~~ik .. ~~~~.:,.~'l,~L~·~~· ~· ~ ----



High Performance Auto Ran2in2 DMM 
New to our DMM line-up and possibly (probabTy) the best DMM value anywhere! Includes: Analog Bar 
Graph! Auto-Ranging! Data Hold! Temperature Probe! Frequency Test! Continuity Test! AND MORE! 

6°':c'.:'~:1d , f,.,,.. md;ng 10, .,., chock;ng Available Late December 1999. n:i. .... .-.r.t':ll 
Auto Ranging: For easy, precise range settings M easures-: 
Ra nge Ho ld Co ntrol: allows for manual DC Volts: up to IOOOV 
selection of your test range AC Vo lts: up to 7SOV 
l-314 Digit LCD Disp lay: Reads up to 3260. AMPS: up to 20 Amps (AC & DC) 
Easy to read display. Resistance: up to 30M ohm 
Function Dia l: Easy to use to select C o ntinuity Check: w ith audible signal (signal sounds 1f 
measurement type or turn unit off. resistance is Jess than 20 ohms. Display reads actual resistance). 
4 Jack Plug-ins: Safety design with different Fre que ncy: ( I KHz ro JOOKHz) displays both digital and bar 

capacities for different functions ~~:~s;::;~n~fe Test: Display shows approximate hfe value 

~:~~~ ~:c:~:~i%o~eh~~~c:~~~-:o~~~~~ For based on test condition of I OuA base current and Vee of 
check. approx. JV. 

Low Batte ry Indicator: Advises you when it's 
time to change battery. 
Extra Long 44" Test Leads: Helps get to hard 
to reach places 
Screw-On Alligator Clips: Convert one or both 
probe tips to alligator clips. 
Fuse-P rotected Ci rcuitry 

Te mperature Test: Measures from O" to 1832° F (probe 
supplied!) 
Diode Test : Tests if diodes are shorted or open 

Specifications 
Accuracy 
Vdc: 
V>e 
Ade: #CSl9903 

Built-In Stand: Makes one hand operation easier. 
Shock Absorbing Ru bbe r Carrying Case: with 
convenient probe storage dips and hanging tab. 
Helps protect the DMM from damage if accidentally 

Aac: 
Resistance: 

Input Impedance: IOMohm (VdcNac): over 
IOOMohm on 300 mVdc r.mge 
Re quires two AAA batteries sold separate ly. 

dc:p~ped. 

. ·NeW 

• Frequency Range: 
I OOKHz to 2.060MHz 

• Narrow Band FM (N FM). 
Wide Band FM (WFM). 
AM and Single Side Band 
(SSS) Modulated Signals 
May Be Measured 

• Pll Tuning System for 
Precise Frequency 
Measurement and Tuning 

• LED Backlight LCD 
(192xl 92 dou) 

• Built-In Frequency _ 

Th is product can be used with any 3-1 /2 IDE hard 
d r ive up to I" h igh . It includes an electron ic keyloc 
for safe removal and insertion. Made of ABS 707 
fireproof plastic . U se this product to protect sensit 
hard drive data, take your hard drive between wor 
and home or even set up different users with their 
own hard drives that they physica lly insert every ti 
they use a PC. Other models available from C.S.L 
include RH I 0 series and RH20 series, which are 

interchangea ble within the same interface design ( IDE o r SCSI). 
Other Models ore Available. See www.web· fronics.com under "hard drive and 
accessories" for more details and pictures. 

Counter 

• ~~~~;~:~d ood Bmocy #3201 I 
• All Functions are Menu Selected 
• RS232C for PC Interface and Printer 

Removable Hard Drive Rack with 
Auto Door And Cooling Fan 

Auto door on the outer fram e 
ABS material of outer frame, High 
efficiency cooling fa n See the web site for details 
Worldwi de patent pulling function 
handle 
C E Approved 
Coating iron bottom cover 
For IDE interface 
Fo r I" high 3.5" ' HDD 
Not compatible with our RH I 0 & RH20 
series. Compatible with our RH 17-IDE 

model. Details at WWW. web-Ironies.com 

Mini CCDs (B/W & Color) 
Sensational NEW Design for Small 
Observation Cameras. Smaller and Better! 

Ultra Miniature Design 
Black & White Versions Only 25mm x 
25mm 

ASIC CCD Area Image Sensor 
Extremely Low Power Consumption 
0.5 Lux Min Illumination 

etailed Spec 
on the Web 

Built-In Electronic Auto Iris tor Auto Light Compensation 
Detailed Specs on the Web 

VM1030PA·B 30mmx30mmx25mm, Pinhole lens, 12V $39.00 any qty. 

VM1030A 30mmx30mmx26mm, Standard lens, 12V $39.00 any qty. •
. ,. 

. 

. 

. 

Color Versions Only 32mm x 32mm 
Available in Standard Lens or Pinhole 
Lens 
All Include Pre-Wired Cable Harness for 
Video & Power 
12V Regulated Power Supply Required (120mA typical 
power consumption} 
0.1 LUX Rating {B/W}, 1 LUX (color} 
CCD Area Image Sensor tor Long Camera Life 
Back Light Compensation Circuit 

VM1035A 42mmx42mmx25mm, Standard lens, I 2V with back light compensation $49 .00 any qty. 
VMCB21 44mmx38.5mmx28mm, with 6 infra-red LEDs, I 2V $49.00 any qty. 

Built-In Electronic Auto Iris Lens 

VMCW-H11 A 32mmxl2mmx30mm, Color CCD with standard lens, pre
wired cabling for video/audio, I 2V DC Power $139.00 1$129.00 5 or more 

VMCW·H12A 32mmxl2mmx I 9mm, Color CCD with pinhole lens, pre-wired 
cabling for video/audio, I 2V DC Power Input s139,oo / $129.00 5 or more 

12V, reverse mirror image feature $49.00 any qty. 

ullet CCD Cameras 
B& Wand Color 
• Smart Rugged Metal Housing Detailed Specs on the Web 
• Extrememly Low Power Consumption 
• 12Volt 
• CCD Area Image Sensor for Long Camera Life 
• Built·ln Electronic Auto Iris for Auto Light Compensation 
• No Blooming, No Burning 
• 0.1 Min Lux Illumination (B&W}, 1 Lux Min Lux Illumination (color} 
VMBLT1020 B&W, 21 mm(D)x55mm(L) $54.00 any qty. 
VMBLT1020W B&WWeatherproof (no audio), 21 mm(D)x58.Smm(L) $79.00 any qty. ~ 
VMBLT JC19BW COLOR! Weatherproof (no audio).17mm(D)x88mm(L) $139.00 any qty. 

Low Power Consumption 
1 Lux Illumination 
Built-In Electronic Auto Iris tor Auto 
Light Compensation 
Internal Synchronization 
12Volts 
400 TV Lines 

etailed Specs 
on the Web 

VM301 OPA llmmxllmmx I 8mm, Pinhole lens with audio $129.00 any qty. 

VM3011-A 45mmx40mmx24mm, Standard lens with audio, single board $99. 00 any qty. 

VM3010-A llmmxllmmx32mm, Standard lens with audio $129.00 a ny qty. 

DC to AC Power Inverters ! 
150 watt up to 3000 watt models! 

150w modified sine wave :$2 9 .95(G-12-015B)Check Our Low Prices! 
300w modified sine wave :$39 .95 (G- 12-030) 
150w pure sine wave :$79.00(G-12-150S) 
300w pure sine wave:$119 .00(G-12-300S) 
800w modified sine wave :$139.00(G-12-800) 
lOOOw modified sine wave :$179 .00(G-12-100) 
3000w modifed sine wave(phase corrected), 

(G-12-300) ..... ... ..... ... ... .. $595 .00 

See Our web site for DETAILED Specs.! 

Our Most Sophisticated DMM WeSoldOverlOOLasfYear! 
with RS-232 Interface & Software, 3.3/4 Digit, 4000 Count, 
Auto· Ranging with Analog Bargraph 

• K Type Temperature Probe Included 
• Pulse Signal for Logic & Audible Test 
• Continuity/Diode Test 
• LogicTest 
• Auto Power O FF/"Keep ON" Mode 
• Fused 20A Input with Warning 

Beeper 
• Back Light 
• Data Hold/Run Mode 
• Safety Design UL 1244 & VDE.04 11 
• Protective Holster 
• Silicon Test Leads 

• True RMS Mode 
• I OM Hz Frequency Counter 
• Time Mode with Alarm, Clock, 

and Stop Watch 
• Dual Display 
• I 0 Location Memory 
• Min, Max.Avg and Relative 

Mode 
• Decibel Measurement 
• Cap and Ind. Measurement 
• Temperature Mode (C/F) 

Reg. $169 

More Details 
on our 

Web Site 

PROTEK 506 

VCC-3232 32= x 32= x 10=, CMOS COLOR, std. lens, see web for 
specifications $79.00 I $72.00 5 or more 

VMPS· 71 BA 25mmx25mmx30mm, B/W CCD with standard lens, pre-wired 
cabling for video/audio, I 2V DC Power Input $59. 00 / $49, 00 5 or more 

VMPS-250A 25mmx25mmxl5mm, BIW CCD with pinhole lens, pre-wired 
cabling for video/audio, I 2V DC Power Input s59,oo / $49.00 5 or more 

desoldering 
system is the 
perfect price/ 
performance 
system for 
repair shops, 
schools and 
technicians. details on web site 
Implements a Japanese made ceramic 
heater for high isolation, excellent 
insulation & fast heat-up. Temp. Range 
300-450 degC(572-842 deg F). Comes 
with a high suction vacuum pump. Zero 
voltage switching ensures low noise & 
greater protection for components. 

JF88 .. ........ only $159.00 

•Dual Channel 
•Dual Trace 
•Vert Trigger #OSC-1 030 
•I Year C.S.I. Warranty! 

Manufactured for CSI by a leading 
O.E.M. manufacturer. See our website 
for detailed specifications! 

Digital Read Out 3Amp Bench Power Supplies 
Available in 0-30 volt & 0-50 volt versions 

High stability digital read-out bench power supplies featuring constant voltage 
and current outputs. Short-circuit protection and current limiting protection 
is provided. Highly accurate LED accuracy and stable line regulation make 
the 3000 series the perfect choice for lab and educational use. 

Line Regulation: 2x I 0 ·• +I ma 
LED Accuracy: Voltage ± I% + 2 digits 

Current ± 1.5% + 2 digits 
W ave Line Noise: ~ I mvrms 
Dimensions: 291 mm x I SBmm x I 36mm 

CSI3003 :o-30v10-3amp 1-4 I $99.00 
CSI5003:0-50v/0-3amps 1-4 I $129.00 

5 + /$89.00 
5+ I $119.00 

Bookmark our WEB Site! Many more Power , 
upplies are Available. Look Under Test Equipment -·::'.':'!!\';>""-



The new vent-captor from 
weber Sensors, Inc., measu

ures flow of air or gaseous 
media, utilizing an advanced 
calorimetric principle that was 
pioneered by weber. Unlike 
other air flow monitors, the 
vent-captor has no moving 
parts, can measure low flow 
rates (0-1 meter/second), as 
well as high (0-30 meters/ sec
ond), can operate as a single or 
dual set point alarm or control 
or provide a linearized, 4-
20mA analog output for meter
ing. 

The unit is compact (only three 
inches long), self-contained requiring 
no added circuitry. Unique features 
include field adjustable span and set 
point with LED indication of flow and 
optional stainless steel housing. The 
vent-captor provides measurement 
capabilities previously unattainable. 

CAN BIGBOX is an intelligent 
CANbus field interface which can be 

configured for a wide range of applica
tion-specific CAN nodes. 

With up to 16 isolated 1/ 0 lines 
and one versati le MODULbus socket, 
you can mix and match MODULbus 1/ 0 
modules to create exactly the node 
required. 

MODULbus modules are available 
with a wide variety of functions: digital 
or analog 1/ 0 , opto-isolated serial inter
faces such as RS2 32, RS422 , or 
RS485, and ethernet, GPIB, SCSI , or 
Centronics parallel interfaces, counters, 
motor controllers, or even prototype 
modules for your own design. This 
means that CAN BIGBOX to be config
ured for industrial applications such as 

For more information, contact: 

WEBER SENSORS, INC. 
2230 TOWNE LAKE PKWY., BLDG. 

900, STE. 200 
DEPARTMENT NV 

WOODSTOCK, GA 30189 
770-592-6630 FAX: 770-592-6640 

EMAIL: info@captor.com 
WEB: www.captor.com 

an Ethernet gateway, local motor con 
trol , analog, or digital data acquisition, 
etc. 

CAN BIGBOX features the power
ful MC68332 controller with SJA1000 
CAN interface, and is supplied in a DIN 
rail -mounting box with screw connec
tions for all 1/ 0 signals. Built-in status 
LEDs are helpful for showing local 
process operation. 

Available from stock, CAN BIG BOX 
is priced from $359.00. 

For more information, contact: 

SAELIG COMPANY, INC. 
1193 MOSELEY RD., DEPT. NV 

VICTOR, NY 14564 
716-425-3753 FAX: 716-425-3835 

EMAIL: saelig@aol.com 
WEB: www.saelig.com 

PROGRAMMABLE INDUSTRIAL CONTROLLER 
against inductive spikes when 
driving pneumatic solenoids, 
relays, or motors. 

1COr those desiring more 1/0 in the industrial envi
l'"ronment, Digital Design Solutions, Inc., annouces 
the release of a Programmable Industria l Controller 
which interfaces with 24-volt input and output 
devices using the new 40-pin BSll40p Basic Stamp 
module for increased 1/ 0 count. 

• All inputs are opto-isolated allowing for a good 

Other features include a 
five-volt switching regulator to 
convert 24 volts to 5 for the 
logic section with high power 
conversion efficiency and low 
heat (1.5 amp capacity @ 5 
volts). 

An LCD output connector 
is configured for a pin-to-pin 
mate with a serial LCD back
pack interface. LEDs are 

.,..-· 

ANALOG DATA CAPTURE 
MODULE 

TDL® Technology, Inc. , announces 
their model ADC-405, a new 

Analog Data Capture module espe
cially designed for field data collec
tion using a laptop or notebook host 
computer. 

It features a 12-bit output word 
at a maximum sampling rate of 69 
KHz. The built-in rechargeable bat
teries provide power line indepen
dence during operation. And the cast 
aluminum enclosure provides good 
shielding to enhance unwanted sig
nal rejection in noisy environments. 

The built-in peak detector and 
analog meter lets you set the input 
voltage level for full dynamic range 

without clipping. The control soft
ware first captures the data to a 
memory buffer. At the end of the 
capture period, the data is written to 
a disk file. An external trigger can be 
used to start the capture. 

Single quantity price is $239.00 
plus shipping. Availabi lity is stock to 
four weeks. A full data sheet and 
User Guide in PDF format, and the 
control software can be downloaded 
from our website. 

For more information, contact: 

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 

deal of flexibility. The 16 inputs are easily config
ured to use with both flavors of industrial 24-volt 
sensors both PNP and NPN optical photo sensors 
or proximity sensors. The inputs will also accept 
switches or contacts, various phototransistors, and 
Hall-Effect sensors with open collectors. Input sen
sors derive their power from the four-terminal input 
connections. Thus, there is no need to assemble a 
large section of DIN rail terminal blocks to distribute 
power to sensors. A DIN rail fuse block is recom
mended to power up th is module. 

installed on both inputs and outputs to indicate the 
logic state of the associated 1/ 0 pin. 

EEPROMs, clocks, etc. 

A ULN2803 Dariington array is used to drive 
the 16 outputs using open collector drivers. This 
chip includes internal flyback diodes for protection 

This 16 x 16 controller comes with DIN rail 
mountable plastic holder ready for your application. 
Just add power, a BSll40p, your sensors, controls, 
and some programming to have your industrial 
solution up and running for a lot less money than an 
equivalent mini PLC. 

Two direct 1/ 0 ports are also available for con
trolling specialty chips such as ADCs, DACs, 

The fully assembled controller with 
mounting is avai lable for $389.00. 

For more information, contact: 

DIGITAL DESIGN SOLUTIONS, INC. 
1937 HYDE DR., DEPT. NV 

LOVELAND, CO 80538 
970-667-4239 

EMAIL: ronaldsa@earthlink.net 



COPIES EVEIYllllNG 
PAlllllOllS, 0/S, 

111EWORISI 

EUMlllllES DEFECTS 
ON SCSI AND IDE DRIVES 

PARAWL POii' PRlllJS 
TEST RESUIJS 

INSTAllllY CLONES ANY 
SCSI OR IDE DRIVE 

CLONE, TEST OR REPAIR 
ANY HARD DRIVE 
'1HE MOST COMPLETE HARD DRIVE WORKSTATION WE'VE SEEN!" BOB ROSENBLOOM, DIGITAL VIDEO, INC 

DRIVE SERVICE STATION 
Copy entire hard drives with ease. 

Drive duplicators are essential tools 

for dealers and system builders. Don 't 

spe nd hours installing and formatting 

drives. Do it instantly with the Pro. 

Set up a ny SCSI or lDE drive with 

your original sofrware Conn ecl lil ;rnk 

drives to the Pro and presss start. 

You'll copy entire drives faster and 

more accura1elv 1han 1::- possible on any 

PC. With our combination IDE and 

SCSJ model, you can even copy data 

between diffferent interfaces. All 

mode ls include both 2.5" and 3.5" 

interface adapters. The Pro also 

supports SCA and Wide SCSJ drives. 

Choose the Pro. and you'll also have 

an entire factory drive test and repair 

system for under $1000. The Pro gives 

BUY MANUFACTURER DIREa: $995 

408 330·5525 
you the ability to copy, reformat, 

repair, translate, an d test any hard 

drive. Use the Pro to p ut any hard 

dri\'e through its paces. A full 

factory final test and performance 

analysis is performed. Complete test 

a nd repair reports are sen t to a ny 

standard printe r. 

The Pru will a lso reassign and 

eliminate drive defects. Here's how 

it works: First, a precise media 

a na lysis system scans the disk for 

errors. Defects are mapped out, 

and effectively "e rased. " The error 

correcting system the n "trains" the 

drive to permanently avoid defective 

areas. Data is stored only on the safe 

areas of the disk. Capacity is reduced 

by a n in signi ficant a mou nt, and the 

drive works flaw lessly once again. Get 

the tec hn ology used by major repair 

shops a nd data recovery ce nters. The 

Pro repairs a ll d isk defects caused by 

normal wear. Drives with mechanical 

damage may not be repairable . 

CORPORATE SYSTEMS CENTER 
3310 WOODWARD AVE., SANTA CLARA, CA 95054 

WWW.DRlVEDUPLICATORS.COM 

Call roday for high volume multi-drive copiers and CD Duplicarors 
Sold and intended For backup purposes only. Copyright laws must be observed. 

Circle #94 on l he Re ader Service Card. Nuts & Volts Magazine/ArRa. 200'1 95 



The newest in BAS IC Stamp technology is our BS2p24-IC and 
BS2p40-IC, due out in the first quarter of 2001. Marked by their dis
tinct gold printed circuit boards, these BASIC Stamps have several new 
commands for Dallas Semiconductor 1-Wire and iButton parts, !2C, and 
Hitachi -compatible LCDs. Similar to other PBASIC commands, it only 
takes a couple of lines of code to control these parts. 

Package 
Environment 

Microcontroller 
Processor Speed 

Program Execution Speed 
RAM Size 

Scratch Pad RAM 
EEPROM (Program} Size 

Number of I/O pins 
Voltage Requirements 

Current Draw @ 5V 
Source I Sink Current per I/O 
Source I Sink Current per unit 

PBASIC Commands 
PC Programming Interface 

DOS Text Editor 
Windows Text Editor 

24-pin DIP or 40-pin DIP 

0° - 70° C (32° - 15B° F) 
Scenix SX4BAC 
20 MHz Turbo 
- 12,000 instructions/sec. 
38 Bytes (12 I/O, 26 Variable) 
128 Bytes 

8 x 2K Bytes, - 4,000 inst. 
16 (or 32) + 2 Dedicated Serial 
5-9 VDC 
40 mA Run I 400 µA Sleep 
30 mA I 30 mA 
60 mA I 60 mA per B I/O pins 
55 
Serial Port 
STAMP2P.EXE 
Stampw.exe (vl.l and up) 

The l'C protocol is a form of synchronous serial communication that 
requires only two BS2p I/0 pins. Both pins can be shared between mul 
tiple l 2C devices. A PBASIC code example is shown below: 

I2COUT 0 , $AO , 5 , [ 100 ] 

This code will write a byte of data (the number 100) to location 5 of a 
Microchip 24LC32 EEPROM connected to 1/0 pins 0 and 1 of a BS 2p. 

+SV 

BASIC 4.7K 

Stamp 2p Po=--+-+---s""sg"'"t"":"';"";:'"'1 c~"":_"'• --....-------.....-~12~c-bu-ss 
P1C~-+-+---~~~~-......-1--------+--+--~ 

+SV ::~~~?c +SV 
EE PROM 

AO Vdd 
A1 NC 

A2 SCL 

Vss SDA 

vss 

32.768 
kHz 

PC~~~l2C 
t:~~~ +SV 

AINO Vdd 
AIN1 AOUT 

AIN2 VREF 

+SV AIN3 VGND 

vSs 

EXT 

osc 

8S2P24-IC 
MODULE 

$79 
Writing assembly language code to inter
face your microcontroller to l'C, 1-Wire, 
and LCDs can be tedious. The BS 2p makes 
it easy. If time matters, or you just need to 
get the job done, try the BS2p. We've taken 
everything neat about the BS2SX-IC and 
added features you 've been requesting. 

Jump right in learning about the BS2p by 
downloading the new BAS IC Stamp Manual 
V. 2.0 from www.parallaxinc.com. 

The BS2p24-IC is pin compatible to other 
BASIC Stamp 24-pin DIP modules. 

8S2P4Q-IC 
MODULE 

$99 
Ever been short on 1/0 pins? The BS2p40-IC 
provides 32 pins for your projects. 

P~Lt_A>< M 
To order visit www.parallaxinc.com or call Parallax 
toll-free 888/512-1024 M-F 7 AM to 5 PM PST. 

NUTS & VOLTS MAGAZINE 
430 PRINCELAND COURT 
CORONA, CA 92879-1300 
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