


Over 2,000 Items on Ebay! Many from Distressed or Bankrupt Dot-Coms! 

24GB Ultra SCSI DAT Tape Drives 
No Minimum Bids! 

Sun Workstations and File Servers 
No Minimum Bids! 

Cisco Routers and Hubs 
Bids Start at $5 0 

15,000 RPM Ultra 160 Hard Drives 
$10 Minimum Bid 

Disk drives cost too much. Take advantage of dot-com closeouts and bankruptcies. We're 
liquidating thousands of PCs, hard drives, and accessories. Visit www.scsidrives.com and name your 

own price! Join our mailing list for advance notice when special sale items arrive! 

CORPORATE SYSTEMS CENTER 
3310 Woodward Avenue, Santa Clara, CA 95054 (408) 588-1 I I 0 
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HSC Web Specials! 
The items below can be found in the "Specials" area of our on­
line shopping pages at www.halted.com ... check them out and 
use our secure site to place your order for the holidays! 

Rechargeable 12VDC Battery 
40 AH, lead/acid, Yuasa NPX-150R 
HSC# 18917 $29.50 

Server Cabinet, ATX rack mount, with 
Power Supply, White color 
HSC# 80541 New Price! $179.95 

Battery charger, NiMH 
HSC# 19151 $17.50 

SCSI Controller, lnitio, PCI Bus 
HSC# 18218 New Price! $9.95 

SCSI Controller, Adaptec 1505, ISA Bus 
HSC# 17995 New Price! $7.50 

Mouse, w/ numeric keypad 
HSC# 80539 

$3.95 

$4.95 

Scrolling mouse, translucent body 
HSC# 18829 $9.50 

Computer Power Supply, ATX 
200W, "Mini-Tower"-style 
HSC# 18665 New Price! $14.95 

Computer Power Supply, ATX, 145W 
HSC# 18350 $9.95 

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

Disk Drive Deals! 
+ Seagate ST15150N 4.3 GB "Barracuda" SCSI 

+ 7,200 RPM, 8.0/9.0 ms avg. seek time 

+ 21 Hds, 11 Disks, 3,71 1 Cyl. 

Standard 50-pin SCSI 

3.5" size, half-height (1 .5" tall) 

+ Refurbs, 90-day warranty 

+ Seagate ST1 9171WC, Ultra­
SCSI Wide ASA2. 

+ Formatted capacity: 9.1GB 

+ Spindle speed: 7200 RPM, 
3.5" size, half-height ( 1.5" tall; 

$32.50 

+ 80-124 mbitslsec internal transfer rate 

+ Average Access (read/write): 9.7-10 .7 mS 

$ 39.95 
Special!. .. buy this drive & get a 50-pin (#SCA2.3700) 
or 68-pin (#SCA2.3720) Adapter for $10 .00! 
Normally a $20 - 30 value! 

Computer Speakers, powered 
HSC# 18662 $9.95 

Game-pad, Microsoft "Sidewinder" 
HSC# 80486 $12.50 

Compact AC Inverter for the car, 1 OOW 
HSC# 19021 New Price! $14.95 

Motherboard, 486DX4 AT 
HSC# 18529 New Price! $9.95 

Motherboard, AT Pentium 75 - 200 MHz 
HSC# 18964 New Price! $24.50 

Motherboard, Baby AT, 486 VLB 
HSC# 19003 $9.95 

Multimeter, analog, VOM 
HSC# 18260 $9.95 

Multimeter, DMM, with transistor check 
HSC# 80370 $14.95 

Multimeter, DMM, tilt-up display, nice! 
HSC# 80504 $39.95 

Computer Joystick, "FX2000" 
HSC# 18772 New Price! $3.00 

Distribution Amplifier, 50MHz to 1 GHz 
HSC# 18897 New Price! $19.95 

Tower Chassis, 7-Bay "RAID" 
HSC# 80544 $42.50 

Wireless Music for 4! 

+ Special Package Deal!! 

+ You get one transmitter and four mini receivers!! 

+ Tuneable 900 MHz transmitter has standard 
mini-stereo plug 

+ Connects to your CD, Tape, PC sound card .. etc. 

+ Range: 100 ft. + (depends on height, 
obstructions ... etc) 

+ 12VDC power pack included (for transmitter) 

+ Mini 900 MHz tuneable receivers have belt clip 

+ Standard mini-stereo headphone jack, off/on & 
volume control- unit is the size of a pager! 

+ Receivers run on two AA batteries (not included) 

+ Brand new units! Limited quantities!! 

+ OEM packed, 90-day warranty 

Toll Free (Orders Only) 1-800-4 HAL TED (1-800-442-5833) 

World Wide Web: http://www.halted.com 
3500 Ryder St. 
Santa Clara, CA 95051 

4837 Amber Ln. 
Sacramento, CA 95841 

5681 Redwood Dr. 

408-732-1573 

916-338-2545 

Rohnert Park, CA 94928 707-585-7344 

I 

+ 'Videotronics' Model No. VHS-1 OS player deck 
+ Dual power option! - 110VAC or 12VDC! 
• Perfect for entertaining the kids in the van! 
+ Many other uses ... home, business, camping ... 
• Standard NTSC VHS format , full front-panel 

controls, soft-touch buttons with LED's 
+ Remote control sensor on front panel - remote 

NOT included ... may work with generic remotes? 
+ Removed from working service, 90-day HSC 

warranty 

HSC# 19048 $19.95! 

VHS for even less! 

+ Magnavox Model No VR9100AT01 video player 
Standard 'F' type connectors for inline connection 
Rear panel switch selects Ch. 3 or Ch . 4 output 
RCA jacks for line level video/audio connect 
Pulled from working service. Units have slight 
markings from removed infared transmit element 
covering front panel infared detector. Remote 
NOT included. 
For 110VAC, 60Hz operation 
Removed from working service, 90-day HSC 
warranty 

HSC# 19152 $17.50! 

EASY NETWORK! 
Multi-PC Web Access ... 

Save Money! 
Up to 4 PC's on one phone line! 

Perfect for homes/small businesses 
Share printers, send faxes, backup-files 
Proxy server for multi-PC internet access! 
Only one phone line needed for ISP connection 
Includes 4-port hub/56K modem & 1 network card 
If you want more than two PC's networked, you wi ll 
need more network cards (HSC# 18493 $4.95) 
50 ft network cable, driver/installation manual CD 

OEM package, new, 90-day warranty 

HSC# 80599 $29.95 
+ ... or, you can just buy the modem/net-hub card! 
+ Comes with installation software CD 
+ You can connect your own 10-BaseT network PC's 

(up to three) to its hub and save! 
+ OEM package, new, 90-day warranty 

$17.50 

+ Hewlett-Packard Model 7200 Series CD-R/W 

+ Use just like a floppy! Shares printer port! 

+ Drag & drop up to 650MB on a single CD! 

+ 2X write on CD-R/W, up to 6X read on CD-R 

+ 1 X R/W: 150KB/sec, 2X R/W:300KB/sec 

+ 6X Read: 900KB/sec -- drivers avail. at HP website 

+ EIDE-(ATAPI) interface w/MMC, front tray load 

+ 74 min. on 120mm disk, 21 min. with 80mm disk 

+ Power supply not included (pinout provided) 

+ Refurbished, 90-day HSC warranty 

HSC# 19036 $49.50 

Lab Bench Supply! 
+ Model No. AEEC-350, 0-50VDC @3 Amp 

+ 110VAC, 60Hz -1 50VA-- small footprint! 

+ Dual digital meters for voltage and current 

+ Short-circuit protected, grounded line cord 

+ New, IEC power cord , manual, 90-day warranty 

+ Plug 'n Play switch offers smooth migration to 
Fast Ethernet! 

+ 12 autosensing 10/100 Ethernet ports, one matrix 
port, one expansion port 

• For 10/100BASE-TX/RJ-45 

+ Optional 1008ASE-FX/SC, 1000BASE-T/RJ-45, 

1000BASE-SX/SC, 1000BAS E-FX, or 100BASE­
LX/SC 

+ Features store-and-forward, full/half duplex auto­
negotiation , port-trunking, 802.1 Q VLAN support, 
802.1 p traffic prioritization 

+ Embedded web-server for direct management 

+ 2.8"H x 17.3"W x 12"D 

+ New, boxed w/accessories, 90-day warranty 

HSC# 19062 $199.00 

PCMCIA Ethernet! 
+ EPSON Ethernet PCMCIA interface card 

+ Both 10Base2 and 1 OBaseT cables included! 

+ Compatible with notebooks/PCs with Type II slots 

• Hot card insertion and removal - no power down 

+ No jumpers or switches - Two LED status lights 

+ New, boxed, diskette & manual, 90-day warranty 

$9.95 

For over 35 years, HSC has been your best source for 
high-tech goodies from Silicon Valley ! Haven't visited us 
yet? You owe it to yourself to come see our constantly­
changing, mind-boggling array of electronic parts, equip­
ment, computers, and scientific gear! Find out why knowl­
edgeable engineers, technicians and hobbyists make HSC 
their first stop for all their techno-shopping needs! 

Terms: Some quantities limited; all items are subjectto prior sale. Minimum order: $10.00 
plus shipping. Orders under $20.00 subject to $2.00 handling fee, in addition to shipping. 
All orders shipped FOB Santa Clara, CA {this means you pay freight!) by UPS Surface 
(no P.O. Boxes) unless otherwise specified, in which case prevailing carrier rate~ 
$5.00 handling fee may apply. Prepaid orders that don't include shipping charges will be 
shipped freight COD. There is a $6.00 UPS charge added to shipping 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. 



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

The Atom includes powerful expanded BS2p syntax 
compatible software with commands such as; OWout, 
OWin , ADin , LCDwrite , lf .. Then .. Elseif .. Else .. End if , 
LCDread, HPWM , Hserout, Hserin , Do .. While , 
Repeat.Until and more ! 

tupyi-iqt.t ;,>009 ;?IH!t IJ,r,:i r, lb1.rn --

;u~~------l!l!ll'lli:~~ ; "I~: enru;r19ht t'll01l-t':lll1 !1<1•.\r H.i.cn; 

; ~ltiL ~1ull p1·09.r.11, ll10<._;tr<1l·1 .. _; tio.t:i Lo u•.1• P.~,2 :12 with tht- SfRIJUl 
AmJ ':.ltllJ!E· lf'l"f'lln.1J progl'dl'f <fill w11< _~11th the r<.;2:l:t Sl'rlJI 

;r,wt "' trn JW•H11·Jn, llkf' "'111du"5 b•11ll in hypPr trn1. rrrh pn1q1·,m 
AH ;usli'., HAX;?')) i.intuwt flow rontrol (fcr!i.10~) ;rt11< I:<'. to P1 
AS ; 
Bil ; 
CH : •:~nplt <;f IHtl/<:UIUU! pnllj!'d l~ 

" DH 

" 

POWERFUL SOFTWA 

Easy to use multi docum 
many files as you want 
Easily navigate your fil 
window. 

ATOM - IC MODULE 

ONLY $59.95 
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FEATURES 

for t e .. p - P3 t ol' O s t l'p - 1 
l o• tel'lp -1 
pause51 

n~Kt 

goto lllil in 

• Graphical Debugging (ICD) • Over 300 Bytes of RAM 

:J 

Watch your program run step-by-step as the 
Atom executes each line of code. Easily debug 
your code. Bring your programs to life quicker 
than you ever thought possible ! 

Vll.Cdl NUM 

WATCH IT COME TO LIFE 

No more strategically placing 
debug statements throughout 
your program! Not only can you 
watch your program execute 
li ve , you can keep an eye on 
every variable and ram location 
as they are affected by your 
program. Each program variable is 
displayed in binary, hexadecimal 
and its real values. 

DEVELOPMENT KITS 

• More Software Commands • 256 Bytes of Data EEPROM 
• 32 Bit Integer Math • External & Internal Interrupts 
• 32 Bit Floating Point Math 
• BS2p Compatible Syntax 
• Expanded BASIC library 
• Firmware upgradeable 
• Unlimited Support 
• Free Software Updates 
•Plus More! 

c 

• 3 10 bit AID Converters 
• 2 Capture and Compare 
• Internal Adjustable Vref 
• + I - External Vref 
• 3 Timers, 2 PWM 
• UARTS, 12C, SPI 
•Plus More! 

Microcontrollers Made Easy™ 
4 DECEMBER 2001/N uts & Volts Magaz ine 

Kit Includes: Development 
Board , Atom , Manual , Cable 
and power supply ONLY $I 29.95 

To ORDER V IS IT WWW.BASICMICRO.COM OR CA LL 

us AT 734-425- 1 744 M - F I 0 AM TO 6 PM 
The Atom is a registered trademark of Basic Micro Inc. 



Take your PIC ... Atoms, Stamps, AVRs, PICs ... 
whatever microcontroller you prefer, we've got 
you covered in this month's line-up. 

A PIC Of A Power Supply 
If you're serious about experimenting 
with PIC microcontrollers and their 
applications, then you need a serious 
power supply. This bench instrument 
will power all your PIC needs - present 
and future. 

Page 1 O by Tl Byers 

RVK-BASIC: Fast, Affordable Code for AVR 
Microcontrollers 
Discover a new language that executes millions of lines 
of Basic per second for use with low-cost chips and can 
be downloaded free from the Nuts & Volts website. 
Page 33 by Bob Vun Kannan 

Digital Utility Meter 

Page 48 

Looking for a low-end frequency 
counter that can be integrated with a 
breadboard system? Check out this 
project using a new microcontroller -
the Atom. 

by Michael Simpson 

Also this month ... 

Wire Wrap is Alive and Well 
The PC board fabrication process can 

i sometimes be a daunting task for the 
new hobbyist. However, PC board 

. fabrication may not necessarily be 
R<gut .. w.-.p Modifi<dwrap the only alternative to assembling cir-

.__ _ ____ ___. cuit boards. 

Page 37 by Russ Shumaker 

Strap on Some High Frequency Performance 
You wanted quick band changing, good 
efficiency on lower bands, rapid deploy­
ment from one vehicle to another without 
leaving scratches or holes, and a variety of 
whip configurations ... well, you got it! 

Page 44 by Gordon West 

Aibo Update - Part 3 
SO..vY The Aibopet website - THE premiere 

...,..,,.,,,..,,,.TAL0.<•00 ro• source of info and freeware - has been l>OGS Gl:"I" IT !t1 

shut down by Sony. Find out the ramifi­
cations within the Aibo community and 
get a look at the new Aibo models. 

Page 75 by Jeff Mazur 

Nuts & Volts (ISSN 1528-9885) is published monthly for $19.00 per year by T & L Publications, Inc., 
430 Princeland Court, Corona, CA 92879. PERIODICALS POSTAGE PAID AT CORONA, CA AND 
AT ADDITIONAL MAILING OFFICES. POSTMASTER: Send address changes to Nuts & Volts, 430 
Princeland Court, Corona, CA 92879-1300. 

Subscription order only line 1-800-783-4624; Office line 909-371-8497 

Nuts & Volts 
december 2001 

volume 22, number 12 
Just in time for the holidays ... 
Kit-Bashing with the Velleman 

Christmas Tree 

Make three unusual holiday 
ornaments by modifying the 
same kit. 

Page 6 by J. Ronald Eyton 

Columns ... 

Amateur Robotics 
Memories of a first robot, some good, old books, bits of an interview 
with David Heiserman, and the Third Lonely Gearhead Contest con­
tinues. 
Page 59 by Robert Nansel 

Eledronics Q & A 
What's Up: A high-school student listens to gas molecules. What do 
you do with discarded disposable cameras? Recycle them into all 
kinds of neat projects, like strobe lights and zappers. Serial port 
makes +5V power supply. Readers respond to the problem of stalled 
legacy DOS software on fast PCs. 
Page 54 by Tl Byers 

Laser Insight 
Take a look at diode lasers. 
Page 24 by Stanley York 

Stamp Applications 
Security Concerns. The beginnings of a very simple security system. 
Page 18 by Jon Williams 

Techknowledgey 2001 
High-resolution x-ray imaging; Inexpensive sensor has food, medical 
applications; Terascale computing system available to you (maybe); 
Key-size storage device; Sophisticated graphics pad, cheap; New 
three-axis magnetic sensor; Fingerprint sensor introduced; No reces­
sion at Microsoft; and Egghead gives up. 
Page 8 by Jeff Eckert 

Departments ... 

Advertiser's Index ......... 74 
Classified Ads ... ...... 69-73 
Classified Ad Info .. ..... .. 73 
Dealer Directory ..... . . ... 53 
Events Calendar . . ..... ... 27 
News Bytes . .. ..... .. . . . 16 
New Product News ....... 81 
NV Bookstore . .. . . .. ..... 43 
NV Showcase ... . .... . 78-80 
Prize Drawing .. . .. . ...... 46 
Reader Feedback . ....... . . 13 
Tech Forum ..... . ........ 30 
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KIT-BASH I NG WITH THE 
VELLEMAN 
CHRISTMAS 
TREE 

by J. Ronald Eyton 

PROJECT 
#2 

PROJECT 
#1 

An unaltered Velleman tree was sewn to a red/green Christmas­
colored tie through holes drilled at the edges (at the tips of the 
branches) of the printed circuit board. Light gauge wire was 
soldered to a nine-volt battery connector and threaded through 
the back of the tie. The other end of the wire was soldered to 
the battery connections on the circuit board before sewing the 
tree to the tie. Tie the tie as usual and place the battery in a 
shirt pocket. 
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This Velleman tree was 'planted' in a small terra cotta pot 
and surrounded by small Christmas packages; both the pot 
and the packages were obtained at a crafts store. The red 
LEDs that came with the kit were replaced with red, green, 
yellow, and blue Tl LEDs that are sold in a pack of four from 
Electronic Goldmine (www.goldmine-elec.com) as Rainbow of 
Colors LED Assortment G4256 ($1.00). Four packages (16 
LEDs in total) are needed to replace the Velleman LEDs. 

K
it-bashing is something model railroad enthusiasts do to a con­
ventional rolling stock kit or building/structure kit that pro­
duces an outcome different than intended from the original 
design of the kit. The model builder chooses a kit that will 

serve as the foundation for producing a unique piece of rolling stock or 
a unique building/structure that, for example, may have existed in real 
life for a specific region in the world, but is not available in kit form. 

This process was used to produce variations of one of my favorite 
kits, the Velleman Christmas Tree With Blinking LEDs - Minikit MKlOO 
(contact Yelleman Kit at www.velleman-kit.com for a list of retailers). 
Although the kit was designed to be hung as a decoration, several other 
incarnations are possible. 

The projects are listed here, and details for what little construction 
is involved are given as part of the photo captions. 

Project #1: Create a traditional look by 'potting' the Velleman tree 
and adding multicolored lights. Makes a great table ornament. 

Project #2: Use the Yelleman tree with the blinking red LEDs and 
sew it to a tie with a hidden wire attached to a nine-volt battery placed 
in a shirt pocket. Wear it to your Christmas party. 

Project #3: Make a 'real' electronic Christmas tree. Hardwire the 
circuit exactly as shown in the schematic diagram using parts from the 
kit but not the printed circuit board - decorations are optional. 

MERRY CHRISTMAS! NV 



Ma~e three unusual Christmas ornaments by mo~if 4ing the same ~if. 
The electronic 'tree' shown in the top photo is a hardwired 
replication of the Velleman Christmas tree schematic diagram 
shown in the bottom photo. The positive bus wire and negative 
bus wire were made from straight pieces of coat-hangers (lac­
quer removed with sandpaper) that were bent, embedded, and 
epoxied into two rubber spacers (or feet) that kept the assem­
bly rigid and electrically separated. An enlarged copy of the 
schematic diagram was used as a template for the bus wires 
and for the final wiring of parts. An alligator clip wired to the 
positive side of the battery and connected to the positive bus 
wire was used as the on/off switch. 

PROJECT #3 
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12X Zoom Built-lnPan/Tilt 
Auto Tracking 

Camera 
from 

SONY 

www.polarisusa.com 

H5 w 

~°,,~, l c., 
R1 

The FlexWatch acts as an 
internet camera server. No 
software is needed to view your 

video, only your web browser such as 
Internet Explorer or Netscape. 
FlexWatch includes many special 
functions including video quality 
control, pan/tilt/zoom interface, and 
network configuration. Each function 
is remotely controlled by the web 
browser while using your personal 
computer. FlexWatch features 4 video 
inputs - 1 internal - 3 external. 

MB-1250HRVF MB-1250HRP 

L[)< : '") 

LD~ : 7 
: '( 

I 

I 

---'~ 

CONTROL 
PAN/TILT 

AND ZOOM 
REMOTELY 
OVER THE 
INTERNET! 

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. 

; 

' 
• 
• • 

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 
> All-in-one CCTV system $849.95 
> Built-in digital image storage 

> Programming and image retrieval by 
remote control 

> Built-in video motion detection 

> Built-in alarm interface 

> Quick Change Lens Pack (standard) : 
- 3.6 installed 2.9, 6.0, 8.0 provided 
- 12. 0 and 16. Omm available 

> Black and white standard resolution 

• 
• 
• 

VIDEO HEAD IS ONLY r~~~~~~~~~~ 
7MM IN DIAMETER! 

MB-650U MB-1250P MB-8108 
Color Varifocal Hi-Res Color Pinhole B/W Audio Color Pinhole Infrared B/W 

• 

High speed wide range pan tilt head, integrated 
12X high speed auto focus zoom lens, auto 
tracking and motion detection, fully 
controllable remotely via RS-232C/VISCA, IR 
remote commander supplied. 

4mm-8mm Lens 5.0mm Lens 4.3mm Lens 5.0mm Lens 3.6mm Lens 
1.26" x 1.26" x 2.38" 1.27" x 1.27" 1.18" x 1.18" 1.21" x 1.21" 1.7" x 1.1" .2.4GHz Wireless Receiver 

109.95 89.9 rGFR-5002 - 119.95 
NAT-9 Color Camera - $289.95 
NAT-5 BIW Camera - $249.95 

POLAR I loo 162 3671 470 Armour Drive NE• Atlanta GA 30324-3943 
" ~ 11 Tech 404-872-0722 •Fax 404-872-1038 OM 
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Advanced Technologies 
High-Resolution X-Ray Imaging 

For several years, Cornell 
University (www.cor 

nell.edu) has been working 
with Sandia National 
Laboratories 
(www.sandia.gov) in the 
development of an x-ray iner­
tial confinement system for 
hydrogen fusion . This has 
resulted in Sandia's "Z 
machine," which generates a wwores 

high-power x-ray pulse to cre-
ate temperatures in the range of millions 
of degrees, producing the fusion of 
hydrogen fuel. In an interesting offshoot, 
scientists in Cornell's Laboratory of 
Plasma Studies have discovered a new 
way to create high-resolution images 
of objects as small as fly parts (see a. 1 

figure) and the filaments that keep 
dandelion seeds floating in air. 

In operation, the machine runs a 
powerful electrical current through a 
vacuum chamber that contains a pair 
of very fine, crossed wires. The cur­
rent causes the wires to explode, 
which forms a plasma (a dense gas 
that is so hot that the atoms within it 
break down) known as "X-pinch." 

The plasma created by the 
exploding crossed wires lasts for less 
than one microsecond, during which 
time it implodes and forms one or 
two plasma points, with temperatures 
as high as I 0 million degrees Celsius, 
that last for less than a billionth of a 
second. The high-density plasma gen­
erates bursts of x-rays that can pro-
duce extremely high-resolution radi­
ographs (x-ray photographs) of very 
small objects. 

Because the detail shown in a 
radiograph is determined by the size of 
the x-ray source, microscopic details can 
be shown at very high resolution. In fact, 
the plasma points that emit the x-rays are 
so small that their size is still unknown. 
The Cornell plasma lab soon will begin 
collaboration with scientists in the Cornell College ofVeterinary Medicine to 
determine whether this new imaging technology could have important applica­
tions for medicine or biology. 

Inexpensive Sensor Has Food, Medical Applications 

A simple, inexpensive sensor has been developed by Johnson Matthey 
(www.matthey.com) that can detect gases and micro-organisms. It 

basically exhibits a color change or develops fluorescence when exposed to 
certain low-molecular-weight gases (e.g., sulphur, nitrogen, phosphorus, car­
bonyl, and amines), including by-products of chemical degradation or microbial 
growth. 

For those who are interested in the technical details, the sensor consists 
of a metal (e.g., palladium) that has been complexed with a chromophore or 
fluorophore (that is, a chemical that gives rise to color or fluorescence in a 
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by Jeff Eckert 

molecule). In the presence of the gases we wish to detect, a "ligand exchange 
reaction" occurs, and the metal reacts preferentially to the gas. As the chro­
mophore or fluorophore is released, a color change or fluorescence occurs. 
The reaction can be tailored to a particular application. 

Because the fluorescing material can be printed onto a label or incorpo­
rated in packaging, you may eventually see it included in packaged food to 
detect product decomposition (thus replacing expiration dates on the pack­
age). It also may be useful in detecting packaging that has been tampered with, 
in both the food and pharmaceutical industries. The technology has not been 
incorporated in any commercial products at this t ime, but it is available for 
licensing (contact Johnson Matthey for details). 

Computers and Networking 

Terascale Computing System Available to You (Maybe) 

T he Terascale Computing System (TCS) - presently the most powerful sys­
tem in the world available for unclassified research - was recently 

installed at the Pittsburgh Supercomputing Center (PSC, www.psc.edu/) in col­
laboration with Compaq Computer Corp. and with funding from the National 
Science Foundation. The system is available for use by scientists and engineers 
nationwide for research in areas such as earthquake modeling, storm-scale 
weather forecasting, global climate change, and protein genomics modeling 
(integral to the development of new drug therapies). 

The system employs 3,000 Compaq Alpha EV68 microprocessors, housed 
in 750 four-processor AlphaServer systems running Tru64 UNIX. The EV68 has 
peak floating-point capability of two gigaflops (two billion calculations per sec­
ond). Along with six teraflops of total processing power, the TCS features 3.0 
terabytes of memory; high-bandwidth, low-latency interconnections; and 
extraordinary capabilities for large-scale data handling, including the ability to 
write its entire memory to disk in less than 40 seconds. This extremely short 
system-write time is critical to preserving research data in the event of com­
ponent failure. 

Even if you could afford the $36 million price tag, you probably would not 
want the TCS in your own office. Total TCS floor space is roughly that of a bas­
ketball court. It uses 14 miles of high-bandwidth interconnect cable to maintain 
communication among its 3,000 processors.Another seven miles of serial, cop­
per cable and a mile of fiber-optic cable provide for data handling.And the unit 
is not easy on power consumption. Reportedly, the TCS draws 664 kW of 
power and produces heat equivalent to burning 169 pounds of coal an hour. To 
cool the computer room, more than 600 feet of eight-inch cooling pipe, weigh­
ing 12 tons, circulate up to 900 gallons of water per minute, and 12 30-ton air­
handling units provide cooling capacity equivalent to 375 room air condition­
ers. 

The good news is that you can apply for access to the TCS (or the cen­
ter's Cray T3E machine) through the National Science Foundation's 
Partnerships for Advanced Computational Infrastructure program. The bad 
news is that you have to have a legitimate need for it. For information, visit 

www.psc.edu/grants/paci.html. 

Key-Size Storage Device 

T his month's "why didn't I think 
of that?" product is the 

DiskOnKey TM storage product 
from M-Systems. If you have more 
than one computer, but haven't 
linked them up via a high-speed 
network, this could be the next 
best thing. The key-sized flash 
memory device operates just like a 
hard disk, but requires no power 

supply or batteries (power is pro­
vided via the USB connection) or 
cables. 

You simply plug it into the USB 
port of your computer and use it the same way you would use any external 
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hard drive. The data transfer rate is a respectable 12 Mbits/s, and it is rated for 
an operating life of one million read/write operations. The devices, which meas­
ure less than I 00 mm in length including the protective cap, are available with 
capacities ranging from 8 MB ($30.00) to 128 MB ($130.00) and are PC and 
Mac compatible. Details are available at www.diskonkey.com. 

Sophisticated Graphics Pad, Cheap 

I f you have always 
wanted a pen-and­

mouse graphics pad for 
your computer but didn't 
want to shell out several 
hundred dollars for it, it 
may be time to look at 
Wacom's Graphire2® 
device. The unit, which 
lists for $99.95, can be 
used for drawing, photo 
retouching, and other 
graphic functions . The 
mechanical portion of the 
products includes a cord­
less, no-ball scrolling 
mouse, a pressure-sensi­
tive pen, and a 4 x 5 
active drawing pad. The 
cordless, battery-free pen 
draws with one end and 
erases with the other, and it 
can sense 512 levels of 
pressure to determine the 
width or darkness of a line. 

I 

Wacom's Graphire2® graphics pad features a 
cordless mouse and a programmable pres­

sure-sensitive drawing pen. Courtesy of 
, Wacom Technology Corp. 

A double-sided switch on the side of the pen incorporates two buttons 
that can be programmed to perform a variety of functions. The mouse has a 
resolution of I 015 lines per inch, which is better than that of standard and 
optical mice. 

The Graphire2 comes with Adobe Photoshop 5.0 LE and Corel's Painter 
Classic. It can be used on your PC (requires Windows 98, 2000, Millennium, or 
XP) or Macintosh (requires OS 8.5 or later). In either case, you will also need 
a USB port, CD-ROM driver, and color monitor. For more details, visit 
www.wacom.com/graphire/index.cfm. 

Circui'ts and Devices 

New Three-Axis Magnetic Sensor 

T he Honeywell Solid-State Electronics Center 
(www.magneticsensors.com) has introduced a miniature three-axis 

magnetic sensing solution for next-generation applications.To complement the 
existing HMC I 052 two-axis sensor, Honeywell designed the HMC I 051 Z sin­
gle-axis sensor. When the two are used together, they offer a miniature, low­
power, low-field, three-axis magnetic sensing solution. 

Both the HMC I 051 Z and the HMC I 052 have a sensitivity of 
I mVN/Gauss, a wide field range up to ±6 Gauss, resolution of 120 microgauss, 
and a required supply voltage as low as I .8V. Patented on-chip set/reset straps 
eliminate the effects of temperature drift and stray magnetic fields for 
improved accuracy and reliability. The devices come in a small eight-pin SIP or a 
I 0-pin MSOP (3mm x 3mm x I mm) package. 

For compassing and position sensing applications requiring small size and 
low power drain, the HMC I 052 can be used alone. The HMC I 052 is designed 
for handheld wireless appliance applications such as location-based services in 
mobile phones, compasses, and global positioning system (GPS) applications in 
personal digital assistants, walkie-talkies, watches, and GPS receivers.According 
to Honeywell, it provides accurate orthogonal two-axis sensing. With the 
HMC I 051 Z, the capabilities can be extended to three axes. 

Fingerprint Sensor Introduced 

Fujitsu Microelectronics, Inc. (FMI, www.fmi.fujitsu.com), has introduced a 
solid-state fingerprint-sensor product designed for embedded mobile com­

puting systems and physical-access authentication systems. The MBF 110 finger­
print sensor features a 300 x 300 pixel sensor array that produces 500 dpi 
resolution fingerprint images. Sensor area is approximately 1.5 cm square, 
which allows single-touch fingerprint authentication. The sensor also features a 
patented scratch-proof protective coating, an integrated eight-bit flash AID 

converter, and an eight-bit microprocessor 
interface. 

Sensor operating voltage range is from 
3.3V to SY, and it draws operating and standby 
currents of only 170 mW and 250 µw, respec­
tively. The sensor is a CMOS device, available in 
an 80-pin LQFP and an 80-pin VSPA package. 
The VSPA version employs an integrated stain­
less steel ground ring that provides electrostat­
ic discharge protection and ultra-stiff package 
pins that result in a rugged sensor package suit­
able for heavy-use outdoor access or automo­
tive applications. The price is about $80.00 for 
samples and drops to $40.00 in quantities of 
1,000. 

Indus-try and 'the Pro'lession 

No Recession at Microsoft 

ror the quarter ended Sept. 30, Microsoft Corp. (www.microsoft.com) 
r reported revenues of $6. 13 billion, a six percent increase over the same 
period a year ago. Net income was $1.28 billion including a $1 .24 billion after­
tax charge related to some losses in securities. Earnings were $0.23 per share. 
According to John Connors, chief financial officer, the positive financial picture 
was created by strong demand for Windows® 2000 and NET Enterprise 
Server product families coupled with cost-control efforts. 

In particular, the Windows 2000 Server family showed growth of better 
than 20 percent. For the full fiscal year that will end June 30, 2002, Microsoft is 
predicting revenues in the range of $28.4 to $29.1 billion, including operating 
income of $12.0 to $12.4 billion, and diluted earnings of $1 .61 to $1 .66 per 
share. 

Egghead Gives Up 

I n spite of some last-minute efforts to put Humpty-Dumpty back together 
again, Egghead.com, Inc. (www.egghead.com/), has ceased operations. The 

company had been operating under Chapter I I bankruptcy protection while it 
attempted to find a buyer, but its only immediate suitor, Fry's Electronics, Inc., 
withdrew from the deal because of Egghead's failure to provide required finan­
cial documents. According to the company, orders processed and confirmed 
before October 25th will be fulfilled, but others will be cancelled. NV 
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A PIC Of A Po11rer 
Supply 

byTJ Byers 

If you are serious about experimenting with PIC 
microcontrollers and their applications. then you need 
a serious power supply. This bench instrument will 
power all your PIC needs - present and future -
and well beyond. 

T
he PIC is fast becoming the microcon­
troller of choice among hobbyists and 
experimenters. Although the Parallax 
BASIC Stamp modules are popular with 

our readers, many hobbyists are discovering that 
the fam ily of Microchip PIC single-chip microcon­
trollers offers a cost-effective solution for many 
state-of-the-art embedded applications. Why is the 
PIC becoming the microcontroller of choice? In a 
word, flexibility. As the technologies change, you'll 
find a PIC that's in step. 

But as technology changes, so do the power 
requirements.As expected, the PIC is - and forev­
er will be - compatible with existing five-volt 
technology. But did you know it's also capable of 
supporting the new 2.7- and 3.3-volt technologies? 
A whole new world just waiting to be explored. 

In this article, I show you how to build a power 
supply that focuses on the specific requirements of 
the PIC and its impact on future technologies. With 
this bench instrument, there is no PIC experiment 
too complex or power-hungry that this power sup­
ply can't handle. 

About The PIC Power Supply 

The bench power supply described in this arti-
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de provides 
the voltages 
and currents 
needed to 
power the most complex PIC designs, including 
attached peripherals, displays, and glue chips. Fi rst 
and foremost is a five-volt output that delivers a 
robust one amp that's the primary voltage source 
for the PIC - and most other support chips, like 
op amps, AID converters, and interface chips (level 
translators, line drivers, etc.). 

For those applications that need high-current 
voltages other than five volts - like stepper 
motors - there is a variable 0 to I 5 volts output 
with a hefty 1.0 amps. While I say zero volts for the 
sake of this discussion, that's not the case. The low­
est voltage the LM3 I 7 can attain is 1.2 volts. 

However, I can't think of a reason why you'd 
ever want to dip below 2.0 volts - the lower limit 
for PIC operation - which also makes this output 
perfectly suited for 2. 7-volt experiments at cur­
rents up to 1.0 amps. If you want to push it, you can 
pump out 1.5 amps for periods of up to five min­
utes (the transformer is the limiting factor, not the 
LM3 I 7 regulator). If you do push the envelope, 
allow a I 0-minute cooling-off period between 
sessions. 

There is a third voltage out­
put, too - actually four, if you're 
counting. Most of the time, the 
I 6F84 hums along nicely on just 
five volts. When it comes time to 
program the chip, though, an addi­
tional 13-voltage-source is 
required. This is where the third 
output comes into play. It provides 
18 volts at I 00 mA that most PIC 

Looking inside the prototype. 
The perfboard has since been 
replaced with the printed 
circuit board shown in 
Figure 2. 

- -

.. 
•. J 

programmers use as their primary power source. 
But like I said, the 13 volts is only needed for a 
short burst while programming the chip. After the 
I 6F84 is programmed, the 18-volt source isn't 
needed or even wanted. It seems a shame to let an 
output go unused, but there's not a lot of call for 18 
volts at a tawdry I 00 mA.An auxiliary 12-volt out­
put, on the other hand, would be most useful to 
power devices like sensors, disk drives, and voltage 
inverters - or a BASIC Stamp module . Well , guess 
what? Yep, this output is switchable between 12 and 
18 volts. 

PIC Power Supply Specifications 

Voltage 

+SY 
0-ISV 
+12V 
+18V 

Outputs 

Current 

IA 
IA 

100 mA 
100 mA 

How It Works 

Operation of the power supply is pretty 
straightforward, but there are a couple of design 
twists that make it unique. Starting at the wall plug 
(Figure I), the voltage is transformed via TI to 18 
VAC and rectified by DI , a full-wave bridge rectifi­
er, and filtered by CI to generate about 25 volts 
DC with no load. This is split three ways and rout­
ed to each of the output regulators. 

The top regulator (7805) supplies the +5-volt 
output. It also powers the unlabeled "power on" 
LED (D2) indicator. C2 and C3 are used to improve 
transient response time and smooth out any resid­
ual ripple . The regulator is both thermally and cur­
rent protected; if the chip gets too hot or exceeds 
maximum output current, the regulator shuts 
down. Which is why the output isn't fused . A short 
on t he output simply turns off the regulator until 



the short is removed. 
The 0 to 15 volt output is controlled by the 

LM3 I 7 regulator. Basically, the LM3 I 7 is a variable 
voltage version of the 7805 described above. The 
output voltage is determined by the ratio of R4 and 
R6 using the formula 

Vo = 1.25 (I + R6/R4) 

However, notice that R6 is paralleled by R2, 
which adds a variable factor to this ratio. 
Consequently, the actual resistance of R6 changes 
from 2.8k to 0 ohms (R = R2 x R6/ R2 + R6) as you 
twist the ADJ knob. Again C4 and CS fine-tune the 
regulator's response characteristics. Meters M I and 
M2 monitor this output's current and voltage, 
respectively. 

The 18-volt output is the most interesting 
because of the way the dual output voltages are 
achieved. The internal structure of the 78L 12 regu­
lator is identical to that of the 7805, including tem­
perature and over-current protection. The differ­
ence is that the output current is limited to 0. 1 
amp, or I 00 mA. 

Normally this regulator puts out 12.0 volts 

Figure 2: Foil 
pattern of 
the PIC 

power supply. 

O'Wll-----o 
o---o 

using ground (GND) as its reference. However, by 
raising the COM pin above ground, we can boost 
the output voltage by an amount equal to the offset 
voltage. In this design, a I N752A diode (D3) creates 
a 6.2-volt offset, resulting in a 18.2-volt output. 
When this diode is shorted out via S3, the COM 
pin is again referenced to ground and the output 
returns to 12 volts. 

Construction 

Duplicating this power supply is easy using parts 
you can buy from Jameco and RadioShack. In fact, 
RadioShack is the sole source for these meters at an 
affordable price. Layout isn't critical, with the excep­
tion of a few critical capacitors, and can be con­
structed using any method you wish. The prototype 
shown in Photo I was built on a RadioShack perf­
board. It wasn't until later, after extensive testing, that 
I committed it to an etched printed circuit board. 

Figure 2 shows the foil pattern for the circuit 
board and Figure 3 shows the parts layout. As you 

18VCT@1A 

S1 
ONIDFF T1 

110VAC ~Jiii 
F1 

3A 
+ C1 I 3300uf 

25V 

-=-

Figure I: Schematic of the 
PIC power supply. 

can see, the regulator compensation capacitors (C2 
through C7) are placed VERY close to their respec­
tive regulator - in fact, as close as possible. If you 
decide not to use the 
published circuit board, 
the same rule applies: 
Keep them close. 

For the enclosure I 
didn't want something 
that would take over 
my entire workbench 
(which still has limited 
room in the garage 
even after we moved 
the car to the curb), yet 
a box sturdy enough to 
endure the rigors of 
everyday use. I decided 
on a 4" by 8" by 6" cab­
inet that I bought from 
Alltronics (see their ad 
on page 33). A major 

7805 
+SV 

? 02 

C2 + C3 
R1 I 0.33uf I 1uf 330 

-=- -=- -=- -=-
S2 I soomAl1A I 
M1 R3 

LM317 SOOmA 0.1 (see text) 

Oto +1SV 

R4 RS 
240 + cs 1 Sk 

I 1uf 
M2 -=- -=-RS 1SV 

6.2k 1 
-=- -=- -=-

78L12 
+13V 

+ C7 

I1uf 
rCOM 

-=- -=- -=-

IS3 
1+18V/12V I 

-=- -=-

0-0 

reason I chose this cabinet is because the front 
panel has to be large enough to accommodate both 
meters and the other front panel gadgets - like 

Sola CVS 2000 Watt Constant Voltage 
Transformer provides a very well regu­
lated sinusoidal waveform that Is lso- • 
lated from variations and disturbances • 
in the Input voltage. Also provides 
Isolation and step--up/step-down to 
allow for various Input/output voltages. 
Input 95-130/175-235/1 !!G-260/380-520 
60Hz. Output 120/240VAC 60Hz 

2000VA. 17.8x11.4x9.6, 115 lbs sh. Unused, $250 ea, 2/$450 • 

WHEATSTONE BRIDGE 
ZM-4 Wheatstone Bridge used 
to measure DC resistance. 
Resistance measurement 
range 1 ohm to 1,011 M ohms 
+/-0.15%; As a resistance sub­
stitution box it is adjustable In 
1 ohm steps from 0-1011 O 
ohms. The current limit of the 
resistors Is 16-SOOma depend-

~ - ·~- ,... ~ . . 
.· . 

I·,.· 
- (', f" ,~ ~ 

ing on setting. Galvanometer indicates balance in test 
circuit. Requires three "O" batteries. Also 22.5 to 200 
VOC for more accurate readings above 1000 ohms. 
5.8x7.3x8.8, 12 lbs sh. Used Reparable, $34.50 
Used Checked, $49.50; Manual repro, $12.00 

Allow money for shipping on merchandise. 
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Figure 3: Parts layout for the PIC power supply. 

~ 
+ 

ADJ 

+ COM 

+ 
+15V 

+ ON + OFF 

Figure 4:A drill template 
of the front panel for the 
PIC power supply. What I 
did was print this out and 
pasted it on the front panel 
of the enclosure that you 
see in the photo, then 
applied transparent 
shipping tape over the 
printout to protect the 
paper and create a glossy 
look. 

Note - This template was reduced to 65%. 
Copy at 154% to return to original size, or. a 
full size copy can be found on our web site at 
www.nutsvolts.com 

off-the-shelf analog meters like 
those from RadioShack. 
Unfortunately, the only meter that 
comes close to the specs has a full­
scale range of SOO mA. So to keep 
the meter from boinging itself to 
death, I installed a switch on the 
back panel (S3) that shorts the 
meter out. 

Now the meter (M I) will still 
indicate a reading - just not one 
that represents anything that's on 
the dial. If you wish to calibrate this 
current to align with marks on the 
meter, you can adjust R3 using dif­
ferent lengths of wire between the 
switch and meter or whatever 
resistance you discover that works. 

Three, Two, One ... PIC 
Power On 

Are you done putting all the 
parts in place? No blue plumes of 
smoke? Cool! Then let's cut to the 
chase and see what you have. 

Just because the specs say that 
both the +SV and 0 to I SV outputs 
boast one amp blasts, moderation is 
closer to the truth. Like all power 
supply ratings, the maximum power 
is the cumulative rating of all the out­
puts - let's call it wattage. Starting 
with the transformer, the best it can 
deliver is 18 VA (volt-amps) -
roughly 18 watts. 

There is no way both outputs 
can be outputting one amp at the 
same time. The transformer simply 

those pesky adjustment knobs, switches, and output 
jacks. During initial layout of this project, I soon dis­
covered that you can't crowd this crowd onto a 
front panel that's smaller than four inches by eight 
inches (Figure 4). But any suitable enclosure will 
work - just make sure it has adequate ventilation 
for the heat generated by the linear regulators. 

game. For example, if the input voltage to the five­
volt (780S) regulator is 20 volts (typical) and the 
output current is one amp, then the chip will need 
to "waste" IS watts of heat - about that generat­
ed by a pair of night lights. No, that's not a lot, but 
when bottled up in a sealed enclosure, it becomes 
an oven (how many of you remember Barbie's Bake 
With Me oven, where kids could bake cakes using a 
I 00-watt light bulb?). So, keep it cool. 

can't handle that (at least not for 
long) . Split the output loads into 7SO mA and 250 
mA, which is more likely the situation, and there's 
no problem. All commercial power supplies are 
rated this way. 

What I like best about this power supply, and 
the reason I created it, is that it replaces a handful 
of clip-leads and wobbly breadboard components. 
Moreover, it gives me the power I need to play with 
the next generation of low-voltage ICs. Isn't it time 
you jumped on the new technology bandwagon, 
too? NV 

Ventilation? Yes, linear regulators are like resis­
tors or light bulbs in that they dissipate all wasted 
power in the form of heat - power needed for the 
job at hand, but expendable like pawns in a chess 

Off the circuit board are S2 and R3 . When I 
started this project, I wanted to use inexpensive 

PARTS LIST 

Resistors 
RI -- 330 ohms 
R2 -- 5k potentiometer 
R3 -- see text 
R4 -- 240 ohms 
RS -- ISk (comes with M2) 
R6 -- 6.2k 

Capacitors 
CI -- 3300uF, 2SV 
C2 -- 0.33uF 
C3 -- I uF 
C4 -- 0.33uF 
CS -- I uF 
C6 -- 0.33uF 
Cl -- luF 
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Semiconductors 
DI -- SOV, 4A bridge rectifier (276-1146) 
D2 -- LED with holder (276-069) 
D3 -- I N7S2A 
7805 
78Ll2 
LM317 

Misc. 
MI -- 0-SOO mA panel meter (22-414) 
M2 -- 0-15 VDC panel meter (22-410) 
S 1-S3 -- SPST (27S-634) 
Tl -- 18VCT@ IA 
Fuse holder 
Heatsink (276-1363) 
Knob 
Nylon five-way jack 
Enclosure 

The most popular hobbyist PIC in use today is the I 6F84, an 
eight-bit processor that sells for about $6.00. This 18-pin chip 
sports I K of flash memory and clips along at clock speeds of up 
to I 0 MHz. The I 6F84 operates over a wide voltage range of 2.0 
to 6.0 volts and typically draws 2 mA at S volts; less than I uA in 
the standby mode. 

PDIP, SOIC 

RA2- • 1 18 -RA1 

RA3 - 2 17 -RAO 

RA4!TOCKI - 3 ""C ""C 16 - OSC1 /CLKIN 
MCLR - 4 (") 0 15 - OSC2/CLKOUT 

-i. -i. 

Vss - 5 en en 14 -voo 
(") "Tl 
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co x 
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Dear Nuts & Volts: 

I'd like to start out by telling you 
how much I enjoy your magazine. 
I'm relatively new to electronics as a 
hobby and look forward to each new 
issue. However, 1 feel that 1 must 
comment on the article on "Gravity, 
Inertia, and the Electromagnetic 
Spectrum - Part 1." 

I would ask that Part 2 of this 
series provide a more balanced 
approach on the current state of 
ZPE research (or physics research 
for that matter) . From reading the 
article, you would get the impres­
sion that the ZPE theories put for­
ward by Dr. Harold Puthoff have 
been universally accepted. 
However, 1 have been unable to find 
the support in the mainstream 
physics literature for these theories. 
I anxiously await the names of the 
peer review magazines that this 
research has been published in so 
that I can update my electromag­
netic spectrum chart to include 
Inertia waves (WHAT????) and par­
ticipate in the FCC auctions for 
spectrum at the gravity wave­
lengths. 

Hey guys, we have not suc­
cessfully DETECTED gravitation­
al waves, their existence is 
IMPLIED. Perhaps this was a mis­
labeled science fiction short? As I 
stated above, I am new to Nuts & 
Volts, but I get the impression that 

your readers are down-to-earth, 
skeptical, engineering types . If that's 
the case, here's a few things you 
might want to know about the arti­
cle's major source of information, 
Dr. Harold Puthoff. In addition to 
ZPE, Dr. Puthoff has also been 
involved in several other dubious 
activities over the years; headed 
remote viewing experiments in 1970 
(psychically viewing Russian mili­
tary installations) , claimed Uri Geller 
had genuine Telekinetic powers, 
believes that UFOs regularly visit the 
earth, and often reviews books on 
this topic. He's a regular smorgas­
bord of pseudoscience. 

I would ask that your readers 
make up their own minds on this 
subject, but be aware that all is not 
as it seems. The internet is full of 
intelligent people pushing crackpot 
ideas that have little foundation in 
reality. I don't have a PhD, but I do 
have a B.S. in Engineering Physics. 
Something smells. 

M.A. Curtis, Loganville, GA 

Dear Nuts & Volts: 

In the AYR microcontroller arti­
cle in the August 2001 issue, the 
STK200 starter kit is listed as being 
available from Digi-Key. As of this 
writing, I am told this development 
system is obsolete and the STK500 
is replacing it. 

Dan P. via Internet 

Editor's Note 

In the November 2001 issue, 
the Figure 1 schematic in Don 
Powrie's article on USB­
Microcontrollers For The Masses 
was inadvertently altered during 
our production process and is 
unusable in its printed form. 

A replacement file of the dia­
gram is available on our website 
for download at www.nutsvolts. 
com. We apologize for any incon­
venience this may have caused. 

Miami. Oh-Two Oh-Two Oh-Two. Need we say more? 

1 www.harnboree.org 
Okay, a little more. Feb. 2-3, 2002. Visit our Web site or call 305-642-4139 

,· ·-·-

' 
' 

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 

on large screen! 100MS/s 8-bit or 1.2MS/s 12-bit or fails. Monitor 30 sensors 400 yds away. 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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GONIOMETRIC CRADLE with POWER 
Klinger Scientific, model GRT 80 

Provides precise rotation about on ex1ernol axis. Angular 
range is+- 30°, Position occy: +-0.2mm, angular increment: 
0.01 ore degree. Load cop: l9kg. With 3 phase. 28VDC@ 
l.7Astepper. Used. REG ••• >$4000 Now ••• $595ea. 

NEW, GM960R TIME LAPSE VIDEO RECORDER 

\ 

·' 
AAEON, 486-DX-4-lOOMHz, 

HALF SIZE CPU CARD. 

Finally a brand new. 4 head. T /L recorder with all the features at a price you can afford. Features: • Up to 960 
hours on a standard T-120 VHS tape. • 12 different modes 
for record and playback • Audio recording in the l2H and SBC-455, HALF SIZE CPU CARD. 
24H mode. • 30Day memory backup • Easy mode ~ _ 
setting.• On- screen menus • Auto-Repeat recording mode 
• Serial or One-shot recording • Time, Dale, speed, and : 'iHi t/, 

Alarm indicators on screen. These deluxe units are front 
loading and ore l4"W x 3SH x 12 2"D. llOVAC powered . SPECIAL, GM960R-VCR .•.•.• $379ea. 

Perfect for EMBEDDED APPLICATIONS 
Brand new and in their original manufacturers 
boxes. Each package includes five 3 5· floppies 
with VGA and LCD drivers. A set of interface cables 
for the keyboard. mouse. serial and parallel ports. 
A comprehensive 88 page manual.The SBC-455 is 
an industry standard half size PC/AT compatible 
ISA-Bus card. Our configuration includes an Intel 
486-DX4-l00 CPU and 2MB of DRAM. The on­
board Pct-bus. flat panel/CRT SVGA controller uses 
the CHIPS 65548 chipset. High speed local bus !DE 
controller for mode 3 or 4 hard disks. Compatible 
with CD-ROM, tape and other IDE devices IUp to 
four) On-board features include two high speed RS-
232 ports with l6C550 UARTs. one bidirectional 
SPP/EPP/ECP parallel part and a floppy controller. 
(up to two) In addition ta the 486's l6KB of on-chip 
cache. the SBC-455 includes an extra l 28KB of on 
board cache. Two 72 pin simm sockets far up to 
64MB of DRAM. AMI flash bios. Daughter board 
available from the manufacturer for various flat 
panel displays. Wotchdog timer on board. 
Connectors for PC/104 modules. ·Green · power 
management support. Clear CMOS function . 

NEW, LED ILLUMINATORS, PROVIDE VISIBLE or IR OUTPUT, 
IMPRESSIVE PERFORMANCE in a MINI PACKAGE! 
A super little device. Both models provide even. long range illumination by virtue 
of their 12 high output LED's' For covert use the IR model is the choice with 880nm 
led's. For color and inspection work. the SUPER BRIGHT. WHITE LED's are simply 
amazing. Almost too bright to look at' Both units are l " in diameter and 0.45" 
thick with a 0.6" diam. center hole which fits nicely around a standard micro lens. 
Simply connect the attached 3" long leads l2VDC@ SOmA and your in business. 
Simple and effective. Excellent for use with our GMlOOOB or GM4500 cameras. 
MINl-LUME, IR- 12 •• $29ea. or MINl-LUME, WHITE-12 •• $39ea. 

NEW, lower cost, High quality, MINI BOARD CAM, w/oudio l / 3" 
CCD. 420 lines Res .• 0.3 Lux sens., AGC, Auto Shutler. Pwr. from 9 to l2VDC 
@lOOmA, 266k PIXELS, Std. model, 3.7mm. 92° FOV lens. A real glass lens. Auto 
shutter from l/60 to l/100,000 sec. Focus from lOmm to infinity. Sid . NTSC video out. 
112 ounce' SENSITIVE lo IR. Size Sid: l.25"sq. x l"d. Connections via a 6" pigtail with 
PC board connector. See new MINI ILLUMINATORS shown above. 
SPECIAL, GM- 1 OOOB-STD •••••• $45ea. 

SURVEILLANCE RADAR 
SYSTEM! Model, PPS-15V, 
PROVIDES PORTABLE, 
PERIMETER, PROTECTION, 
Up to 3000 Meler range. Provides 
audible indication of objects w/ 
alarm. Control panel with LED 

, display of battery, signal strength. 
range and azimuth. Can be 

. operated remotely via supplied 
~ coble and detachable control panel. 

lllllilfo~~µ l2VDC or 28VDC powered. Includes 
heavy duty. military. aluminum 

transit case. headphones. batfery and 
tripod. Only 14 lbs. Latest flat antenna design. 

Motorized sweep. REG. PRICE $1295. 
PPS-15 RADAR ••• $895ea. 

SUPER HIGH ENERGY CAPACITORS, 
PERFECT for EMP EXPERIMENTS, 
FLASHLAMP PUMPING, CAN CRUSHER or RAIL GUN, 

ALL WE CAN SAY is WOW! 

Made by Maxwell. their P/N: 36344, roted 
al lOOOuF @2000VDC. +20%, -0%, Rated 
Peak Current: lOOOAmps, Max RMS 
Current 25 Amps. Equiv. series inductance: 
O.l7uH. Connections via two 1/4 x 20 
studs. Size: 4"D x 8"W x 7SH. Weight: 
9.5Lbs. Welded metal can construction. 
Cost over $500 ea. Very limited qty. 
OUR PRICE, 
MAXWELL-2KV •••••• $69ea. 

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

State of the Art Video, Our GMV-3K, DOES if ALL! 
For covert. military & scientific applications that 
must be color. this is it. Unbelievable 0.005Lux @ 
fl .2 performance is enhanced through low speed 
electronic shuttering, digital frame integration and 
advanced DSP. Auto sensitivity mode starts as if 
becomes dark. 24 hour surveillance is possible with 
the optional fl .2 auto iris lens shown below. Seven 
Gain/Shutter modes are user selectable. Normal, 
X4, X8, Xl6. X24. X32, X64 . These provide frame 
rates of 60. 15. 8, 4. 3, 2 and l per second. Auto/ 

~ Man. white balance 3200' to l0000°K. auto/man 
BLC. SIN >52dB. Mirror on/off. Gain on/off. auto electronic shutter l /60 to l / 120 000 
sec .. Alum. housing, dual l / 4x20 mtg. Specs: l /2" CCD. 7681HI X 494M. with 380K 
pixels. 470 lines, l2VDC ±1V@200mA. Std. video out on BNC Size: Slmm x Slmm 
xll5mm long. Regulated power adapter included. All functions can be externally 
controlled. Use standard c-mount lens not included. GMV-3K •••..••••• $449ea. 

High performance auto iris lens, 12mm, fl .2 ••• $199ea. 

ULTRA RESOLUTION & HIGH SENSITIVITY, SCIENTIFIC QUALITY 
for demanding applications.Type GM-6000. offers 410K pixels. 570 lines 
resolution.< 0.1 LUX sensitivity. >45db s/N with AGC off. 
Access all operating parameters. outside the camera' 
C or CS mount. Adjustable shutter speed from 1/60 to l/ 
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. 

DAYLIGHT/ LOW LIGHT MINI CAM & Al l 
LENS, For dawn 'till dusk applications. Rugged alum. 
housing. dual mtg. sockets. l/3" CCD. 420 lines res .. O.l 
Lux sens .• AGC. 12VDC @l20mA. Take full advantage of 
camera sensitivity with super. 4mm. fl .4, 78° FOV Auto Iris 
lens included. BNC video out. 50mm sq. X 65mmL. With 
pwr. adapt. GM-51 OA/1 ••• $179 or 2/$349 

14 DECEMBER 2001/Nuts & Volts Magazine 

SALE SPECIAL, SBC455 •.••• $69ea. 

NEW! WEATHERPROOF B&W mini TUBE CAMERA 
Industrial strength, solid machined housing. 

·Sleek black anodized. BRASS. housing is 
0-Ring sealed & WATERPROOF. Adjustabe 
mount included. Specs: l/3" CCD. 400 
lines resolution, 0.05 Lux sensitivity, AGC, 
Auto Shutter. Operates on l2VDC 
@200mA. 4mm. 78° FOV lens. A real 
glass lens. NTSC video out. Superior 
construction. SENSITIVE to IR. Ultra small 

Size only: l .25" diam. X 2" long. With 60 ft. cable. Great for outdoor use too. 
NEW, GM300K-N •• •••••• $99 

COLOR, UNDERWATER, CCD CAMERA, (down to 60 ft.) 
Now with 12, Built-in SUPER, WHITE LIGHT LED'S, 

Sleek black anodized, BRASS. housing. 0-Ring sealed & WATERPROOF. 
Adjustabe mount incl. Specs: l/4° CCD.' 
350 lines res .. 0.5 Lux sensitivity. AGC. 
Auto Shutter. l2VDC @220mA. 4mm. 
78° FOV lens. A real glass lens. NTSC 
video out. Superior construction. Ultra 
small Size only: l .25"diam. X 2· long. 
With 60 ft. cable. Perfect as a COLOR 
remote area inspection camera. Now 
with TWELVE. super bright. while LED'S' BRAND NEW. 

GM400K-12 with LEDs ........... $229ea. 
or GM400K-N without LEDs .• $199ea. 

NEW! UNITEK, REFLOW SOLDERING 
POWER SUPPLY, type PHASEMASTER IV, 
A single phase. resistance heating control with 
a time-at-temperature feature. The system is 
used for reflow soldering as well as resistance 
brazing and other heating processes which 
can be monitored via a thermocouple. 
Presettable parameters include: proportionally 
controlled healing current. temperature set ~1-
point. at temperature period, auto release of _ 
air actuated reflow head, lheod not included) J"~-!"•liiiiiiiiii..P''/ 
preset release temperature. System is • 
microprocessor controlled offering several 
modes of operation. Operation is via a 20 key keyboard with readout via a 2 
x 40 LCD display. Maximum output current is l5Amps with 50% duty cycle. 
System is new in the box. Includes Unipulse XS transformer as well. This is a 
lucky find. Only one UNITEK-PM4 ••••• $950 

Circle #42 on the Reader Service Card . 

LARGE AREA SILICON DETECTOR, MEASURES LASER 
POWER. A Very Handy Device. Here's a nice little package that 
could n't be simpler to use. A quality, hermetically sealed detector 
with an active area of about 9mm square provides a proportional 
output voltage to a built in voltage divider with accessible trim pot. 
This provides a 20mV per mW output on a pair of 20", Long red 
and black. banana plug terminated leads. Connecting to your 
digital voltmeter enables you to measure mV/mW up to about 
20mW Brand new surplus from the printing industry. A 
threaded brass insert in the base to facilitate mounting. Overall 
size: 2.8"L x l.l"W x 0.4° thick. DETECT-007 ••••• $14.95ea. 

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" WOW! We wish you could see the color saturation and resolution of this superior 
LCD display. Excellent contrast ratio. high 
quality. full color images are comparable Q 
to a CRT. Perfect. portable. general 
purpose color monitor for standard NTSC 
color or B&W video. Fully compatible with 
all our cameras as well as Camcorders. 
VCR's. DVD's etc. OEM "component" style 
unit has no outer cabinet. Designed lo be 
installed in YOUR housing via four 
mounting tabs as shown. Specs: 
Resolution. ll52H x 2341/, 270K Pixels' Cl L.-...;.o_;; _ _;;..;.., __ ,;;:;:;_ _ _J 

Viewing angle. Top 10' . Down 30' . Left 
45' , Right 45' Brightness. 300 nit, Size: W 
x H x D (mm/inl. 157.2 x 122.6 x 8.0, 6.2" x 4.83" x l.l". Weight. lOoz. Supplied with 30· 
input coble. Video input via BNC jack. 12VDC input via a standard barrel connector. 

BRAND NEW, FIRST QUALITY. GMTFT68 •••.••• $1 69ea. 
Regulated 12 VDC/11 OVAC power supply ••••••• $8. 95ea. 

SECURITY MONITOR. NOW YOU HAVE THREE CHOICES! 
Commercial quality, Hi-resolution B&W and Color 
monitors. Brand new. 90 day warranty. BNC video in 
and loop through. Rugged black steel case. Current 
production models. Three models are available: 
choose a 9· or 15" Black and White with 1000 lines of 
resolution or a 14° color with 450 lines of resolution. 
You will be amazed at how much better they will 
make your video look! There is no substitute for a real 
monitor. With UL. FCC ond FDA approvals. 
SPECIAL, BWMONITOR-9HR •••.• $94 ea. 

BWMONITOR-15HR •••. • $159ea. 
COLORMON-14HR •••••• $219ea. 

Actually a doctor would coll them 
onrithroscopic borescopes. Super 

high quality medical grade. stainless. construction. Both 
models have a direct view eyepiece and a standard 90 
degree external light port. The unit pictured above is 
constructed with a 6.5" long X 7.Smm diameter tube with 
the objective end optic angled at a 30 degrees for easy 
viewing of surrounding area. The second style, shown 
below offers a 9.75° long lube with an amazingly small. 
2.2mm in diameter with a flat objective end. Thal could 
really get you info some fight spots. Reg price: $800eo. 

BORESCOPE-6.5" ••••••••••• .• $229ea. 
BORESCOPE-9.75" ••••••••••• $249ea. 
BOREPAIR-6.5"+ 9 .75" ..... $450 per set. 

TECH SPEC" RIA PRISM. 
New in the box. Edmund Optical P/N 
32536. A very nice. BK7 prism in a 
size large enough for display of 
demonstration purposes. Angle 
accuracy± 5 Arc min., Reg price. 
$l35eo. limited Quantity. 
SPECIAL, PRISM-32536 •••• $35 

SPECIAL, PRICE BUSTER, PANASONIC, 
M-A100-PJ, COLOR, CCD CAMERA, 

ALL ACCESSORIES SUPPLIED! 
Originally destined as the video camera. in a 
major brand conferencing system. Now 
available for a fraction of its' original price. 
Great looking styling. Camera has a very 
stable. manually adjustable pan and filif base. 
Front panel LED power indicator. Excellent 
video performance packaged in a sturdy 
2.9"W x 2.9"H x 4.8"L. 11 OZ . package. Simply 
connect camera to any "Video Input." with the 
RCA cable supplied. Camero has 5.6mm lens 
with fixed focus from 18" to infnity. No 
adjustment required' Power is l2VDC from 
power adapter also included. 1/3" CCD. 330lines resolution 37% better than standard 
VHS' Auto while balance. Externally adjustable sensitivity. Perfect for any general 
purpose video appl ication. Brand new. in original sealed boxes. 
NEW, COLOR CAMERA, 100PJ-CCD ••• $59ea. 3 for $149 

NEW, TRIPLE OUTPUT, 60W, POWER 
SUPPLY 

Astec model: SA40-l313. outputs of +l2VDC@ 3Amps, 
+SV@ 5Amps and -l2V@ 350mA. llOVAC input. Very 
compact size: 3"W x S"L x l.3"H Perfect for many hobby 
applications as well as an external disk drive power 
supply. ASTECPS,. •• $4ea. or 6 I $20 

UNUSUAL, DUAL ROTARY MOTION TABLE 
offers 2 independent drives with 0.02° per step! 

A heavy duty, 23"L x 15.25"W x 5/8" thick. black 
anodized alum. panel serves as the base for two 
concentrically aligned. rotary motion units. The 
outer. "platter" is 13" d x O.l" thick blk. anodized 
alum. Drive is via a toothed belt & direct coupled 
3.2" toothed pulley, driven by a stepper mounted 
l/2"diam. pulley. Stepper is: 2.2" d. size 23, l.8° I 
step, SV@lAmp, 4 wire. The inner ·platter" sits 
2.7" above the 13" platter. Its' outer diameter is 4" 
An additional raised center section of 2· diam. elevated l" above the 4· diam. can act as a 
"hub" The inner platter drive is via a toothed belt & direct coupled 3." toothed pulley. driven 
by a stepper mounted l/2"diam pulley. Stepper is: l.5" sq., l.8° / step, 4V@lAmp, 4 wire. 
Steppers are fully independent allowing The large base provides the perfect area to 
"breadboard· your mechanical marvel. Removed from new equipment. 

SPECIAL, DUAL PLATTER •••• $49ea. 



NEW, 470 LINE "DSP COLOR Micro CAM" 
The HIGHEST PERFORMANCE available. 

MICRO SIZED PACKAGE too! 
Yes 470 lines with a 60db SIN ratio to bock ii up! That's 16X better 
than a typical 46d8 standard camera' The GM-4500. CCD camera 
with ifs' DSP technology provides high speed while balance with no 
color roll ing . Auto shutter speed of 1/ 60 to 11120,000 second. Truly 
state of the art. Sleek cost aluminum housing protects the 18mm x 
26mm pc board inside.Mounting bracket & 18" coble with BNC 
video and DC pwr. jock for. no sweat hook up. requires only 
12VDC@ 65mA. Optional mirror function available. Why fool around 
with on open P.C. board? This camera hos it all. • 1/ 4" CCD • 1 Lux • 
AGC • Auto Shutter • 270k pixels • Std. 3.7 mm. 68° FOV lens• 
Focus:lOmm to infinity • 3<ounce' • Size lmml: 33W x 29H x 30D 

GM-4500-STD, SPECIAL...$99ea. 

WEATHER RESISTANT Camera Enclosure, Solid. extruded aircraft aluminum. 
Gloss window.Strain reliefs for cables. Size: 3.5"w x 3.7"h x14"L. New. Perfect for our 

new "Night vision cameras· ENCL-B •••••••••••• $5Sea. 

Adjustable Heavy Duty Mount ••••• $19ea. 

A NICE ASSORTMENT OF C02 and YAG OPTICS TO MAKE YOUR LIFE EASIER! 
All NEW and factory boxed first quality, BK-7 glass or ZnSe. 
ITEM # NAME DESCRIPTION MISC. 
RPl0-02 RISLEY PRISM ldeg. AR @1064 & 540 lo 650nm Aligninmenl/mulli wavelength path. 
RPl0-03 RISLEY PRISM ldeg. AR @450 lo 650nm Aligninmenl/mulli wavelength path. 
BSl0-01 BEAM SPUTTER AR @45deg. for 1064nm YAG or C0

2 
High Power 

BSOl-02 BEAM SPLITTER AR @45deg. for 1064nm YAG or C0
2 

DUAL-01 MIRROR/HT-HR HT @45deg. for 532nm, HR for 1064nm High Power 
PLCV-01 DUAL FREQ LENS HT for 1064 and 6328nm >98.5%, 113mm Focus C02 & HeNe ZnSe 

Order by Item Number. All models priced at $19ea. or 2 for $35 

SPECIAL PRICE, 350MHz, TEKTRONIX 2467, MICRO CHANNEL PLATE CRT! 
with 4 Channels, 500ps per div. in normal room light. Displays intermittent variations as they 
happen. Captures the slowest one shot events with 4ns per division a 100 fold increase in the visual writing 
r ~-. - -. _ ""..- -~ rate over conventional CRT. Features: l ns rise time, 

~ 
: _ <' ..a ' • 500ps/Div lime base. 2mV / Div. vertical sensitivity al 
ff. : ~ :;~ ~'14 i .". 350MHz. 20ps time interval resolution. lMohm I 50-ohm 

2.'l.i:'f_ _ _.,·?.~ T· input. 500Mhz trigger bandwidth. four channels. On-

1 
-.- ·· B · Ef screen wovefmm cursors provide vertical & horizontal 

Ii - ?. -
8 

.. _, ~ ,_. _ scale factors. trigger level. voltage. lime. freq .. phase. 

-------~ fb .,_!1 C ~~-' ratio values and mode indication. With 2 probes. pouch 
0 1 j f""'.-;-'"i;' , ~ ~ .-. <i) 't~ (d and manual. EX. cond. 90 day warranty. 

- - New •• $12K Now SALE, TEK 2467 •••••••• $2295. 

A VIDEO MICROSCOPE in the PALM of your HAND! 
NEW, MAGCAM, VIDEO INSPECTOR, 
OFFERS HIGH POWER and LOW COST. 
Two optical magnifications at the flick 
of a lever. Choose either 40X or 140X. 
A high quality, digital. color CCD camera. with 
dual optical magnification settings and built in 
objed illumination via two ultra bright. while 
LED's. Entire system is fully integrated into a 
rugged and ergonomically designed, hand held 
unit only 2.7"W x 3"H x and 1.B"D Video output is 
standard NTSC via a RCA jock. 12VDC powered. 
CCD provides 380 lines of resolution and 0.81ux 
sensitivity . Complete with power supply and 3 
foot RCA coble. A fantastic and useful device 
for inspection, diagnostics and observation of 
small objects. Perfect for SMT inspection. 
SPECIAL, GM- MAGCAM •••• $199ea. 

NEW, DAY/ NIGHT TECHNOLOGY, 
OPTIMIZED COLOR I JR OPTICS 

DSP technology and 10 Automatic LED's. 
VVeather Tight GM4SOK-IR Makes it Happen 
Features Include: Interactive Infrared illumlnotor 
with 10 high power. wide angle LEDs @ 880nm . See 
oblects 60 feet away during total darkness. A super 
quality 5 element. glass lens. specially coated with 
a 100 layer optical coating. For perfect focus with 

white light and a crisp Image under infrared . Normally impossible due to the 
different focal point for IR and visible light. Solid state Infrared optical switch 

AAEON, 486-DX-4-100MHz, 
HALF SIZE CPU CARD. 

SBC-455, HALF SIZE CPU CARD. 
Perfect for EMBEDDED APPLICATIONS 
Brand new and in their original manufacturers 
boxes. Each package includes five 3.5" floppies 
with VGA and LCD drivers. A set of interface cables 
for the keyboard. mouse. serial and parallel ports. 
A comprehensive 88 page manual.The SBC-455 is 
on industry standard hott size PC/ AT compatible 
ISA-Bus cord. Our configuration includes on Intel 
486-DX4-100 CPU and 2MB of DRAM. The on­
boord PCl-bus. flat panel/CRT SVGA controller uses 
the CHIPS 65548 chipset. High speed local bus IDE 
controller for mode 3 or 4 hard disks. Compatible 
with CD-ROM. tape and other IDE devices. IUp to 
fourl On-board features include two high speed RS-
232 ports with 16C550 UARTs. one bidirectional 
SPP/ EPP/ ECP parallel port and a floppy controller. 
{up to twol In addition to the 486's 16KB of on-chip 
cache. the SBC-455 includes on extra 128KB of on 
board cache. Two 72 pin simm sockets for up to 
64MB of DRAM. AMI flash bios. Daughter board 
available from the manufacturer for various flat 
panel displays. Watchdog timer on board. 
Connectors for PC/104 modules. "Green • power 
management support. Clear CMOS function. 

SALE SPECIAL, SBC455 ••••• $69ea. 

provides day time IR cut filter for excellent color. At night infrared filter will turn off to 
allow Infrared to poss. Also, night time IR LEDs vvill gradually turn on with proper 
amount of Illumination. You can also see color images such as lights and signs at 
night. Fog free cover glass. Specs: 0.5 lux color sensitivity. 60dB Sin ratio typical. 12· 
1/0 cable with BNC video and DC barrel jock. 120 dB smear relection ratio. 

NEW, MINI LASER PATTERN PROJECTOR 
and IT'S PORTABLE TOO! 

Adjustable mount and C power adapter included. GM4SOK-IR .. ... .... $199ea. 

B& W QUAD PROCESOR, The GM4-BQ is on unbeatable value. Four camera inputs 
with loop through. Full screen image. REAL TIME display. high resolution: 960 x480. brightness 
adj. for each chon. Alarm time 11-20 sec.14 alarm inputs. Auto Sequencing mode with adj. 
I dwell:l-4 sec. Quality video processing. 

- ) . ~ . ' ' 
e ~ • ~ ~ 9 • ~ • 

Specs: • 4 video inputs. • l monitor out 
and VCR in/ out. • 4 alarm inputs • Buzzer 
•2 Alarm Out • Dim: 239 xl66 x55 mm. 

GM4-BQ QUAD .......... $169 

MOTORIZED, INDOOR PAN & TILT with CONTROLLER 
NEW, PT100-C provides dependable motion control. 

SPECIFICATIONS: 
Movement range: 350' Pon. +/-60° Till 
Pon:4' /sec .. Till : 3°/sec Load roting : 
Pon: 7kg, 151bs .. Till: 4kg, Bibs. 
Pan: continuous. Till : intermittent 
Cable req 'd .: 6-conductor. unshielded 
Input voltage: 11 7VAC@ 0.02A. 6 walls Operating 
tem perature: -25°C to +60' C 
Construction: aluminum and plastic 
Dimensions· 184H x 115mm diam. Weight. 1.9kg 

SPECIAL.. •• •••••• $289 set 

NEW, LINEAR BALL SLIDES from DC/, Three models available: The large is 
6"L x 2.6"W x l"H with 4· of travel. The medium is 5"L x 2 6"W x l"H with 3· of travel. The 
small is 1.75"W x 1.75"L x 0.75"H with 1" of travel with a removo~e s 
against a micrometer or similar. Features 
common to all include: Solid 
machined aluminum with 
anodized construction, 
hardened steel ways. Slides ore 
usable in any position and con carry 
heavy loads. Over l OOlbs for the large and 
medium and 251bs for the smal l. Straight 
line accuracy of 0.00008" /inch of travel. All ore new. 
limited quantity DCl-LONG •••••••••• •• $79ea. 

DCl-MEDIUM ••.•••• $69ea. 
DCl-SHORT •• ••••••••• $4Sea. 

PRODUCT FEATURES: 
• Built-in microprocessor control. • Approximately 40 patterns. 
• Spinning and geometric loser displays • Pattern modes: Auto. Manual. 
& sound control . • Wireless remote control. • Loser patterns con be easily 
projected in any direction. • Battery or AC powered. • 4 x "AA" batteries & 
AC adopter incl. • 635nm Closs II loser for excellent visibility. • 
• Loser patterns change rhythmically · · 
to sound input. • External sensitively . . 
control for sound mode. · 
• Dimension: 16.0cmlll x 
15.0cm!WI x 9.0cmlHI 
• Weight: 600Groms. 
llncl. batteries.I • Range: 
12meters •Approximately 

@ 
/ 

4 hours run time from / 

bottenes • Warranty 1 yea® 

LASER SHOW-2 ..---

SPECIAL... ••• $79ea. 

FREE, NEW! HELIUM NEON LASER TUBE! 
DON'T WAIT and be DISSAPPOINTED! 

FREE! with a $50 purchase! This month only! 

Output Pwr Typ. 1.0 mW 
Wavelength 633 nm 
Beam Diam. 0.63 mm 
Beam Div 1 3 mrod 
Voltage I± 10011000 Vdc 
Current 1±0.11 4.1 mA 

Mox.Starting Voltage 10 kV de 
Typ Operating lifetime 15,000 hours 
Overall Length 9 6 inches 
Diameter 1.0 inches 
Note: We do not hove power supplies 

ASK for HENE-1MW 

END FIELD of VIEW GUESSWORK! 
3.5 to Bmm VARI-FOCAL LENS 

Brand New. super fl.8 lens allows you to 
smooth ly adjust from a 97 ' FOV @ 
3.5mm to a 44' FOV @ Bmm Now you 
con frame your area of interest just the 
way you wont it' Standard CS-Mount with 

ad justable focus and iris. SPECIAL.. ... $79ea. or 2 for $1 SO 

Circle #42 on the Reader Service Card. 

SONY, ROBOTIC COLOR CAMERA, 
450Line, BX ZOOM, NTSC & S-VIDEO 
OUT, Serial Control of Pan, Tilt and 
Zoom, Auto Iris and Auto Focus! Five 
user presets olow one click ·go-to· scenes with 
pan. tilt and zoom for each in memory. !Under 
software contrail Like having your own R202. 
Intended for use in fortune 500 board rooms. The 
video performance is stunning. Superior to almost 
anylhing we have seen. Camera and lens is an 
integral assembly. Excellent condition. Rugged 
block ABS enclosure. 8 pin mini-DIN & Std. SVHS 
jock. Size: 8"Dx6.5"H. With software and serial coble for remote control. Reg price over 
$4K. limited quantity PICTEL-4K •••• $399ea. 

NEW! 0.01 Lux, COLOR NIGHT VISION CAMERA! 
FANTASTIC LOW LIGHT PERFORMANCE. Exclusive ON SCREEN, 

menu driven setup of all camera parameters. 
NEW, STATE of the ART, GMV-35KOSD, 

Perfect for covert, military & scientific 
applications that must be color. Unbelievable 
O.OlLux @ fl .2 performance is enhanced 
through low speed electronic shuttering. 
digital frame integration & advanced DSP. 

Auto sensitivity mode starts as ii becomes dork. 
24 hour surveillance is possible with the optional 11 .2 lens 

shown below. Specs: Shutter speed auto or manual. 1/60 to 1/ 
120,000, 60dB S/N ratio'. 154dB Smear rejection'. AGC gain 0 dB to 18 dB. 

Digital gain OdB lo 12dB. Digital zoom continuous from up to 2X in O.lX steps. Masking 
mode allows hiding 4 programmable zones for privacy protection. Camero on screen 
name. Choose you own name for the camera and display ii on monitor for easy 
identification.I White balance modes: Auto tracking. one push or selection from 32001<. 
48001<. 56001<. 78001<. and "double white balance· independent while balance circuit for 
both bright and dork zone. maintains correct white balance even with combined indoor 
and outdoor lighting. Programmable 48 zone bock light compensation mode for difficult 
lighting situation. Negative mode for negative film reading. Mirror image and up/down 
selection for rear view and camera mounted upside down. Seven Goin/Shutter modes ore 
user selectable. Normal. X2. X4. XB. X16. X24, X32. X64. These provide frame roles of 
60, 30, 15. 8, 4. 3. 2. and l per second. Alum. housing. duol 1/4x20 mtg. Specs: 112· 
CCD. BlllHI X 508M. with 412K pixels. 470 lines. 12VOC ±lV@250mA. Std. video out on 
BNC. Std S-Video out on 4Pin connector. Size: 2"H x 2·w x 4.5" long . Regulated power 
adopter included. C-mounl lens not included. 

SALE, GMV-3SKOSD ................. $399ea. 
High performance lens, 12mm, fl.2 ••• $69ea. 

UNITED WE STAND 
LCD, 128 X 64, 
GRAPHIC PANEL 
Voritronix. MGL5128-64T· 
G-HT-HV. 128 x 64 pixel 
module. Std. Toshiba 
T6963 driver. 8 bit parallel 
interlace. Module size: 
78mmW x 70mmH x 
lOmmD. Viewing area: 
62mmW x 44mm H. Doi 

size: 0.39mm x 0.55mm. Dot pitch: 0.44mm x 0.60mm. 
with data. Removed from new equipment. 

LCDMGLS128 •• $24ea. 3/$69 

A unique experimenters find . High quality, gloss. super 
flexible light pipes. Four 15" long, steel armored "fingers· 
ore terminated and polished on one end as a 0.46"0D x 
0.036" ID bundle. Al the opposite end bore fibers from 
each bundle or fanned to provide a straight line output 
which is 9· long x 0.032" lhick. Terminated at a convenient 
alum. plate. Assembly is 21" in length overall. Excellent 
condition. Removed from equipment. lid. Qty. 

LIGHT-PIPE-4 ••••••••• $29ea. or 2 for $49 

SALE on ALL TYPES of COVERT CAMERAS, all available with audio, 
Specification for all models include: 1/3" CCD. 410 lines Res .. 0.3 Lux sensitivity, Power 
from 9 to 12VDC @lOOmA. 90° FOY lens except dome and PIR which ore 80° . All focus 
from 2 ft. to infinity. Standard NTSC video out. SENSITIVE lo IR. note: Smoke & Motion 
detectors not functional. Clock & Exit operate normally. Don't see what you wont? We 
con put a camera in anything you desire. 

I 

.EXIT 
Smoke Det., Motion Det. or Clock Camera, Special...$69ea. 

Exit Sign, Special ••••• $79ea. Please add $10 for audio. (any model) 

BRAND NEW, VIDEO MOTION SENSOR. The model VM-10 connect to any 
standard video signal and you've got on electronic 'watchman· diligently watching the 
entire scene. Or any adjustable sized area within the scene. Such as a doorway or even 
a drawer or cabinet . A stoteoftheort ~ 
security aid. The unit will close a contact ~ 
when it senses a change. Auto or manual • ·- • • • • . ~ 
reset. Internal buzzer with volume control and ~ .• • • • • • • t 8 
ad justable on time. VCR record and VCR stop output. !use w ith lime lapse VCR.I llOVAC 

powered . Adjustable sensitivity. Video loop through. NEW, VMl 0 •••••• $179ea. 

NEW! TRIPLEX, COLOR or B&W, DIGITAL VIDEO MULTIPLEXER, 

OUTPUTS up to 16 FULL SCREEN IMAGES at the SAME TIME! 

Records ALL Simultaneously! 
The GMUX-16 is a feature rich 
Triplex multiplexer. Triplex gives the 
ability to Walch. Record or Replay. 
all al the some lime' The GM UX-16 ~~~~~~~~~~~~~~-~~~ 

offers stunning performance and flexibility in a feature pocked piece of industrial strength 
video equipment. The self contained unit is compact and con handle up to 16 channels in 
color or block and white. Both of which con be freely mixed. It's high performance allows 
you to dispense with two 8 way quads or multiplexers at a stroke. simply leave the 
unwonted channels unplugged until expansion is required. Simple On-Screen. menu 
driven set up. 720 X 240 pixels al a refresh rote of 30 fps in full screen mode and 2 fps in 
complex or 16 way mode from its 60MHz processors. Alarm management is comprehen­
sive with day/night options. up to 100 log entries. and that's for each camera! Dual monitor 
outputs. dual VCR input/output Standard composite and S-Video 1/0 for VCRs, N.C/N.O. 
Relay alarm outputs. 16 channels of alarm input. Time and dote. Front panel mounted 
switches ore tactile and easy to operate. Don't miss this one. 

NEW, GMUX- l 6 ................ $829ea. 
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Local Builders Host 
Robot Rumble 

The Northeast Robotics Club is 
sponsoring a Combat Robot com­

petition to be held on Saturday, March 
23 and Sunday, March 24, 2002, 

between I O:OOam and 6:00pm, at the 
East Coast Hobby Show, located at the 
Fort Washington Expo Center in 
Philadelphia, PA. 

Upwards of 30 robots built by 
people from all over the country will 
be entered in this competition, which 

promises to deliver a thrill a minute as 
these metal monsters clash in the 
club's two-ton custom-built combat 
arena. This I 6x 16 foot behemoth is 
capable of safely containing anything 
the robots can dish out. 

Robots will be on display for the 

R Oger 's
cabies • Computer • Communications • Network • Audio 

800-366-0579 
Mon. - Fri. 661-295-5577 

a:3oam - 5:30pm FAX 661-295-8777 

• Video 

• 
HID 

Systems 
__ . __..-Specialist Inc. 

24895 Avenue Rockefeller 
Valencia, California 91355 

"We Have Great Connections" 

w w w Ro 
CAT. 5 CABLE 

5 Colors 
to Choose 

From 
: .. a: ,.#'I 

TE-038-L5 
TE-078-L5 
TE-128-L5 
TE-258-L5 
TE-508-L5 
TE-758-L5 
TE-108-L5 

3ft. Straight Patch 
7 ft. Straight Patch 
14ft. Straight Patch 
25ft. Straight Patch 
50 ft. Straight Patch 
75ft. Straight Patch 

100 ft. Straight Patch 

$1 "' 
$1 75 
$2"' 
$499 
$7"' 
$1400 

$14"' 

gray • blue • green • red • yellow 

use 
USB CABLES 

CC-USB-AB6 6ft. USB "A"-''8" MM $399 

CC-USB-AB10 10ft.USB"A"-"B" M/M $499 

CC-USB-AB15 15ft.USB "A"-"B" M/M $599 

CC-USB-X6 6ft. USB "A"-"A" M/F $399 

CC-USB-X10 10ft. USB "A"-"A" M/F $499 

USB FINGER MOUSE 

e r s Sy s t 
S-VGA Extensions 

male/female 
black 'I ' ~ .. ·\ 

·,,.-..:~ ··- ~ . ... - ~ 

e 

CC-VGA-6MF 6FT ............................. $3"' 
CC-VGA-10MF 10FT .. .. ......................... $5"' 
CC-VGA-25MF 25FT ... .... .. .. ...... .. ........ $16ro 
CC-VGA-50MF 50FT.. .. ....... .. ............. $2400 

CC-VGA-100MF 100FT .. ....... .......... .. ...... $44ro 

S-VGA Switch Box Cable 

male/male 
black 

CC-VGA-6MM 
CC-VGA-10MM 
CC-VGA-25MM 
CC-VGA-50MM 
CC-VGA-100MM 

6FT. ....... ............. $399 
10FT.. ... ...... .... .. .. $5•• 

25FT.. ................. . $1600 

50FT ........... .. .... ... $2400 

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 
interference. Furthermore, our premium cables are 
Plug-N-Play ready and are compatible with the latest 
technology . 

Have you just upgraded to 
a larger monitor, and noticed 
ghosting images and slow 
data transmission? 
These VGA monitor cables are 
high-resolution multimedia cables with a HD15 
connector to your PC. Recommended for all 

Finger Trackball, PS2 or USB. A great way monitors. 
to "mouse" around without having your 
mouse-hand "fixed" on the table. It releases 
and relaxes your hand in any position while 
you surf the web! Or play a game! Retail 
box. 

TM-294-USB 

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

CC-VGA-6MM 6FT ........... Male/Male $39 

CC-VGA-10MM 10FT .. .. ..... Male/Male $59 

CC-VGA-6MF 6FT ......... Male/Female $39 

CC-VGA-10MF 10FT.. .. Male/Female $59 

KYM Cable Sets 

1-SVGA 2-PS/2 
Combo Cable 

CC-PS2-VGA6 
CC-PS2-VGA 1 
CC-PS2-VGAF 
CC-PS2-VGA 1 F 

6ft. Male I Male 
1 Oft. Male I Male 
6ft. Male I Female 

1 Oft. Male I Female 

$1200 

$1500 

$1200 

$1500 

m s c 0 m 
PATCH PANEL 

12 port horizontal CAT 5 Patch panel 
110 style T568 A/B 350MHz. Comes 

with panel, bracket, screws and wire 
covers on bracket. 

PP-12-BKT 

IEEE-1394 FIREVVIRE 

FW-6X4-6 
FW-6X4-10 
FW-4X4-6 
FW-4X4-10 

6ft 6pin x 4pin ... ... $10oo 
10ft 6pin x 4pin .... $1200 

6ft 4pin x 4pin .... $1000 
10ft 4pin x 4pin .... $12°0 

Mini-Centronics 
10 FT. IEEE-1284 0825 to 
Mini Centronics36 Cable 

$ 3 50 

any quantity 

CPU's-Motherboards-HardDrives 
Memory -SCSI Adaptors 

SCSI Cables - CD burners 
CD's & Rewritable CD's 

And Much Much More!!!!! 
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public to view, and many builders can 
be witnessed repairing their 'bots 
between fights. Time permitting, mem­
bers of the press will be invited to take 
the controls and put several of the 
'bots through their paces. 

The NERC is a rapidly growing 
group of robot builders with a mem­
bership centered on the Philadelphia 
region. You may have seen similar 
robots on shows such as Battlebots TM 

or Robot Wars TM. While they may be 
smaller, rest assured that these 'bots 
are no less destructive than their big­
ger cousins. 

For more information, contact: Ed 
McCarron @ 610-583-6136 or email: 
emccarron@robotconflict.com. 

Newest Robot Sto re 
Catalog Unleashes N ew 
Robot Pets, Bugs, and 

Smart Toys for Smarter 
Kids! 

It used to be if the box received more 
playtime than the toy, that toy failed. 

With today's "smart toys," if the toy 
does more learning than the child, that 
toy also fails. And the loss goes far 
beyond the price of the toy. 
RobotStore.com stocks a multitude of 
great robot-related products that 
expose curious minds of all ages to a 
wide range of really cool topics. 

Fifteen-year-old Mondo-tronics, 
Inc. - home of the biggest selection 
of hobby robot kits, books, toys, and 
more - has released their new Robot 
Store catalog, which includes a fasci­
nating array of interactive robots such 
as the new B.1.0. Bugs, the unstoppable 
Desktop Rover, life-like Kinetic 
Dragonflies, new species of butterflies, 
and a pet shop's worth of robot dogs. 

Desktop Rover - Tiny RIC Tank 

Go forth and conquer! Inspired 
by NASA Planetary Exploration 
Missions, the Desktop Rover lets you 
explore "alien" landscapes remotely. 
Independent left and right tracks let 
you spin and maneuver in all direc­
tions. With plenty of torque, you can 
climb over obstacles with ease! Also 
includes a built-in "laser tag" game for 
two or more Desktop Rovers. Hide 
behind the soda cans and pop out for 
a surprise attack! Available in four dif­
ferent channels, so up to four Rovers 
can battle it out for desktop domi­
nance all in the safety of your own 
home. Pocket-sized for easy transport 
to new worlds. 

New Home for Sony's AIBO 

Robot Store now offers Sony's 
amazing AIBO ERS-210 Entertain­
ment Robot. It grows, learns, responds 
to voice commands, shapes, and 
images, and much more. Robot Store 
offers the entire line ofAIBO ERS-210 
products, and has an extensive set of 
information on line. For a good laugh 
and an example of the limitless fun to 
be had with AIBO, check out Cliff and 



Tony Thompson's AIBO home movie 
called "K-9 vs. Thunder Lizard" at 
http:! /homepage .mac.com/ton itt/i Mo vi 
e Theater.html. 

AIBO also responds to over 50 
spoken commands like "stand," "kick 
the ball," "dance," and "karate chop." 
AIBO learns from its experiences, pos­
itive and negative reinforcement, and 
develops a unique personality. Please 
download our AIBO.PDF file for tons 
of additional information and acces­
sories. We want to be your AIBO 
source and our low prices prove it! 

l~Cybie Arrives! 

If your budget draws you toward 
other robot pets, there's an alternative 
robot dog - i-Cybie! The hot and 
long-awaited i-Cybie includes 16 
motors for a wide range of amazing 
motions, plus a sophisticated artificial 
intelligence system that lets your i­
Cybie develop its own unique person­
ality. 

Voice recognition software that 
actually responds to your verbal com­
mands! Plus sound and light effects, 
interactive and remote control modes, 
and much more. 

Robot Insects Swarm! 

New breeds of robotic life forms 
from B.E.A.M. creator and robotic pio­
neer, Mark Tilden, have also newly 
emerged. Rambunctious, noisy, and 
aggressive, they're a "Revolution in 
Evolution." Each Bug contains "nerv­
ous network" circuitry that reacts to 
the world much like a living insect. 
They actually walk on their four legs, 
exploring and interacting with their 
environments. Plus you can take con­
trol via the included remote unit. Like 
all living creatures, they want to "eat" 
- they "feed" off the signal from the 
remote, as well as anything else that 
emits infrared - like the TV control 
or even fluorescent lights! 

The four different species of Bugs 

Easy Step'n 
·For the experimenter. 
·Determine surplus stepper motor specs using 

simple easy to build test equipment. 

have different behaviors and levels of 
aggression, and they can recognize and 
react to each other. Bugs of different 
species will actually fight for domi­
nance, scoring points on each other, 
and even calling for help from their 
teammates! 

Silent Life-Like Bugs! 

The new Kinetic Dragonflies 
move with incredible realism due to 
the Flexinol™ Muscle Wires® a 
unique motorless way to create silent, 
llfe-!ike mot!on. P!us, we'ie offering 
three new styles of Kinetic Butterflies, 
"Ulysses:' "Urania," and "Meridian" 
join the two styles of dragonfly, "Blue 
Dragonlet" and "Halloween Skimmer." 
Muscle Wires also made their way to 
Mars aboard the Pathfinder/Sojourner 
mission in July 1997 to help measure 
dust build-up on the surface of the 
rover. 

Mondo-tronics just celebrated its 
15th anniversary of bringing innova­
tive, education and fun products to 
curious minds of all ages. The new 
Robot Store Catalog #22 can also be 
downloaded as a .PDF file from the 
RobotStore.com website. 

For additional information, to 
request a free catalog, or place an 
order, please visit Mondo-tronics' 
website at www.RobotStore.com, or 
call toll free at 800-374-5764 from 
9am-Spm, Pacific. 

Chicago Tech 
Companies Launch 
Emergency Asset 

Management System to 
Support NY Disaster 

Relief Efforts 

2Xchange, a Chicago software com­
pany specializing in web-based 

asset management and redeployment 
technologies, has launched the 
Emergency Asset Management System 

(EAMS), in conjunction with divine, 
Inc., and DaVinci Software, Inc., 
Chicago-based technology companies 
and co-sponsors of the initiative. 

EAMS, a web-based system 
(www.eams.org) that makes it easy for 
businesses to contribute to relief 
efforts while helping agencies in need 
to quickly and efficiently secure the 
goods and services they require, has 
been launched to aid the ongoing dis­
aster relief efforts in New York. 

It is estimated the recovery 
efforts wi!! take as !cng as 18 months. 
That means there is an ongoing need 
for donated goods and services. 

The web-based EAMS platform, 
powered by software developed and 
implemented by 2Xchange, allows cor­
porations to post listings of assets that 
they are donating to the relief effort 
on the EAMS web site. New York City 
and State agencies and the Federal 
Emergency Management Agency 
(FEMA) are able to source goods and 
services when needed directly from 
the EAMS site. The EAMS system 
streamlines the current paper-based 
methods of tracking, monitoring, tak­
ing inventory, warehousing, and distrib­
uting donated goods and services, 
helping to ensure that donated items 
get to the agencies and individuals 
when they most need them. 

"We are excited about the oppor­
tunity to utilize the EAMS. This will 
give the 300-plus affiliated Chambers 
of Commerce another opportunity to 
participate directly in the disaster 
efforts. Additionally, using the EAMS 
will give us the ability to efficiently 
make available the contributions to the 
over I 0,000 affected businesses," said 
Nancy Ploeger, Executive Director of 
the Manhattan Chamber of 
Commerce. 

"Certainly, as we have seen, 
there's no shortage of generosity as 
individuals and corporations in 
America have consistently reached out 

Continued on page 66 

PICmicro® BOOKS 
LEARN ABOUT MICROCONTROLLERS 

Easy PIC'n - Beginner 
·Programming techniques 

Instruction set, addressing modes, bit manipulation, 
subroutines, loops, lookup tables, interrupts 

$29.95 

·Design and build microcontroller-based control systems ·Using a text editor, using an assembler, using MPLAB 
•liming and counting (timer 0), interfacing, 1/0 conversion 

(flow charts and code examples included). 
·Design and build stepper motor driver circuits. 
·Analyze the mechanical characteristics of stepper motor-driven devices. 
·The book is full of experiments, circuits and code. 
• 8.5x11 format. 205 pages. $34.95 

Table Of Contents And Ordering Information On Web Site 

http: / /www.stepperstuff.com 

~©)~ [I] ELECTRONICS 
P.O. Box 501 , Kelseyville , CA 95451 

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

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

PIC'n Up The Pace - Intermediate 
·Serial communication - PICmicro to peripheral chips 
·Serial EEPROMS 
·LCD interface and scanning keypads 
·DIA and AID conversion - several methods 
·Math routines 

$34.95 

PIC'n Techniques - Intermediate $34.95 
• 8-pin PICmicros 
• limer 1, timer 2 and the capture/compare/PWM (CCP) module 
·Talking to a PICmicro with a PC using a terminal program 
·Test equipment and data logger experiments 

Serial PIC'n - Advanced $49.95 
·Synchronous - bit-bang, on-chip UART, RS-232 
·Asynchronous - 12C (Philips Semiconductor) 

SPI (Motorola), Microwire (National Semiconductor) 
·Dallas Semiconductor 1-Wire bus 

PICmicro and MPLAB are trademarks of Microchip Technology Inc. 

Table 01 Contents And Ordering Information On Web Site 

http://www.sq-l.com 
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MORE POWER 

I = >--

Setting a new standard In STAMPS 
The New BASIC MICRO ATOM®, offer.; more in the same 
package you're already familiar with. With built-in features, like 
upgradable firmware, get more power for your projects now and 
into the future ! 

Software Featuus; 
• Graphical Debugging (ICD} 
• More Software Commands 
• 32 Bit Integer Math 
• 32 Bit Floating Point Math 
• Easy to use code editor 
• BS2p Compa1iblc Syntax 
• Expanded BASIC library 
• Finnware upgradeable 
• Unlimited Support 
• Free Software Updates 
• Plus much more! 

Built in Hardware: 
• Over 300 Bytes of RAM 
• 256 Bytes of Data EEPROM 
• External &. ln1cma1 Interrupts 
• 3 10 bitAID Conveners 
• 2 Cap1ure and Compare 
• lntcma1Adjus1able Vref 
• +I - External Vrcf 
•)Timers 
• 2PWM 
• UARfS 
• 12C. SPI 

$59.95 Complete 
Also available in Development Combos and OEM package 

MORE FLEXABILITY 

Ever wanted to learn how to program P!Cmicro® MCUs ? Now 
you can with easy to use BASIC. Our software is much simpler 
than C or Assembly. MBasic for P!Cmicro® MCUs creates a one 
click solution that allows you to experiment and test code changes 
on-the-fly! From beginner to profes.sional bring your projects to 
Life quicker and easier with MBasic for PICmicro® MCUs ! 

New - In Circuit Graphical Debugger built in! 

Priced from $99.95 
Educational aod Dealer pricing available with all products 

PICmico isa reg11tered trademark rLMic:rochiplnc. 

:IA)iC mic=to inc. 
Order online or call 1-734-425-1744 

Basic Micro . 34391 Plymouth Rd , Livonia Ml 48150 
See More online at http://wwwbas1cm1cro.com 
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by Jon Williams 

~E< :·u1 Dl,.1"1' ,.....r'\N~.......-n.Ns "11 ., "-''--' 1 ~c ~-

ecurity concerns have hit me, personally, twice in the last 
two days. Yesterday, I got an email from a guy who want­
ed to know how to use the Stamp to talk to a CPS unit so 
he could control the steering vanes on a large rocket. A 

rocket ... or a guided missile intended to do harm? Since it's impos­
sible to tell via email, I politely declined his request for help. I love 
helping Stamp customers with their applications, but this one just 
made me too nervous about the possible negative consequences of 
his success. 

Then, just this morning, it dawned on me that the airline ticket 
my friend purchased for me is in my stage name, not my legal name 
(there are too many guys in the business named Jon Williams, so I 
go by Jon McPhalen as an actor). I called the airline and will have to 
make a special trip to the airport this afternoon to "fix" the ticket. I 
have all the legal documentation required by the airline (I own my 
stage name), but FAA security specialists at the airport might not 
take the same point of view. 

So, security is, indeed, a concern. My friend Chuck pointed this 
out and how he'd heard from Stamp users interested in building 
their own security systems. Our project this month is just that - the 
beginn ings of a very simple security system. Please keep in mind 
that my job here is to teach you Stamp programming and interfac­
ing and that many of the applications I present are only suitable for 
training purposes. If you decide to build your own security system, 
proceed with extreme caution - as if you decided to build your own 
car. Your security is at stake. 

Okay, enough serious stuff. Let's have some fun and build a pro­
ject. 

Lots O' Pins On The -40 

I've made it pretty clear that my favorite Stamp is the BS2p; it's 

In the past, I was 

always a bit of a jokey 

guy when starting this 

column. It's not that 

I've lost my ability to 

laugh and have fun, it's 

just that recent events 

have caused me -

and many - to be a 

bit more serious and 

cautious in our 

approach to life. 

18 DECEMBER 200t/Nuts & Volts Magazine 

fast, has great features, and even 
comes in a 40-pin variant. Since 
most of my projects are fairly 
small, I never needed the 40-pin 
package - until now. The BS2p-40 
has 16 additional 1/0 pins. They're 

PO 

P1 

P2 

P3 

+5 

10K 

J? J? J? J? - - - -
Mode Select Up Down 

470 ~ 

P15 D--""+ ... rv+"w1t---..-•'H-1---, 
1 Alarm 

+5 +5 +5 
addressed 

~ 
somewhat 
differently 

4.7K PCF8583 than you 
8 m i g h t 

P8 
5 expect, 

SDA although 
pg 6 1=:J 32. 768 kHz the scheme SCL 

3 2 m a k e s 
AO sense in 

context to 
4 the BASIC 

Stamp. 
T h e 

first 16 pins are known as the main 1/0 pin group. The additional 16 
pins are known as the auxiliary 1/0 group. Since the Stamp uses 16-
bit variables, we will still deal with pins 0-15. What we need to do, 
then, is tell the Stamp which group of pins we're working with. 

The main group is accessed with the keyword MAINIO. Any ref­
erence to 1/0 pins after this command will refer to the lower (main) 
group. The auxiliary group is accessed with the keyword AUXIO. 
After this command, 1/0 pin references will be to the upper (auxil­
iary) group. 

There is one more command used by the BS2p-40: IOTERM. 
This command requires a parameter that specifies which 1/ 0 group 
to use (0 = main, 1 = auxiliary). IOTERM is useful for general-pur­
pose subroutines like this: 

Set_Pin_High: 
IOTERM (pinNum / 16) 
HIGH (pinNum // 16) 
RETURN 

With this subroutine, you could set pinNum to any value 
between 0-31 and the Stamp would set the physical pin high. 

Since the BS2p-40 has a second set of 1/0 pins, it also has a sec­
ond Dirs register, Outs register, and Ins register. These are accessed 
by using AUXIO or IOTERM, as I've described above. 

P23 "-
07 

P22 - 06 -
P21 "-

OS 

P20 04 
"-

P16 - E 

P18 R/W 

P19 RS -

+SV 

10K -

~ l I 
1 

I 

. 4.7K 

II 
14 

Scan 'Em, Danno 

Pin polling is 
the BS2p series th 

a new feature in 
at has caused a 

- especial ly for 
true interrupts. 
actually fairly 

pin polling is 

bit of confusion 
those wishing for 
Conceptually, it's 
simple: When 
enabled, the BS2 

~ 

2x16 LCD Module 

I 

p wi ll look at 
specified 
input pins 
between 
each PBA­
SIC instruc­
tion and can 
take some 
action. 
Here's what 
you can 
have the 
Stamp do: 



Duplicate for each input pin 
~ 
~ +5 

10K 

P24 - P31 

N.C. Sensor 

--

1. Nothing 
2. Set an output pin to spec­

ified state 
3. Run another program 
4. Wait (pause program) until 

interrupt condition occurs 
5. Any combination of 2, 3, 

and 4 

In our particu lar project, 
we're going to use the upper 
eight pins on the auxilary 1/0 
port for our alarm inputs. What 
this means is we'll have to use 
the AUXIO command when 
defining our polled input pins. 
Once defined and enabled, we 
don't have to worry about 

which 1/0 set is active, pin polling looks at all physical pins meaning that ou r 
auxi liary input pins are still active for poll ing, even w hen we have the main 
1/0 group selected. 

!iTAMP APPLIEA,:'IOl\l!i 
SECURITY CONCERNS 

Can I See A Menu Please? 

Since most alarm systems are menu driven we should probably fo llow 
suit. This program wi ll use a multi-tiered menu system like we bui lt back in 
June 2000. The user interface will consist of four buttons and a two-line 
LCD. If you decide to improve the project with a larger keyboard, there are 
enough pins open to scan a 
4x4 matrix. 

Our menu, then, w ill look 
like this: 

·Alarm On 
·Alarm Off 
· View Alarms 
· Clear Alarms 
· Set Clock 

Within the Set Clock 
menu we wi ll be able to set 
the hours, minutes, and day. 
NV 

Re.!i101u1rcre§,: 
·.Jon William!i · 

3718 Valley View Lane; #3040 
Irving, TX 75062 . 
(972) 659-9090 . 

jonwm_s@aol.com 

. Parallax 
5.99 Menlo Drive, Suite 100. 

Rocklin, CA 95756 
(888) 512-1024 

. ,www .paralldxinc.com· ·. 

' -----[ Title ]--------------------------------------------------------------- Rd8583 CON %10100001 ' read from RTC 

' File ...... ALARM.BSP 
' Purpose ... Simple Alarm System Using The BS2p-40 ' ----- [ Variables ]-----------------------------------------------------------
' Author .... Jon Williams 
' E-mail .... jonwms@aol . com 
' Started ... 28 OCT 2001 
' Updated . .. 06 NOV 2001 

hours 
minutes 
day 

' { $STAMP BS2p rtcCtrl 
rtcHuns 
rte Secs 

' --- --( Program Description rtcMins 
rtcHrs 

' This program uses a BS2p-40 to demonstrate polled pins and the use of the rtcYrDate 
' BS2p-40 ' s extended I/O pins. It is also a good demonstration of an LCD- based rtcMoDay 
' HMI {human machine interface) for Stamp projects . 

' NOTE: THIS PROGRAM IS FOR EDUCATIONAL PURPOSES ONLY . 
USE TO PROTECT PROPERTY AT YOUR OWN RISK. 

' General connections: 
I -- Main 0 8 
I -- Main 9 15 

Aux 0 8 
' -- Aux 9 - 15 

User keys {keyboard, etc.) 
I2C bus , alarm LED, misc I/O {future) 
LCD output 
Alarm inputs (pulled up, NC to ground, 1 = alarm) 

mode 
modeTimer 
level 

btns 
btnMode 
btnSelect 
btnUp 
btnDn 

alarmStatus 
' -----[ Revision History ] - --------- - --------------- - - --------------------- - -- blink 

' ----- [ I/O Definitions ]-- ----------- ------ --- - -------------- ---- ----------- -

templ 
temp2 

VAR 
VAR 
VAR 

VAR 
VAR 
VAR 
VAR 
VAR 
VAR 
VAR 

VAR 
VAR 
VAR 

VAR 
VAR 
VAR 
VAR 
VAR 

VAR 
VAR 

VAR 
VAR 

Byte 
Byte 
Nib 

Byte 
Byte 
Byte 
Byte 
Byte 
Byte 
Byte 

Nib 
Byte 
Nib 

Nib 
btns.Bit3 
btns.Bit2 
btns.Bitl 
btns . BitO 

Bit 
Bit 

Byte 
Byte 

' 0 = Sunday, 6 = Saturday 

' [0] control/status 
' [l] hundredths (bed) 
' [2] seconds (bed) 
' [3] minutes (bed) 
' [ 4] hours (bed) 
' [5] year & date (bed+) 
' [6] day & month (bed+) 

' main menu level 
' auto time-out to Status mode 
' sub menu level 

' button input 

' O = Off, 1 = On 
' cursor blink control 

' gener al purpose vars 

Alarmins 
LCDpin 
AlarmLED 
I2Cpin 
Buttons 

VAR 
CON 
CON 
CON 
VAR 

InH 
16 
15 

' AUX - high byte 
' AUX - low byte 
' MAIN - pin 15 

' - ---- [ EEPROM Data ]----------------------------------- ------------------- ---

8 
InA 

' MAIN - pins 8 & 9 
' MAIN - low nib 

' - ---- [ Constants ]--- - - - - ------------- ----------- - ------- --------------------

M Status 
M-Clear 
M System 
M-Clock 

Modes 
TimeOut 

NoCmd 
ClrLCD 
CrsrHm 
CrsrLf 
CrsrRt 
DispLf 
DispRt 
DDRam 
CGRam 
Linel 
Line2 

Up Ar 
DnAr 

Wr8583 

CON 
CON 
CON 
CON 

CON 
CON 

CON 
CON 
CON 
CON 
CON 
CON 
CON 
CON 
CON 
CON 
CON 

CON 
CON 

CON 

0 
1 
2 
3 

4 
150 

$00 
$01 
$02 
$10 
$14 
$18 
$1C 
$80 
$40 
$80 
$CO 

0 
1 

%10100000 

' mode values 

' menu modes 
' mode timer (loop iterations) 

' No command in LCDOUT 
' clear the LCD 

move cursor to home position 
' move cursor left 
' move cursor right 
' shift displayed chars left 
' shift displayed chars right 
' Display Data RAM control 
' Custom character RAM 
' DDRAM address of line 1 
' DDRAM address of line 2 

' up arrow char number 

' write to RTC 

UpArrow DATA $00,$00 , $04 , $0E, $1F, $00 , $00 , $00 
DnArrow DATA $00 , $00 , $00 , $1F, $0E, $04 , $00 , $00 

Su DATA "SUN", 0 ' day names 
Mo DATA "MON", 0 
Tu DATA "TUE", 0 
We DATA "WED", 0 
Th DATA "THU", 0 
Fr DATA "FRI ", 0 
Sa DATA "SAT", 0 

' --- --[ Initialization ]-------------- ---------- ---------- --------------- ---

Initialize: 
' setup alarm 
AUX IO 
FOLLMODE 0 
FOLLIN 8, 1 
FOLLIN 9, 1 
FOLLIN 10, 1 
FOLLIN 11, 1 
FOLLIN 12, 1 
FOLLIN 13, 1 
FOLLIN 14 , 1 
FOLLIN 15, 1 

' setup LCD 
PAUSE 500 
IOTERM (LCDpin 

input pins 

I 16) 

' point to auxilliary i/o pins 
' clear and disable polling 
' inputs look for high 

' let the LCD settle 
' point to LCD I/O bank 
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LCDCMD (LCDpin II 16) ' %00110000 
LCDCMD (LCDpin II 16) ' %00110000 
LCDCMD (LCDpin II 16) ' %00110000 
LCDCMD (LCDpin II 16) ' %00100000 
LCDCMD (LCDpin II 16)' %00101000 
LCDCMD (LCDpin II 16)' %00001100 
LCDCMD (LCDpin II 16) ' %00000110 
LCDCMD (LCDpin II 16) ' ClrLCD 

LCDCMD (LCDpin II 16) ' CGRam 
FOR temp2 = UpArrow TO (DnArrow 

READ temp2 , templ 
LCDOUT (LCDpin II 16) , NoCmd , 

NEXT 

' setup alarm output pin 
MAIN IO 
POLLOUT AlarmLED, 

' setup keyboard 
MAIN IO 
DirA = %0000 

PAUSE 5 
PAUSE 0 
PAUSE 0 
PAUSE 0 
PAUSE 0 
PAUSE 0 

+ 7) 

[temp!] 

' S- bit mode 

' 4-bit mode 
' 2-line mode 

no crsr, no blink 
' inc crsr, no disp shift 

' prepare to write CG data 
' build 2 custom chars 
' get byte from EEPROM 
' put into LCD CGRAM 

' point to main ilo pins 

' point to lower group 
' make pins input 

' -----[ Main Code ]-------- ------------------------------- ---------------- - --

Main: 
GOSUB Scan Buttons 
mode= mode + btnMode II Modes 

Check Mode Timer: 
modeTimer = (modeTimer + 1) * (1 - btnMode) 

pressed 
IF (modeTimer < TimeOut) THEN Run Mode 
mode = M Status 
modeTimer = o 

Run Mode: 

' get button inputs 
' update current mode 

' inc if Mode button not 

' if not expried, run mode 
' - otherwise, set to Status 

BRANCH mode , [Show_Status , Clear_Alarms , Set_System, Clock_Set] 

Loop_Pad: 
presses 

PAUSE 150 
GOTO Main 
END 

' pad loop for button 

' -----[ Main Menu Fuctions ]--------------- ----- ------------ --- - ------------

called with BRANCH 
should end with GOTO Loop_Pad 

I ************* 
' System Status 
I ************* 

Show Status : 
level = o 
GOSUB Get Clock 
IOTERM (LCDpin I 16) 

' reset sub- menu level 
' get and display current clock 

LCDCMD (LCDpin 11 16) , %00001100 ' no crsr, no blink 
LCDOUT (LCDpin 11 16) , Linel , [HEX2 rtcHrs , ": ", HEX2 rtcMins , ": ", HEX2 rtcSecs] 
LCDOUT (LCDpin 11 16) , NoCmd, [" " ] 

LOOKUP day, [Su , Mo, Tu , We , Th, Fr, Sa] , temp2 
GOSUB Print Str 
BRANCH alarmStatus , [Is_Off, Is_On] 

Is Off : 
LCDOUT (LCDpin 11 16), Line2 , [" * SYSTEM OFF * " ] 
GOTO Show Status Done 

Is On : 
GET 131 , temp2 
IF (temp2 > 0) THEN Show Alarm Bits 

' point to day name 
' print it on LCD 
' show system status 

' grab alarm bits 

CLOSED CIRCUIT VIDEO 
Huge Selection Top Brands 

Wholesale Prices 

DETECTION DYNAMICS 
www.ddaustin.com 

(800) 486-2288 info@ddaustin.com 

20 years of friendly, knowledgeable service! 
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LCDOUT (LCDpin 11 16) , Line2 , [" 
GOTO Show Status Done 

Show Alarm Bits : 

All Clear " ] 

' alternate between latched event and current inputs every other second 
BRANCH rtcSecs .BitO , [Show _Latched, Show_ Current] 

Show Latched: 
LCOOUT (LCDpin II 16) , Line2 , ["Alarms ", BINS temp2] 
GOTO Show Status Done 

Show Current: 
AUX IO 
LCDOUT (LCDpin 11 16) , Line2 , ["Now ", BINS Alarmins] 

Show Status Done: 
PAUSE (200 * btnMode) 
GOTO Loop _Pad 

' extra delay if first entry 

I *************************** 
' Clear Alarm 
' -- will clear if Up pressed 
, *************************** 

Clear Alarms: 
GET-131, temp2 ' read latched alarm bits 
IF (temp2 > 0) THEN Check Clear 
mode = M System 

' alarms enabled and active? 
' skip to system set if no alarms 

GOTO Set_System 

Check Clear: 
IOTERM (LCDpin I 16) 
LCDOUT (LCDpin II 16), Linel, ["Clear Alarms? "] 
LCDOUT (LCDpin II 16) , Line2, [" ",UpAr , "Yes " , DnAr, "No "] 

No Clear: 
' is On pressed? IF (btnDn = 0) THEN Yes_Clear 

mode = M Status ' - return to Status mode 
GOTO Clear Alarm Done 

Yes Clear: 
IF (btnUp = 0) THEN Clear Alarm Done ' is Up pressed? 
LCDOUT (LCDpin 11 16), Linel, ["Clearing Alarms "] 
LCDOUT (LCDpin 11 16), Line2 , [REP " " \16] 

POLLMODE 9 
PAUSE 1000 

' clear polling , save setup 
pause to show message 

POLLMODE (alarmStatus + 9) 
mode = M Status 

' reset if alarms = On 
' return to Status mode 

Clear Alarm Done: 
PAUSE (200 * btnMode) 
GOTO Loop_Pad 

' extra d~ay if first entry 

' *************************************** 
' Set System (enable alarms) 

Up = System On 
' -- On = System Off 
' - - will reset alarm if Up or On pressed 
, *************************************** 

Set System: 
IOrERM (LCDpin I 16) 
LCDOUT (LCDpin II 16) , Line2 , [" ", UpAr," On 
LCDOUT (LCDpin 11 16) , Linel , ["Set System "] 
BRANCH alarmStatus , [System_Off, System_On] 

11 , DnAr, 11 Off 11
] 

System Off: 
LCDOUT (LCDpin 11 16) , NoCmd, [" (OFF) " ] 
GOTO Check_System_Set 

System On : 
LCDOUT (LCDpin 11 16) , NoCmd , [" (ON )" ] 

Pro_[ef:Sional 
HOUR 
"BUILT LIKE A BATTLE!iHIP" 

• Heavy duty commercial 
recorder - NOT improvised from 

consumer models 
~SP.Eciit~~. 
1,1~.~.T•--~. 

~~~: < :.- :·~:: ·-~= 
• BUILT-IN voice activation (add $30) 

•Applications information included 5159 
COD's OK. Sorry, no credit cards. Free catalog USA only; other countries $5. Price Includes UPS to 48 States on Pre·Paid Orders 

Vikittg S~stcms ltttcrnatiottal 1 oo North Hill Drive #42, Brisbane, CA 94005 

Phone (415) 467-1220 •Fax: (415) 467-1221 •Web: www.vikingintcom 

Circle #33 on the Reader Service Card. 



Check System Set: 
IF ( (btns & %11) = 0) 
alannStatus = btnUp 
POLI.MODE (alarmStatus 
mode = M Status 

THEN Set_System_Done ' skip if not Up or On 

day= day+ 1 II 7 
GOSUB Put Clock 
GOTO Clock Set Done 

Set System Done : 
PAUSE (100 * btnMode) 
GOTO Loop_Pad 

I ********* 
' Set Clock 
' ********* 

Clock Set : 

' set new status 
+ 9) ' set latching POLI.MODE 

' back to Status mode 

' extra delay if first entry 

%00001100 ' no cursor 
Linel, ["Set Clock " ] 

Check Day Down: 
BRANCH btnDn, [Clock_Set_Done] 
day= day+ 6 // 7 
GOSUB Put Clock 

Clock Set Done: 
PAUSE (200 * btnMode ) 
GOTO Loop_Pad 

' extra delay if first entry 

' ----- [ Subroutines ]-------------------------------------------------------

Scan Buttons: ' debounce four buttons 
MAIN IO 

IOTERM (LCDpin I 16) 
LCOCMD (LCDpin I I 16), 
LCDOUT (LCDpin II 16) , 
LCDOUT (LCDpin II 16), Line2 , [" ", DEC2 hours , ": " , DEC2 minutes , " " ] btns = %1111 

' keys are connected to main I/O 
' assume pressed 

LOOKUP day, [Su , Mo, Tu , We , Th , Fr , Sa] , temp2 
GOSUB Print Str 
LCDOUT (LCoPin 11 16) , NoCrnd , [" " ] 

IF ((btns & %0111) = 0) THEN Check Level 
mode Timer 0 

press 

Check Level : 

' check for press 
' clear mode timer if 

FOR temp2 = 1 TO 5 
btns = btns & -Buttons 
PAUSE 10 

NEXT 
RETURN 

Put Clock : 
rtcSecs = 0 

' scan 5 times 
' check for press 
' debounce delay 

' send data to RTC 

level = level + btnSelect // 3 ' update level selection 
rtcMins .HighNib = minutes I 10 
rtcMins . LowNib =minutes // 10 
rtcHrs .HighNib = hours I 10 
rtcHrs . LowNib =hours II 10 
rtcMoDay = 1 I (day « 5) 
IOTERM (I2Cpin / 16) 

' convert regs to BCD 

BRANCH level , [Hrs_Set , Mins_Set , Day_Set] ' branch to sub-menu 
code 

GOTO Clock Set Done 

Hrs Set : 
LCDCMD (LCDpin // 16), Line2 + ' move to hours position 
GOSUB Blink Cursor 
BRANCH btnUp, [Check Hrs Down] 
hours = hours + 1 IF 24 -
GOSUB Put Clock ' update RTC 
GOTO Clock Set Done 

Check Hrs Down : 
BRANCH btnDn, [Clock Set Done] 
hours = hours + 23 17 24-
GOSUB Put Clock 
GOTO Clock Set Done 

Mins Set : 
LCDcMD (LCDpin // 16) , Line2 + 7 
GOSUB Blink Cursor 
BRANCH btnUp, [Check Mins Down] 
minutes = minutes + 1 I I 60 
GOSUB Put Clock 
GOTO Clock Set Done 

Check Mins Down : 
BRANCH btnDn , [Clock Set Done] 
minutes = minutes + S9 17 60 
GOSUB Put Clock 
GOTO Clock Set Done 

Day_ Set : 
LCOCMD (LCDpin // 16) , Line2 + 12 
GOSUB Blink Cursor 
BRANCH btnUp, [Check Day Down] 

1.2 GHz 
MINIATURE 

VIDEO TRANS. 
500 FT L.O.S. 

HIGH POWER 
1.2 GHz VIDEO 
TRANSMITTER 
1000 FT L.O.S. 

$47 -.... 

2.4 GHz MINI Jiii"" ' ' 
VIDEO TRANSMITTER 

1 1/2 INCH LONG 
500 FT L.0 .S. 

' move to minutes position 

' move to day position 

3.5 INCH 
B/W MINI DOME 

CAMERA 420 TVL 
0.1 LUX 

2.4 GHz WIRELESs"'°' ' 
4 CHANNEL RECEIVER 
AUTO SWITCHING 
1.2 GHz : ECL-1200VR 

\•..t 
4 CAMERA ..-., 35 

DIGITAL RECORDING_,.. • 
AND MONITORING SYSTEM 
VIEW CAMERAS FROM ANY 

LOCATION - IP ADDRESSABLE 
GREAT PLAYBACK RESOLUTION 

' pack weekday in 

I2COUT (I2Cpin // 16) , Wr8583 , 
RETURN 

' point to I2C bus I/O bank 
2, [STR rtcSecs\5] 

Get Clock: ' read data from RTC 
IOTERM (I2Cpin / 16) 
I2CIN (I2Cpin // 16) , Rd8583 , 0, [STR rtcCtrl \ 7] 
minutes = (rtcMins.HighNib * 10) + rtcMins . LowNib 
hours = (rtcHrs.HighNib * 10) + rtcHrs.LowNib 
day = rtcMoDay >> 5 
RETURN 

Print Str : 
READ temp2, ternpl 
IF (ternpl = 0) THEN Print Done 
IOTERM (LCDpin I 16) 
LCDOUT LCDpin , NoCrnd , [templ] 
ternp2 = temp2 + 1 
GOTO Print Str: 

Print Done : 
RETURN 

Blink Cursor : 
ternp2 = %00001100 
ternp2.Bitl =blink 
IOTERM (LCDpin I 16) 
LCDCMD (LCDpin // 16) , ternp2 
blink = -blink 
RETURN 

B/W MINI CAM 
WITH INFRA-RED 
ILLUMINATORS 
0 LUX@ 10 FT 

12 INCH B/W 
MONITOR 

1000 TV LINES 

WEATHERPROOF 
B/W BULLET CAM . 
420 TVL 0.1 LUX 

4 CH. VIDEO 
SWITCHER 

ADJ . DWELL TIME 

' print zero-terminated string 
' read a character 
' done? 

' print the character 
' point to next 
' go get it 

' blink every other loop 
no cursor 

' invert blink control 

WEATHERPROOF 
B/W CAM WITH INFRA­
RED ILLUM . 420 TVL 

0 LUX@ 10 FT 

$87 ... 

4 CHANNEL Jiii"" I ' 
B/W REAL TIME 

QUAD WITH SWITCHER 

SPECIAL: B/W CAMERA WITH 4MM ,AqTO JRIS ,LENS 

PLUS OUTDOOR HOUSING AND BRACKET: $98 
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WE BUY AND· SELL 
Inquiries 307-635-2269 • Fax 307-635-2291 

Orders 800-538-1493 
2701 Westland Court, Unit 8, Cheyenne, Wyoming 82001 

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

1V trig., GPIB ............... ......................... .... ...... ... ..... ..... ............ .. . $1000.00 

PROBES 
TEKTRONIX 1101 Accessory Power Supply, for FET probes 
TEKTRONIX A6902B Voltage Isolator, DC-20 MHz. 

. $175.00 

20 mV-500 V/division ..... .. . ....... $500.00 
TEKTRONIX P6201 900 MHz 1 XI 1 OX/ 1 OOX FET Probe .... $400.00 
TEKTRONIX P6202 500 MHz 10X FET Probe ........ ....... ...... .... ....... $150.00 

FUNCTION GENERATORS 
HP 3310A 5 MHz Function Generator .... $250.00 
HP 33120A 15 MHz Function I Arbitrary Waveform Generator, 

HPIB ........................................................................................... $1000.00 
HP 33120A 15 MHz Function/ Arbitrary Waveform Generator. 

HPIB .•.••....................•..•.............................•.••....................•.•...... $1000.00 
HP 3312A 13 MHz Function Generator .................. ... ...... . .. .... ... .... $500.00 
HP 3325A-001 21 MHz Synthesizer/Function Generator, 

OCXOref. .. ..... . .... ............... ... ...... ..... ... . ... $1100.00 
HP 3325A-002 21 MHz Synthesizer/Function Generator, 

high voltage .... . .. . $1200.00 
TEKTRONIX AWG5102 Arb. Waveform Gen., 20 MS/s, 12 bits, 

50 ppm synthesis <1 MHz ... ...... ... ...... ....... .. . . .. $650.00 
TEKTRONIX AWG5102-opt.2 Arbitrary Waveform Generator, 

dual channel option ... .... ........ ..... ... .. .. .. . $800.00 
TEKTRONIX DD501 Digital Delay & Burst Gen., for function & 

pulse gen's . . .... $200.00 
TEKTRONIX FG501 O Programmable 20 MHz Function Generator, 

TM5000 series ..... .. . .... ......... .. $600.00 
TEKTRONIX FG502 11 MHz Function Generator, 

TM500 series .... . $275.00 
TEKTRONIX FG503 3 MHz Function Generator, 

TM500 series ..... ........ .. ..... .. $250.00 
TEKTRONIX RG501 Ramp Generator, TM500 series ... ......... $175.00 
WAVETEK 288 20 MHz Synthesized Function Generator, 

GPIB .............. ....... . . $650.00 

PULSE GENERATORS 
BERKELEY NUC. 7085B Digital Delay Gen., 0-100 mS, 1 nS res., 

5 Hz-5 MHz . . ...... $400.00 
HP 214B 10 MHz Pulse Generator, up to 50V/ 50 Ohms . . .... $1200.00 
HP 214B-001 10 MHz Pulse Generator, pulse counting option .... ... $1400.00 
HP 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 
HP 8112A 50 MHz Pulse Generator, HPIB ....... ... .......... .. .. . ........... . $3000.00 
TEKTRONIX PG502 250 MHz Pulse Generator, TM500 series .. ...... $500.00 
TEKTRONIX PG508 50 MHz Pulse Generator, TM500 series .......... $350.00 

VOLTMETERS 
FLUKE 845AR High Impedance Voltmeter I Null Detector . $350.00 
HP 3456A 6-1 /2 digit Voltmeter, HPIB. . .. ......... .... ... ....... ... ..... $450.00 
HP 3457A 7-1 /2 digit Voltmeter, HPIB ..... . .... $1000.00 
HP 3478A 5-112 digit Multimeter, HPIB ......... . $450.00 
KEITHLEY 181 6-1 /2 digit Nanovoltmeter, 10 nV sensitivity, 

GPIB$675.00 
SOLARTRON 7081 8-1 /2 digit Voltmeter, GPIB ....... ........ .. ..... $3000.00 
TEKTRONIX DM5010 4-1 /2 digit Multimeter, TM5000 series ... .. $300.00 
TEKTRONIX DM501A 4-1 /2 digit Multimeter, TM500 series . .. $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 ....... $1250.00 

VOLTAGE SOURCES 
HP 6114A Precision Power Supply, 0-20 V 2 N 0-40 V 1 A ........ .. .... $650.00 
HP 6115A Precision Power Supply, 0-50 V 0.8N 0-100 V 0.4A ... ..... $650.00 
TEKTRONIX PS5004 Precision Power Supply, 0-20 V 0-300 mA, 1 mV res. 
$950.00 

CURRENT METERS & SOURCES 
HP 4140B DCV Source I Picoammeter, HPIB ..... ..... ............... $3500.00 
HP 6177C DC Current Source, to 50 V, 500 mA .. .. ............... . $500.00 
HP 6181C DC Current Source, to 100 V, 250 mA .. .... .. ........ ........ ..... $500.00 
KEITHLEY 225 Current Source, 0.1 uA-100 mA, 

10-100 V compliance .......... $450.00 
TEKTRONIX P6022 AC Current Probe, 935 Hz-120 MHz, 6 A peak $250.00 
VALHALLA 2500 AC/DC Current Calibrator, 2 uA-2 A, DC-1 0 kHz ... $675.00 

L.C.R. 
BOONTON 62AD 1 MHz Inductance Meter, 2-2000 uH . . $500.00 
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BOONTON 72BD 1 MHz Capacitance Meter, 
2-2000 pF f.s. 3 digits .. ... ............ ..... ....... .. ... .. . ....... .... ..... .... $800.00 

BOONTON 72C 1 MHz Capacitance Meter, 
1-3000 pF f.s. analog ......... .. .. .. . ..... $800.00 

GENERAL RADIO 1658 RLC Digibridge, 120 Hz/ 1 kHz ... . $1000.00 
HP 4262A 3-1/2 digit LCR Meter, 120 Hz/ 1 kHz/ 10 kHz ..... .. .. .. .. ~ .. . $950.00 
HP 4274A 5-1 /2 digit LCR Meter, 100 Hz-100 kHz, HPIB .. . ... $3250.00 

STANDARDS 
E.S.I. SR-1 Standard Resistor, various values.... . ..... $125.00 
E.S.I. SR1010 Resistance Transfer Standards, 

1 Ohm-100 K/step .... .... ....... ... .............. ... . ... $500.00 
GENERAL RADIO 1406-series Standard Air Capacitors, 

GR900 connector, 0.1 % ace..... .......... ..... . ... $275.00 
GENERAL RADIO 1409-series Standard Capacitors, 

0.001-1.0 uF values available .. ...... . .. ....... .. .. . .. $150.00 
GENERAL RADIO 1433-J 4-Decade Resistor, 0-11 .11 Kilohms, 

1 Ohm steps ... ...... ..... ..... ......... .. .. ........ ......... ........ .. .... ....... ....... .. $150.00 
GENERAL RADIO 1433-K 4-Decade Resistor, 0-1.11 Kilohms, 

0.1 Ohm steps ...... .... ...... ....... ... ..... ........ .... . .. ....... ... ........ $150.00 
GENERAL RADIO 1433-P 5-Decade Resistor, 0-1 .1111 Megohms, 

10 Ohm steps .. ........... .. ..... ... . ..... $200.00 
HP 4440B Decade Capacitor, 40 pF-1.2 uF ... ... . $750.00 

HI & LO RESISTANCE 
HP 4329A High Resistance Meter, 

500 Kilohms-2x 1Oe16 Ohms .... 

T.D.R. 
TEKTRONIX 1503B-03,04 TDR, 0-50,000 feet; chart rec. & 

battery options 

SINGLE OUTPUT 
HP 6002A-001 0-50 V I 0-10 A I 200 Watts max. Supply, 

~IB$650.00 
HP 6011A 0-20V/ 0-120N1000 Watts max., 

....... .. $875.00 

......... $2500.00 

CV/CC Supply .................... . . $1800.00 
HP 6028A 0-60 V/ 0-10 N 200 Watts max. Autoranging Supply ...... $1000.00 
HP 6033A 0-20 V/ 0-30 N 200 Watts max. Supply, HPIB ..... $1200.00 
HP 6038A 0-60 V/ 0-10 N 200 Watts max Supply, HPIB .... $1200.00 
HP 6203B 0-7.5 V 0-3 A CV/CC Power Supply. ..... .... . ... .. $175.00 
HP 6205C Dual Power Supply, 0-40 V 300 mN 

0-20 V 600 mA. . ........ $300.00 
HP 6207B 0-160V 0-200 mA CV/CC Power Supply ....... $200.00 
HP 6263B 0-20V 0-10 A CV/CC Power Supply .. ... ................. .. $375.00 
HP 6266B 0-40 V 0-5 A CV/CC Power Supply ....... . . ................. $375.00 
HP 6267B 0-40 V 0-10 A CV/CC Power Supply .... . $550.00 
HP 6271 B 0-60 V 0-3 A CV/CC Power Supply..... $375.00 
HP 6274B 0-60 V 0-15 A CV/CC Power Supply ........ $650.00 
HP 6299A 0-100 V 0-750 mA CV/CC Power Supply ........... $200.00 
HP 6384A 4.0-5.5 Vat 8 A CV/CL Power Supply ................... $125.00 
HP 6443B 0-120 V 0-2.5 A CV/CC Power Supply ........ . .... $375.00 
HP 6525A 0-4000 V 0-50 mA CV/CC Power Supply ......................... $650.00 
HP 6552A 0-20 V 0-25 A CV/CC Power Supply ... $1000.00 
HP 6643A 0-35 V 0-6 A CV/CC Power Supply, HPIB .... $1200.00 
HP 6651A 0-8 V 0-50 A CV/CC Power Supply, HPIB . . $1500.00 
HP 6652A 0-20 V 0-25 A CV/CC Power Supply, HPIB . . ........... $1875.00 
KEPCO ATE 36-8M 0-36 V 0-8 A CV/CC Power Supply ................... $300.00 
LAMBDA LK-352-FM 0-60 V 0-15 A 

CV/CC Power Supply 
SORENSON SAL 20-12 0-20 V 0-12 

A CV/CC Power Supply ... ..... ........ .. . 
SORENSON SAL 60-8 0-60 V 0-8 A 

.... .. $600.00 

. $350.00 

CV/cc Power Supply 

MULTIPLE OUTPUT 
............................................... $450.00 

HP 6228B Dual Power Supply, 0-50 V 0-1 A, CV/CC .......... $375.00 
HP 6236B Triple Output Supply, +/-20 V 0.5A & 0-6 V 2.5 A ............. $375.00 
HP 6253A Dual Power Supply, 0-20 V 0-3 A, CV/CC ........ . .. $375.00 
HP 6255A Dual Power Supply, 0-40 V 0-1 .5 A, CV/CC ....... .. $375.00 
TEKTRONIX PS503A Dual Power Supply, TM500 series .. .. ...... $200.00 

MISCELLANEOUS 
ACME PS2L-500 Programmable Load, 0-75 V I 0-75 N 

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

500 Watts max. . .. ........... .... ........ ...... .. .... ... ................. .. $300.00 
HP 6827A Bipolar Power Supply I Amplifier, +/-100 V 

+/-500 mA .... . .... .. $900.00 
KEPCO BOP 50-2M Bipolar Amplifier/ Power Supply, 

to 50 V, 2 A .. .. $400.00 
TRANSISTOR DEV DAL-50-15-100 Programmable Load, 

0-50 V, 0-15 A, 100 Watts max. . .... $200.00 

UNIVERSAL COUNTERS 
HP 5314A 100 MHz/ 100 nS Universal Counter .. $175.00 
HP 5315A 100 MHz/ 100 nS Universal Counter ................... $350.00 
HP 5315A-003100 MHz/ 100 nS Counter, 1 GHz C-channel .. . $450.00 
HP 5315B 100 MHz/ 100 nS Universal Counter ...... $375.00 

Circle #41 on the Reader Service Card . 

HP 5316A 100 MHz/ 100 nS Universal Counter, HPIB ..... ...... ... .... .... $450.00 
PHILIPS PM6672/ 411 120 MHz/ 100 nS Universal Counter, 

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

TM5000 series .... ..... .... ..... . ..... .................. ...... ... ... $200.00 
TEKTRONIX DC5009 135 MHz/ 10 nS Counter/Timer, 

TM5000 series ... ......... ....... . ....................... .. ..................... ..... .... . $350.00 
TEKTRONIX DC503A 125 MHz/ 100 nS Universal Counter, 

TM500 series ....... . ..... ......... ... ... ................... .... ... .. .. $250.00 
TEKTRONIX DC509 135 MHz/ 1 o· nS Universal Counter, 

TM500 series ... .. ...... ..... .. ..... ..... ..... .... . . .. ............. ....... $275.00 

FREQUENCY COUNTERS 
EIP 548A-06 26.5 GHz Frequency Counter & mixers for 

26-60 GHz .................... .... ...... .......... ........ . ...... ........ ... ...... $3950.00 
EIP 578-02,05 26.5 GHz Source Locking Counter, 

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

OCXO reference ..... 

.. .... $2750.00 

...... .. $900.00 

. .. $2500.00 
HP 5345N55N56B 26.5 GHz CW/ Pulse Frequency Counter ...... . $3500.00 
HP 5352B-01 O 40 GHz Frequency Counter, 

OCXO reference option ... ..... . 
HP 5364A Microwave Mixer I Detector 
HP 5384A 225 MHz Frequency Counter, HPIB .... 
XL MICROWAVE 3401 40 GHz Source Locking 

Frequency Counter, GPIB 

STANDARDS 
HP 105B Quartz Oscillator, 0.1/ 1.0/ 5.0 MHz, 

...... ...... $7500.00 
......... $2000.00 
. ...... ... $450.00 

. .... . $5500.00 

battery pwr. . ....... ........ ........................... $1100.00 

SPECTRUM ANALYSIS 
HP 3586C Selective Level Meter, 50 Hz-32.5 MHz, 

50& 75 Ohms ... 

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

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

RMS VOLTMETERS 
FLUKE 8922A True RMS Voltmeter, 180 uV-700 V, 

. .. .... $1000.00 

...... $1200.00 

. ..... $1850.00 
..... $1650.00 

2 Hz-11 MHz ......... .. ..................... ... .................... ... ........ . $450.00 

OSCILLATORS 
TEKTRONIX SG502 Sine/ Square Osc., 5 Hz-500 kHz, 

70 dB step atten., TM500 .................... ... ...... ... . . .. ... $200.00 
TEKTRONIX SG505-opt.2 Oscillator, 10 Hz-100 kHz; 

IM test & 50/150/600 Ohms ... ... ........ $800.00 
WAVETEK 98 1 MHz Synthesized Power Oscillator, 

GPIB .......................................... . .. $750.00 

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 .. $750.00 
HP 467A Power Amplifier . . ... $375.00 
KROHN-HITE 3200 High Pass I Low Pass Filter, 20 Hz-2 MHz ...... $275.00 
KROHN-HITE 3202 Dual HP/LP/BP/BR Filter, 20 Hz-2 MHz ........... $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 11517N19N20A Mixer Set, 18-40 GHz, 

for HP 8555A I 8569A ............................ . 
HP 11970A WR28 Harmonic Mixer, 26.5-40 GHz 
HP 11970K WR42 Harmonic Mixer, 18.0-26.5 GHz 
HP 119700 WR22 Harmonic Mixer, 33-50 GHz 
HP 11970U WR19 Harmonic Mixer, 40-60 GHz 
HP 11971 A WR28 Harmonic Mixer, 26.5-40 GHz, 

for 8569B ..... .... ....... ..... .... .... ... ........ .. . . 

. .. ... ......... $475.00 
... . $1000.00 

.. .... .. . $1000.00 
..... $1400.00 

... $1600.00 

. .. .. ......... $800.00 
HP 11971 K WR42 Harmonic Mixer, 18.0-26.5 GHz, 

for 8569B .... ... .. ........ .... .. $800.00 
HP 85640A Tracking Generator, 300 kHz-2.9 GHz, 

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

100 Hz min. res. Bw ........... ... ...... ..... . ........ $3000.00 
TEKTRONIX WM782V WR15 Harmonic Mixer, 

50-75 GHz ..... . .......... .. . . .... $1500.00 

NETWORK ANALYZERS 
HP 11650A Network Analyzer Accessory Kit, APC7 .. $600.00 
HP 11650A Network Analyzer Accessory Kit ................................... $500.00 
HP 11665B Modulator, 0.15-18 GHz, for HP 8755/6/7 .... $250.00 
HP 11665B Modulator, 0.15-18.0 GHz, for HP 8755/617 ......... $250.00 
HP 3577B Network Analyzer, 5 Hz-200 MHz . . ......... $9500.00 
HP 4193A Vector Impedance Meter, 400 kHz-110 MHz, 

10 Ohms-100 K . $4500.00 
HP 8502B 75 Ohm Transmission/ Reflection Test Unit, 

0.5-1 300 MHz ............................... .. . . .... $675.00 
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HP 85044B 75 Ohm Transmission/ Reflection Test Unit, 
300 kHz-2 GHz .............. .. ...... .. .... ... ...... .... ....... ... ...... ... ... .... ...... $1250.00 

HP 85054A Type N Calibration Kit, for HP 8510 series ..... .... ..... ...... $1800.00 
HP 8717A Transistor Bias Supply ....................................................... $500.00 
HP 8751 A-001 ,002 Network Analyzer, 5 Hz-500 MHz ..... .... ... ... .... $12500.00 
HP 8756A Scalar Network Analyzer, HPIB .... .. ..... ..... .... ...... ..... ....... $1375.00 

SIGNAL GENERATORS 
FLUKE 60608/AK Signal Generator, 0.1-1050 MHz, 

10 Hz res. ... ........... .. ...... .. ... . ... .. ......... ...... . . $1250.00 
FLUKE 6060B-130,830 Signal Generator, 0.1-1050 MHz, 

10 Hz res., GPIB ............................ . . $1600.00 
GIGATRONICS 1018 SignaVSweep Gen., 0.05-18 GHz, 

1 kHz res., +8 dBm .... ...... .... ..... ... ........... .... ..... .... ......... ...... ....... $5000.00 
GIGATRONICS 600/ 6-12 Synthesized Source, 6-12 GHz, 

1 MHz res., GPIB ....... .. ........ ...... . 
GIGATRONICS 6000/ 8-16 Synthesized Source, 8-16 GHz, 

1MHz res., GPIB ....... . 
GIGATRONICS 6061A-830 Signal Generator, 0.1-1050 MHz, 

10 Hz res., AM, FM, GPIB ..... 
GIGATRONICS 900/2-8 SignaV Sweep Generator, 2-8 GHz, 

...... $1500.00 

. $2250.00 

.. $1900.00 

1 MHz res., GPIB ................................................. ........... . ........ .. $1750.00 
HP 11707 A Test Plug-in, for HP 8660 series ....... ........... .. . ..... $400.00 
HP 11720A Pulse Modulator, 2-18 GHz, 80 dB on/off ratio .. .. .......... $450.00 
HP 8642M Signal Generator, 0.1-2100 MHz, 1 Hz res., 

HPIB ......... ..................... ................. .......................................... $3750.00 
HP 86568-001 Signal Generator, 0.1-990 MHz, 10 Hz res., 

HPIB, OCXO ... ........... ......... ... .... ................................. . .... $2750.00 
HP 8657 A Signal Generator, 0.1-1040 MHz, 10 Hz res., AM, FM, 

HPIB ....... ............ ... ........ ..... ...... .... ....... . .. $3000.00 
HP 8660C/603A/633B Signal Generator, 1-2600 MHz, 1 or 2 Hz res., AM, 
FM$3250.00 
HP 8660D/86603A-002 Signal Generator, 1-2600 MHz, 1 or 2 Hz res., 

phase modulation .................. .. ...... .. ... .......................... ............ ... $6000.00 
HP 8672A Signal Generator, 2-18 GHz, 1-3 kHz res., AM, FM, 

+3 dBm ............................... .. .............. ......... ......... ........... .... $4500.00 
HP 8672A-008 Signal Generator, 2-18 GHz, 1-3 kHz res., AM, FM, 

+8 dBm .... ..... ...... ..... .......... . $5000.00 
HP 8673H-21 2 Signal Generator, 2.0-12.4 GHz, 1 kHz res., AM, FM, 

+8 dBm ........... .. .. .. .... .... ......... ....... .. .......... .. ....... ........... ............... $8500.00 
HP 8673M Signal Generator, 2-18 GHz, 1 kHz res., AM, FM, 

+8 dBm ........................................................................................ $9500.00 
HP 8683B Signal Generator, 2.3-6.5 GHz, cavity tuned, 

AM/ WBFM/ Pulse .. ... ............................. .. ..... ... ... ........... .... ...... .. $2250.00 
HP 8683D Signal Generator, 2.3-13.0 GHz, cavity tuned, 

AM/ WBFM/ Pulse ................... . ....... ...... ... .. ... $3750.00 
HP 8684B Signal Generator, 5.4-12.5 GHz, cavity tuned, 

AM/ WBFM/ Pulse .......... .......... ... ........ .. . ........ .. .. ..... ....... ... $2250.00 
HP 8684D Signal Generator, 5.4-18.0 GHz, cavity tuned, 

AM/ WBFM/ Pulse .......... ... ....... ... .. .......... ...... ............................. $3750.00 
MARCONI 2019 Signal Generator, 80 kHz-1040 MHz, 

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

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

AM, FM .. ..... .. .................... . .... $750.00 
WAVETEK 957 Signal Generator, 12-18 GHz, +7 dBm, AM, FM ...... $750.00 

SWEEP GENERATORS 
HP 83508/ 83522A Sweep Oscillator, 10-2400 MHz, 

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

+ 13 dBm levelled ..................................................... ..... .... ......... .. $5000.00 
HP 83508/ 83540A-002 Sweep Oscillator, 2.0-8.4 GHz, 

70 dB step atten. ....... ......... ..... .... ...... .. ............ $3250.00 
HP 8350B/ 83545A-002 Sweep Oscillator, 5.9-12.4 GHz, 

70 dB step atten ....... ... ....... ........ .... .......... .. ....... ........... .. ...... .... $3750.00 
HP 83508/ 83570A Sweep Oscillator, 18.0-26.5 GHz, 

+ 1 O dBm levelled ............ ........ ........ ............ .. ........ ....... ... ............ $7000.00 
HP 83508/ 83592A Sweep Generator, 10 MHz-20 GHz, 

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

+ 1 O dBm levelled .. . .... ...... ... . . . . ......... .. ........... .. .. .. . ............. .. $5000.00 
HP 8620C Sweep Oscillator Frame . . .. ..... .... $500.00 
HP 86222B-002 RF Plug-in, 10-2400 MHz, +13 dBm, 

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

2-4 GHz bands ... ........ .......... ........ ..... .. ...... ...... .... ..... .. ......... ..... ... $1200.00 
HP 86241A 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 unlevelled .............. $350.00 
HP 86251A RF Plug-in, 7.5-18.6 GHz, +10 dBm levelled ....... ........... $500.00 
HP 86260A RF Plug-in, 12-18 GHz, + 10 dBm unlevelled ........ ......... . $400.00 
HP 86260A-H04 RF Plug-in, 10-15 GHz, + 1 O dBm unlevelled ......... . $400.00 
HP 86290A RF Plug-in, 2-18 GHz, +7 dBm levelled ........................ $1200.00 
HP 86290B RF Plug-in, 2.0-18.6 GHz, + 10 dBm levelled ................ $1650.00 
HP 86290C RF Plug-in, 2.0-18.6 GHz, + 13 dBm levelled ...... .......... $1850.00 
WAVETEK 2001 Sweep Generator, 1-1400 MHz, 

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

+ 13 dBm, GPIB .......... ... ..... ..... ..... ..... ...... .... ....... .. .. ................... $1750.00 
WILTRON 6647M Sweep Generator, 10 MHz-20 GHz, 

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

+13 dBm,GPIB .......... .. ... ....................................... .... ........ . $6000.00 

POWER METERS 
BOONTON 428/ 41-4E Analog Power Meter, 

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

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

HPIB .... ...................... ... ..... ........... .. ....... .... . . ... $1200.00 

HP 436A-022/ 8482A Power Meter, -30 to +20 dBm, 
100 kHz-4.2 GHz, HPIB .. ..... ... .......... ... ..... ...... ... ... ..... ............. ... $1200.00 

HP 436A-022/ 8484A Power Meter, -70 to -20 dBm, 
10 MHz-18 GHz, HPIB ........... . .................. $1200.00 

HP 436A-022/ 8485A Power Meter, -30 to +20 dBm, 
50 MHz-26.5 GHz, HPIB ...... . .............. ....... . $1500.00 

HP 436A-022/ 8485D Power Meter, -70 to -20 dBm, 
50 MHz-26.5 GHz, HPIB ....... .. . ................ $1700.00 

HP 438A Dual Channel Power Meter ........ ... ....... .... ..... .... ....... ..... ... . $3000.00 
HP 8477 A Power Meter Calibtator, for HP 432 series ........................ $400.00 
HP 8900D/84811A Peak Power Meter, 0.1-18 GHz, 

0-20 dBm peak ................................. .. .......... .... .... .... ..... . . ..... .. $2500.00 
HP Q8486A Power Sensor, 33-50 GHz, -30 to +20 dBm, 

for 435/617/8 ... ... ... .. .. .. . ...... . $1500.00 
HP R8486A Power Sensor, 26.5-40 GHz, -30 to +20 dBm, 

for 435/617/8 .. ..... ..................... . $1500.00 

RF MILLIVOLTMETERS 
BOONTON 92C RF Millivoltmeter, 3 mV-3 V f.s., 

10 kHz-1 .2 GHz ..... .... ...... ... ..... .... ... ..... .... .... ..... . ... ...... ... ..... . $500.00 
RACAL-DANA 9303 RF Millivoltmeter, -70 to +20 dBm, 

10 kHz-2 GHz, GPIB ...... ... ....... ... .. . ..... ... $750.00 

AMPLIFIERS, MISCELLANEOUS 
AMPLIFIER RESEARCH 4W1000 Amplifier, 40 dB gain, 

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

10-1200 MHz .. ....... ... ....... .. ....... ... ........ ..... ........ .. .. ... $500.00 
C.P.I. VZC6961K1 TWT Amplttier, 35 dB gain, 

4-8 GHz, 20 Watts ............................... ....... . .. ... $3500.00 
ENI 525LA Amplttier, 50 dB gain, 1-500 MHz, 

25 Watts .... ... ... ..... ... .. . ... ..... .... ..... .... .. ...... ..... ... .... ...... ..... .... $3250.00 
HP 11713A Switch I Attenuator Driver, HPIB ....... .... ....... ... ... ..... ..... .. $800.00 
HP 11729B-003 Carrier Noise Test Set, 

5 MHz-3.2 GHz ...................... ........ ............ ... ............................ $1900.00 
HP 3730B/3738B Downconverter, 5.9-8.9 GHz & 

8.7-11 .7 GHz ....... ... ..... .. ..... . ...... .. ........ ..... $1200.00 
HP 415E SWR Meter .......... . ... ...... ... ... .......... . $200.00 
HP 8403A-002 Pulse Modulator, 0.8-2.4 GHz, 

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

to 5GHz ............... ... ....... .. ..... .. ... ......... ......... ......... ......... ................ $500.00 
HP 8447E Amplttier, 22 dB, 0.1-1300 MHz, +13 dBm output ............ $650.00 
HP 8447F-H64 Dual Amp., 0.Q1-50 MHz 28 dB & 

0.1-1300 MHz 25 dB ... .... ..... ......... .. ... ......... ....... ... ...... ... ...... ........ $900.00 
HP 8673D Signal Generator, 50 MHz-26.5 GHz, 

1-4 kHz res., HPIB.. ..... .... ... . ......... $18500.00 
HP 8901A Modulation Analyzer, 150 kHz-1300 MHz, 

HPIB $1500.00 
HP 8970A Noise Figure Meter, 10-1600 MHz, HPIB ....................... $3750.00 
HUGHES 801OH13FOOO TWT Amplttier, >30 dB gain, 3-8 GHz, 

1 O Watts ............. ................ . ................... .. ....... .. .... $2500.00 
RACAL 9009 Modulation Meter, 30-1500 MHz, AM, 

1.5-100 kHz pk FM ......................... ......... .. ....... ......... .. ..... ...... ..... .. $350.00 
RF POWER LABS MLSO Amplifier, 2-30 MHz, 47 dB gain, 

50 Watts, metered, 28 V .......... . ... ..... ...... ....... $200.00 
ROHDE&SCHWARZ ESH2 Test Receiver, 9 kHz-30 MHz ........ ..... . $3250.00 

AEAOWAVE 28-3000/10 WA28 Directional Coupler, 10 dB, 
26.5-40 GHz ........ ..... ..... ......... .. ................................................... $300.00 

AMERICAN NUC. AM-432 Cavity Backed Spiral Antenna, LHC, 
2-18 GHz, TNC(f) "NEW" ....... .... .................. ... . ... $95.00 

AVANTEK AMT-400X2 WR28 Active Doubler, 
+ 1 o dBm in & out ... .. .. .... ...... .. ............... $450.00 

BIRD 8201 500 Watt Oil Dielectric Load, DC-2.5 GHz ... .... . .............. $350.00 
FXR/MICROLAB SL-03N Stub Stretcher, 0.3-6.0 GHz, 

100 Watts max., N(m/f) .......................... ......... .. ........ ....................... $75.00 
GENERAL RADIO 874-LTL Constant Impedance Trombone Line, 

0-44 cm, DC-2 GHz ................ ............. ........ .. .......... ...... ... ....... .... .. $400.00 
HP 11590A-001 Bias Network, 1.0-18.0 GHz, APC7 ...... .............. .. ... $450.00 
HP 116910 Directional Coupler, 22 dB, 2-18 GHz, 

N connectors ... ..... ......... .......... ..... .. ................ ......... ... .... . $450.00 
HP 11692D Dual Directional Coupler, 22 dB, 2-18 GHz ............ ... ..... $800.00 
HP 33327L-006 Prog. Step Attenuator, 0-70 dB, DC-40 GHz, 

2.9mm .................... .. ....... ... ...... .... .. ... ... ..... ... ............... .... .......... .. . $1000.00 
HP 778D-011 Dual Dir. Coupler, 20 dB, 0.1-2.0 GHz, APC7 ....... ...... $450.00 
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 ........................ ......... $250.00 
HP Q752D WA22 Directional Coupler, 20 dB, 33-50 GHz ................. $650.00 
HP A422A WA28 Crystal Detector, 26.5-40 GHz ..... ... ...................... $400.00 
HP A752A WA28 Directional Coupler, 3 dB, 26.5-40 GHz .. ... ......... .. $450.00 
HP R752D WA28 Directional Coupler, 20 dB, 26.5-40 GHz ........... ... $450.00 
HP R914B WR28 Moving Load, 26.5-40 GHz ... . ........... .. $250.00 
HP V365A WA15 Isolator, 25 dB, 50-75 GHz ........ ..... .... ..... .. .......... .. $750.00 
HP V752D WR15 Directional Coupler, 20 dB, 50-75 GHz ................. $650.00 
HP X870A WA90 Slide Screw Tuner .... .. ........... .. ...... ......................... $150.00 
HUGHES 45322H-1110/1120 WR22 Directional Couplers, 

10 or 20 dB, 33-50 GHz . . .. .. $350.00 
HUGHES 45712H-1000 WA22 Frequency Meter, 33-50 GHz .. . $750.00 
HUGHES 45714H-1000 WR15 Frequency Meter, 50-75 GHz ........... $900.00 
HUGHES 45721 H-2000 WA28 Direct Reading Attenuator, 

0-50 dB, 26.5-40 G ...... .... . ...... ........ .. ........... $1000.00 
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HUGHES 45722H-1000 WR22 Direct Reading Attenuator, 
0-50 dB, 33-50 GHz ... ...... .. ...... .. ...... .... .. ........... .... ...... ........... ..... $1000.00 

HUGHES 45724H-1000 WA15 Direct Reading Attenuator, 
0-50 dB, 50-75 GHz ......... .. .................. ... .... .... .... .... .. ..... .... ...... . $1000.00 

HUGHES 45732H-1200 WR22 Level Set Attenuator, 0-25 dB, 
33-50 GHz ..... .......... ..................... . ......... ... ....... ... ...... .. $250.00 

HUGHES 45752H-1000 WR22 Direct Reading Phase Shifter, 
0-360, 33-50 GHz ... ...... ... ..... ....... .. .. .. ...... .. ......................... $1400.00 

HUGHES 45772H-1100 WR22 Thermistor Mount, 
-20 to + 10 dBm, 33-50 GHz .. .......... ...... ......... ..... .... .... ......... ... ..... $400.00 

HUGHES 47316H-1111 WR10 Tunable Detector, 75-110 GHz, 
pos. polarity .... .. ........ ... ..... ..... ..... .. ................................................. $600.00 

HUGHES 47741H-2310 WR28 Phase Locked Gunn Osc., 32 GHz, 
+18 dBm.. ........................... . ... ..... $2000.00 

HUGHES 47742H-1210 WA22 Phase Locked Gunn Osc., 
42 GHz, + 18 dBm .. ...... ..... ... ..... .. . .......... $2750.00 

KRYTAR 20102001 O Directional Detector, 1-20 GHz, 
SMA(f/f)/SMC ... ....................... ........... ... ...... ..... .... ..... .. ........ ... ... ... $200.00 

KRYTAR 261SS Directional Detector, 1.7-26.5 GHz, 
K(f/m)/SMC ............. ........ .................... .. ...... .... .... .... .... ....... ... .... .. $200.00 

M/A-COM 3-19-300/10 WA19 Directional Coupler, 
1 O dB, 40-60 GHz ......................................... ..... .... .... ...... ........ ..... $450.00 

NARDA 3000-series Octave Band Directional Couplers, 
N connectors ... .... ..... ............ .... .................... . .......... ....... $150.00 

NAADA 3020A Bi-Directional Coupler, 50-1000 MHz ................ ... .... $500.00 
NARDA 3022 Bi-Directional Coupler, 20 dB, 1-4 GHz ........ ......... .... .. $450.00 
NARDA 3024 Bi-Directional Coupler, 20 dB, 4-8 GHz . . ... ...... . $375.00 
NARDA 3090 Precision High Directivity Couplers ..... ... . ............. $225.00 
NAADA 368BNM Coaxial Hih Power Load, 

500 Watts, 2-18 GHz, N(m) ............. . ................ .... . $500.00 
NARDA 3752 Coaxial Phase Shifter, 0-180 deg./GHz, 

1-5 GHz .... .. ... ...... ... .. .... ..... ................ ..... .... ... ...... ..... .... ........ .. ...... . $900.00 
NARDA 3753B Coaxial Phase Shifter, 0-55 deg./GHz, 

3.5-12.4 GHz .................................. ... ... ...... ... ............. .. ... ...... ... $950.00 
NARDA 4000-series Octave Band Directional 

Couplers, SMA connectors ......... ....... . . 
NARDA 4247-20 Directional Coupler, 20 dB, 

6.0-26.5 GHz, 3.5mm(f) .. .... ............. ........ ...... . 
NARDA 5070-series Precision Reflectometer Couplers 
NARDA 562 DC Block, 10 MHz-12.4 GHz, 100 V max., 

....... $75.00 

....... $200.00 

....... $300.00 

N(m/f) .... .. .................................................................................. ... .. $65.00 
NAADA 765-10 10 dB Attenuator, 50 Watts, DC-5 GHz, 

N(m/f) .... .... ................ ...... .. ... .... . .................. $165.00 
NAADA 791 FM Variable Attenuator, 0-37 dB, 2.0-12.4 GHz .... ......... $500.00 
NAADA 792FF Variable Attenuator, 0-20 dB, 2.0-12.4 GHz ......... ..... $375.00 
NARDA 793FM Direct Reading Variable Attenuator, 

0-20 dB,4-8GHz .. ..... ... ...... .... ... .... ............ .. ...... .. ....... .... ........... ...... $225.00 
NAADA 794FM Direct Reading Variable Attenuator, 

0-40 dB,4-8GHz ........................ ............ .. ... ..... ... ...... .... ........ ..... ... .. $375.00 
OMNI-SPECTRA 2085-6010-00 Crystal Detector, 1-18 GHz, 

neg. polarity, SMA mil ... ................. .. ...... .... ... ...... .... ... .......... .. ......... $50.00 
PAMTECH KYG1014 WR42 Junction Circulator, 

18.0-26.5 GHz ................ .. ....... .... ........ ..... .... ...... .......................... $250.00 
SONOMA SCI. 21A3 WA42 Circulator, 20 dB, 

20.6-24.8 GHz .. ........ ................................... .......... .... ........ .. ...... .... $75.00 
TEKTRONIX 2701 Step Attenuator, 0-79 dB, 

DC-1 GHz ..... .... .... ...... ........ ..... .. ............... .... ... ...... ... ...... .............. $150.00 
TAG B51 O WR22 Direct Reading Attenuator, 0-50 dB, 

33-50 GHz .... .. .. ..... .... .... ............ ...... ........ ............. . ......... ... $900.00 
TAG V551 WA15 Frequency Meter, 50-75 GHz ... ........ ........ ....... ... .. . $600.00 
TAG W510 WR10 Direct Reading Attenuator, 

0-50 dB, 75-110 GHz ....... ......... ... .. ... ..... ..... .. ......... $1000.00 
TAG W551 WA10 Frequency Meter, 75-110 GHz ...... .. ........... ..... .. ... $750.00 
WAVELINE 100080 WR28 Terminated Crossguide Coupler, 

30 dB ... .... ......... ... .... ...... ... .... .. ...... ....... . . ........ ..... ..... $200.00 
WEINSCHEL 150-110 Programmable Step Allen., 

DC-18 GHz, SMA .... .... ...... .. ................. ..... .... .... .. .................... ...... $450.00 
WEINSCHEL DS109 Double Stub Tuner, 1-13 GHz, 

N(m/f) .. .... ..... ...... ......... ... ............... ....... ...... ......... ....... .. ........ .... .... . $150.00 
WEINSCHEL DS109LL Double Stub Tuner, 0.2-2.0 GHz, 

N(m/f) .. ........ .... .. .... .... .... ..... ... ... ........... ....... .. ...... .. ...... .. ........ ......... $150.00 

HP 37204A-003 HPIB Extender, fiber-optic connection 
•unused• .................................................... .. ........ ........ ......... .. ...... . $250.00 

HP 59401A HPIB Bus Analyzer .... ... ......... ..... ..... .... ..... ..... ....... ...... .... . $375.00 
TAMPA MW. LAB BUC1W-02W-CST Ku band Upconverter, 

1Watt14.0-14.5 GHz WR75 .NEw· ....... .... ...... .... .... .............. ..... $150.00 
TEKTRONIX 1411A-opt.04 PAL Test Gen.,w/ 
SPG12,TSG11 .TSP11 ,TSG13,15,16 ..... ... ... ..... .. ...... ......... .. ..... .... .. $1400.00 
TEKTRONIX 147A NTSC Test Signal Generator, 

with noise test signal ........... ..... .... ........... ... ..... .... ....... ............ ....... $800.00 

EG&G/ P.A.R. 5302 / 5316 Lock-in Amplttier, 100 mHz-1 MHz, 
GPIB I RS232C ...... .. ........ .. ...... ... ............. ....... ........... ............... $2250.00 

FLUKE 2180A RTD Digijal Thermometer ... .... ... .... ...... ........ .. .. . $500.00 
HP 59307A HPIB VHF Switch ... ..... ..... .... ..... .. ......... $200.00 
P.A.R. 5206-95.98Two-Phase Lock-in Amp., 2 Hz-100 kHz, 

GPIB $1250.00 
TEKTRONIX TM5003 TM5000-series 3-slot Programmable 

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

Power Module ..... ...... .. ...... ... ..... .... .... .. ... .. ............... $500.00 
TEKTRONIX TM503 TM500-series 3-slot Power Module .... ..... $150.00 
TEKTRONIX TM504 TM500-series 4-slot Power Module ..... .. .. $175.00 
TEKTRONIX TM506 TM500-series 6-slot Power Module .......... .... $250.00 
TEKTRONIX TM515 TM500-series 5-slot 

Portable Power Module .................................................. .. .... ...... .. $250.00 
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by Stanley York 

Laser Diodes 

This month, we will be taking a 
look at another type of laser that I 
have mentioned many times in pre­
vious articles, but so far have not 
gone into any details about - the 
diode laser. 

Diode lasers have a few charac­
teristics in common with LEDs and, 
in fact, they are closely related in 
terms of their construction. 

Comparison of an LED vs. 
Laser Diode 

The two most common con­
struction methods for making LEDs 
and laser diodes are as edge emit­
ters and surface emitters . Edge 
emitters are somewhat older tech­
nology and are less efficient than 
the newer surface emitters. 

Metallic strip 

n 

ited to very low powers. 
In the surface emitter, the 

mechanism of light generation is 
essentially the same, but the con­
struction and layout of the active 
elements is slightly different. 

In these devices, the light is 
emitted through a surface layer of 
semiconductor a few microns thick 
before reaching and exiting the sur­
face. Thus for a given power input, 
the surface emitter puts out a lot 
more light than an edge-emitting 
counterpart. 

Figure 7-1 shows how the two 
edge-emitting devices compare. On 
the left is a simplified drawing of the 
construction of an edge-emitting 
LED, and on the right a drawing of 
an edge-emitting laser diode. You'll 
see from the drawings that the two 
are very similar in construction. 

In the LED, there is a multilayer 
sandwich of P and N type semicon­
ductor material. On the top and bot-

Current distribution 
layer 

A Recombination region 

of the laser resonator. Since they are 
cleaved from a single crystal, the 
two faces are intimately aligned and 
consequently, perfectly set up for 
optimum laser feedback within the 
crystal. 

Recent developments in laser 
diode manufacturing have resulted 
in the production of the newer and 
more efficient surface emitting 
diodes. Figure 7-2 shows how this 
device differs from the edge emit­
ters. The drawing shows a simple 
illustration of a vertical-cavity sur­
face-emitting laser (VCSEL). 

The VCSEL has created a lot of 
excitement in the laser field since its 
development. The operating effi­
ciency of these devices is better 
than 50% compared to the earlier 
edge emitters (<20%). Most of the 
laser diodes produced now follow 
this surface-emitting construction 
style . In the VCSEL, the thin layer of 
semiconductor on top of the stack 

Active 

Radiation pattern 

you may wish to try. The beam qual­
ity is not as good as the more 
expensive diode lasers they sell, but 
should be good enough for most 
purposes. If you want to improve 
the beam quality, try some of the 
improvements I have mentioned in 
an earlier column. You'll lose a little 
power, but the beam quality will 
improve. 

If you recently won the state 
lotto, and feel like making a big buy, 
a decent quality high power green 
diode laser goes for about $2,000-
$6,000, depending on how much 
power you need! 

Edmund Scientific also sells 
beam expanders, spatial filters, and 
precision mounts. With careful 
selection, you should be able to 
improve the beam quality of even 
the cheapest diode pointer. 

So, you may be asking yourself, 
how can such a small resonant cav­
ity in a laser diode emit the same 

B 
d1 

d2 

Figure 7-1 - Comparison of an edge-emitting LEO (A) and an edge-emitting laser diode (8). 

As the name implies, edge emit­
ters are constructed in such a way 
that the light emitted by the diode 
always exits from the edge of the 
crystal. This construction method has 
a serious drawback though, because 
of the tendency of the crystal to 
absorb a fairly large proportion of 
the radiation that is generated. 

This is because the light has to 
travel through the length of the semi­
conductor material before it leaves 
the crystal surface. Because a lot of 
the light is absorbed in this manner, 
the overall gain of the laser medium 
is very low and consequently, the 
light output from these devices is lim-

tom of the stack, there are metal 
layers that form the contact points 
for power. 

In the laser diode, there are two 
main layers, with a third diffused 
layer between them (the active 
region). In the laser diode, the ends 
of the crystal are cleaved during 
manufacturing to produce two flat, 
square, and parallel faces. 

These crystal faces are highly 
polished by the cleaving process. 
The output surface of the crystal is 
partially transmitting at the laser 
wavelength, and the rear surface is 
usually broadband coated to reflect 
all light. They form the two mirrors 
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forms the output window of the 
laser. Being thin, it doesn't absorb 
nearly as much light as its predeces­
sor, making the VCSEL a far more 
efficient device. 

Common colors for laser diodes 
lie mainly in the red end of the spec­
trum, but there are now some 
devices available in the green 
region. At the time of this writing, I 
checked in my Edmund Scientific 
catalog, and the green laser diode 
pointers advertised were about four 
times the price of the red ones. 

The pointers that Edmund sells 
are a pretty good buy though, and 
are adequate for any experiments 

output power, same color light as 
the much larger HeNe laser? Well 
remember what I said in my first col­
umn? The size of the resonant cavi­
ty really doesn't matter. The length 
of the cavity does not determine the 
frequency of the emitted light, it is 
the nature of the lasing medium and 
the reflecting coatings on the mir­
rors that determine the output color 
(or wavelength). 

In the red laser diodes, the 
active material is usually one of the 
Aluminum-Gallium-Arsenide alloys 
(AIGaAs), whereas in a green laser, 
the active material is AIGaAs with a 
trace of Indium (In). 



Communications Using 
Laser Diodes 

Because of the very small size of 
the die making up the laser diode, 
these devices are capable of switch­
ing extremely fast. This particular 
characteristic allows the use of laser 
diodes in high-volume, high-speed 
communications over fiberoptics, 
and explains why so many new tele­
phone and television cable hook-ups 
are switching over to optical fibers 
for transmission and distribution to 
homes all over the country. 

The available bandwidth in a 
single optical transmission line is 
truly mind boggling when one con­
siders the carrier frequency. A beam 
of laser light at 632nM (approxi­
mately at the HeNe wavelength) is 
in the red end and therefore, at the 
long wave end of the visible spec­
trum (akin to the longwave end of 
the AM radio spectrum). I am com­
paring the modulation means to AM 
because, for now, most optical data 
transmission is done either as a sim­
ple on/off type (digital) modulation 
or as some form of optical intensity 
modulation. There are ways of shift­
ing or modulating the 
frequency of a light 
wave (similar to FM), 
but we'll not get into 
that here. 

Since the wave-
length (lambda) is 
632nM, the frequency 
of the wave is equal to 
the velocity divided by 
the wavelength, i.e., f = 

c/lambda, where lamb-
da is the wavelength, 
and c is the velocity of 
light. We know the 
velocity of light is 

The wavelength chosen in the 
example above (632nM) is at the 
long wavelength end of the visible 
spectrum, and lies about in the 
middle of the red portion of the 
band. Look around now and see 
how many colors are available in 
present day lasers. Some of these 
lasers are in the blue and ultravio­
let end of the spectrum (making 
the wavelength about half of the 
previous example, and therefore 
twice the frequency) and can 
carry twice as many speech chan­
nels as a red laser. This gives us 
tremendous bandwidth. 

Industrial Applications 

Turning now to the industrial 
applications of laser diodes, we 
find that there are some very 
high-power diodes available. 
Commercial lasers that use diodes 
come in two basic flavors; in one 
type, laser diodes are used directly 
to produce a beam powerful 
enough to do useful work. These 
lasers are typically found in the laser 
printers, laser lithography systems, 
and laser microwelding systems. 

Ught 

300,000kM/second. So 
the frequency c/lamb­
da 300,000, 
000/632 x 10-9 

HR Stack 

= 4.746 x 1014Hz 

That's 470,000 

Figure 7-2 - Simplified construction of a 
vertical cavity surface-emitting laser 

(VCSEL). 
GHz! If you allow each 
speech channel a band-
width of 1 OkHz (a telephone speech 
channel is about 4-SkHz, but I am a 
generous sort), this gives us a whop­
ping 4. 7 x 10"10 channels on a sin­
gle beam! That's 47 billion speech 
channels on a single laser beam. 

Amazing, isn't it? These facts 
illustrate what a tremendous impact 
laser diodes have had on communi­
cations. Perhaps now you under­
stand why everyone wants to get on 
the fiberoptic bandwagon, and why 
Time/Warner's Roadrunner™ 
Internet service is so fast and so 
popular. 

But, I digress. I'm guessing a 
whole lot of readers out there are 
already familiar with that particular 
service. I know myself that down­
load speeds are phenomenal when 
compared to dial-up connections. 

The other type consists of rows or 
bars of laser diodes (Figure 7-3) that 
are used to increase the output 
power and further pump an 
Nd:YAG rod, or perhaps a dye laser. 

The output power of a diode 
array such as depicted may easily 
reach several tens of watts per 
array. One of the systems advertised 
in the new Edmund Scientific cata­
log is of this latter type. The device 
uses the bars of diodes to pump an 
Nd:YV04 (Neodymium-doped 
Vanadate) laser rod (similar in 
appearance to an Nd:YAG rod) and 
produce a fairly high power 
(SOmW) beam of intense green 
light at 532nM, and is the one I 
referred to earlier (when I talked 
about winning the lotto). 

You may be wondering why 

LASERS & ACCESSORIES 
HELIUM NEON LASERS 
CB" Complete Systems 
CW Plasma Tubes 
CW Power Supplies 

ACCESSORIES 
CB" Optics 

DIODE LASERS 
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there are so many different types of 
lasers, at so many different wave­
lengths, and with so many different 
power levels. In industrial applica­
tions, the reason for so many varia­
tions is because of overall efficiency 
of the laser, and application specific 
parameters surrounding the task 
the laser is intended to process. 

laser head or power supply. 

Limitations of Diode Lasers 

The laser diode has certainly 
changed the way communications 
work, and a large number of indus­
trial applications rely on the laser 
diode because of its relatively small 

size. But the laser diode 
is not without its disad­
vantages. 

Looking at Figure 7-
1 again, you'll notice that 
I have drawn in what is 
generally regarded as a 
typical beam pattern 
emitted from an edge­
emitting laser diode. 

Although I have 
tried to illustrate the 
laser diode chip in three 
dimensions, when the 

Substrate laser diode is energized, 
the light pattern project-

Active Region 

For best performance, and best 
return on investment, it's obvious 
that you want the best laser for a 
particular task. I have briefly cov­
ered some of the application details 
of a selection of industrial type 
lasers, but there are many factors 
that have to be considered before a 
laser is settled on as being the right 
one for the job. 

Until quite recently, a medium 
power laser using an arclamp pump 
source would come with a heavy, 
awkward power supply. With the 
advent of the laser diode, the same 
output power can now be produced 
by a laser a fraction of the size pre­
viously available. This allows a laser 
to be used where it would have 
been impossible before, simply 
because of the sheer size of the 

ed onto a surface per­
pendicular to the light 
beam would appear 
more football shaped 
than round. 

The dimension of 
the beam in one direc­
tion is D1, while the 
beam measures D2 in a 
direction perpendicular 

to D 1 . The reason for the elongated 
pattern is simple to understand. The 
shape of the active region where 
the laser action takes place is very 
small and narrow. The width of the 
laser chip is on the order of 1 OOuM, 
while the thickness is only about 2-
3uM, and the length is about 
300uM. 

With such a small geometry, 
there is very little guidance for the 
laser beam as it bounces back and 
forth within the crystal. A lot of 
light is able to escape at a broad 
angle relative to the faces of the 
chip, creating a wide divergence. 
The laser beam leaving the chip has 
an aspect ratio of about 2:1. 

As the beam gets further from 
the diode, the aspect ratio increases 
because the divergence angle of the 
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beam is different for the two axes 
(Figure 7-1, D1 -D2). 

Manufacturers of laser diodes 
are aware of this problem, and nor­
mally put corrective optics into the 
laser diode package to compensate 
for this drawback. These optics are 
usually fixed, but not always, and 
the user may be able to adjust the 
output lens to arrive at a beam 
shape suitable for the task at hand. 

The shape of the output beam 
is, of course, a function of the shape 
of the die, and is not something eas­
ily overcome. 

Because of this important 
shortcoming of laser diodes, it is 
hard to imagine that they will be 
useful in holographic applications. 
To make a hologram (here I will only 
touch lightly on the subject, we'll 
discuss holography later) it is crucial 
that the laser beam be many things 
at one time: 

• It must be stable. 
• It must have a narrow line 

width . 
• It must operate in a low order 

mode. 

• And it must not be noisy. 

Unfortunately, present laser 
diodes do not stack up too well for 
this application. The best holograms 
are made with fast-pulsed visible 
lasers. So far in this series, we have 
not talked about pulsed lasers. But 
these systems do produce the best 
holograms, and I will be discussing 
these and, in particular, the Cr:Ruby 
laser in a later column . 

Next month, I am presenting 
another construction project for 
you . We're going to build a 
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Figure 7-3 -
Individual laser 

diodes can be stacked 
as seen here to form 
bars (A) and arrays 

(B), to increase power 
output. 

tachometer using a pen-type laser 
diode, and you'll find it useful for 
working on your car, model aircraft, 
electric motors, anything in fact, 
that involves rotating or reciprocat­
ing motion. 

I'd like to say thank you to 
everyone who has taken the trouble 
to write to me with ideas and sug­
gestions for this column. There are 
some good ideas out there, and I 
will look into the possibilities of 
doing something with them . 

So stay tuned, your idea may be 
a feature article some time. NV 



December 1 

AZ - MESA - Hamfest. Superstition ARC, 
Ed Cole KB7RMO, 520-468-9015. Email: 
colej@cybertrails.com 
LA - MINDEN - Hamfest. Minden ARA, 
jimmy White KB5SUE, 318-377-2501. 
Email: kb5sue@microgear.net Web: 
http:www.bayou.com/ - k5dlh/fest.html 

December 1-2 

FL - PALMETTO (TAMPA) - Hamfest. 
Manatee County Convention and Civic 
Center, One Haben Blvd. at us 301. Sat: 
8am-5pm, Sun: 9am-2pm. VEC exams. 
Talkin: 145.430- and 442.950+. The Florida 
Gulf coast ARC, Fred Hendershot N3BUL, 
813-671-9556.Email:fgcarc@fgcarc.org 
Web: http:/ /www.fgcarc.org 

December 2 

Ml - HARRISON TOWNSHIP - Hamfest. 
L'Anse Creuse ARC, Gregg Crump KC8PXJ, 
810-463-0729. Email: grcrump@home.com 
Web: www.ameritech.neuusers/lc_ 
arc/index.html 

December 8 

SC - UNION - Hamfest. National Guard 
Armory, Industrial Park Dr. 8am-2pm. VE 
testing. WCARS, Roger Gregory, 864-427-
1462, email: rgregory@carol.net 

December 9 

IN - GREENFIELD - Hamfest. Greenfield 
Central High School Pavilion, 81 o N. 
Broadway St. 8am-2pm. VE testing. Talkin: 
145.330-. Hancock ARC, email: 
kb9vzl@excite.com Web: www.w9atg.org 

JANUARY 2002 

January 5 

WI - WAUKESHA - Hamfest. Waukesha 
co. Expo center Forum. 8am-2pm. VE test­
ing. West Allis RAC, Phil Gural W9NAW, 
414-425-3649. Email: janphil@execpc.com 

January 11-12 

FL - FT. MYERS - Hamfest. Shady Oaks 
community Center, 3280 Marion St. Fri: 
1pm-9pm, Sat: 9am-3pm. Ft. Myers ARC, 
Earl Spencer K4FQU, 941-332-1503. Email: 
k4fqu@juno.com 

January 12 

MO - SPRINGFIELD - Hamfest. 145.49 
Repeater Group, Michael Blake NONQW, 
417-742-3955. Email: nOnqw@arrl.net 
Web: http://www.qsl.net/ 49ers 
NY - MARATHON - Hamfest. Skyline ARC, 
Patrick Dunn KC2BQZ, 315-488-3499. 
Email: patdunn@dreamscape.com Web: 
http://www.dreamscape.com/sarc 

January 13 

IN - SOUTH BEND - Hamfest. Michiana 
Valley Hamfest Assn., Bob Denniston 
KA9WNR, 219-291-0252 (7-11pm EST). 

January 19 

LA - HAMMOND - Hamfest. SELARC, Bill 
Borstel KB5SKW, 225-695-6414. Email: 
wborstel@hotmail.com Web: 
http:/ /www.selarc.org 
MI - FLUSHING - Hamfest. Amateur Radio 
& Youth Club, Clay Hewitt KF8UI, 810-233-
7889. Email: clay@iavbbs.com Web: 
http:/ /www.qsl.net/aray 
MO - ST. JOSEPH - Hamfest. MO Valley 
ARC &: Ray-Clay ARC, carlene Makawski 
KAOIKS, 816-279-3406. Email: 
nem3238@ultra.ccp.com 
TN - GALLATIN - Hamfest. Sumner County 
ARA, 615-451-0213. Email: 
hamfest@scara.net Web: 
http://www.scara.net 

Cf he Events Calendar is a free service for publicizing electr.oni~ events such as 
U amateur radio hamfests, flea markets, etc. If your organization 1s 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 d1stnbut1on 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 
w ritten permission of T & L Publications, Inc. 

January 20 

Ml - HAZEL PARK - Hamfest. Hazel Park 
High School, 23400 Hughes St. 8am-2pm. 
Talkin: 146.64-. Hazel Park ARC, Jeff 
Albrecht N8WR, 248-642-3608. Email: 
n8wr@arrl.net web: 
http://www.qsl.net/w8hp . 
NY - NORTH BABYLON - Convention. 
Great South Bay ARC, Diane Ortiz K2DO, 
631-286-7562. Email: k2do@aol.com Web: 
http://www.arrlhudson.org/nli 
OH - NELSONVILLE - Hamfest. Sunday 
Creek AR Federation, Russ Ellis N8MWK, 
740-767-2226. Email: n8mwk@arrl.net 
Web: http:/ /www.hfradio.org/kc8aav I 

January 26 

AL - TROY - Hamfest. Troy RC &: Butler 
County RACES, Thomas Johnston KC4FIG, 
334-566-1373. Email: kc4fig@arrl.net 
FL - ARCADIA - Hamfest. DeSoto ARC, 
Doug Christ KN4YT, 863-494-5070. Email: 
kn4yt@arrl.net 
NY - LOCKPORT - Hamfest. Eagles Hall, 
6614 Lincoln Ave. Talkin: 146.820- 107.2 
PL Lockport Amateur Radio Assn., Duane 
Robinson W2DLR, 716-791-4096. Email: 
w2dlrham@aol.com Web: 
http://lara.hamgate.net 

January 27 

IL - STICKNEY - Hamfest. Wheaton 
community Radio Amateurs, 630-545-
9950. Email: info@wheatonhamfest.org 
Web: http://www.wheatonhamfest.org 
MD - ODENTON - Hamfest. Odenton Vol. 
Fire Dept. Hall, 1524 Annapolis Rd., Rt. 
175. 8am-1pm. MMARC, Gary Johney, 410-
437-4285, email: w3cu@arrl.neu 
OH - DOVER - Hamfest. OH National Guard 
Armory, 2800 N. Wooster Ave. 8am-1pm. 
Talkin: 146.730-. TUSCO ARC, Gary Green 
KB8WFN, 740-922-4454. Email: 
kb8wfn@tusco.net 

FEBRUARY 2002 

February 1-2 

MS - JACKSON - State Convention. Jackson 
ARC, Ron Brown AB5WF, 601 -956-1448. 

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 
630-782-4625 Fax 630-834-2594 
E-Mail: cc@gats.com 
www.computercentralshows.com 

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

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

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

Email: ab5wf@arrl.net Web: 
http:/ /www.jxnarc.org 

February 2 

KS - LACYGNE - Hamfest. Mine Creek ARC, 
Ron Cowan KBODTI, 913-757-4455. Email: 
kbOdti@arrl.net 
SC - NORTH CHARLESTON - Hamfest. Stall 
High School. Talkin: 146.79, 145.25, and 
147.45. Charleston ARS, Jenny Myers 
WA4NGV, 843-747-2324. Email: 
brycemyers@aol.com Web: 
www.qsl.neuwa4usn/index.html 

February 2-3 

FL - MIAMI - Tropical Hamboree. Dade 
Radio Club of Miami, Evelyn Gauzens 

All listing information should be sent to: 
Ndts & Volts Magazine 

Events Calendar 
430 Princeland Court 
Corona, CA 92879 

Phone 909-371-8497 
Fax 909-371-3052 

E-mail events@nutsvolts.com 

Gibraltar Trade Center, Inc. 
810-465-6440 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 

ComputerShow 
770-663-0983 
E-Mail: narisaam@aol.com 
Web: http://www.shownsale.com 

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

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

W4WYR, 305-642-4139. Email: 
w4wyr@arrl.org 

February 3 

OH - LORAIN - Hamfest. Gargus Hall, 1965 
N. Ridge Rd. 8am-1pm. Talkin: 146.700-
and 444.800+. NOARS, john Schaaf K8JWS, 
216-696-5709. Email: noars@qsl.net 

February 8-9-10 

FL - ORLANDO - Convention. Orlando 
ARC Harold Prosser KK1B, 321-235-7513 
(days) or 407-365-2444 (eves). Email: 
hal@mpinet.net Web: 
http://www.oarc.org/hamcat.html 

February 9 

Miami. Oh-Two Oh-Two Oh-Two. Need we say more? 

www .hamb.oree.Qrg 
Okay, a little more. Feb. 2-3, 2002. Visit our Web site or call 305-6424139 
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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. 

Locate shorted or leaky 
components or conditions 
to the exact spot in-circuit 
Still cutting up the pcb, 
and unsoldering every 
part trying to guess at 
where the short is? 

$179 

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. 

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 

ME • CHELSEA • Hamfest. Augusta ARA, 
Tom Clay KD1KE, 207-382-6000. Email: 
kd 1 ke@uninets.net 
MN • ST. CLOUD • Hamfest. ·St. Cloud ARC, 
L. Scott Hall KAODAQ, 320-252-4498. 
Email: lscotth@aol.com Web: 
http:/twww.wosv.org 

February 10 

OH • MANSFIELD • Hamfest. Intercity ARC 
& MASER, Scott Yonally N8SY, 419-522-
9893. Email: n8sy@arrl.net Web: 
http://www.maser.org 
VA • RICHMOND • State Convention. 
Richmond Amateur Telecommunications 
Society, Pat Wilson W4PW, 804-932-9424. 
Email: w4pw@arrl.net Web: 
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http:/ /www.frostfest.com 

February 16 

MA • MARLBOROUGH • Hamfest. 
Algonquin ARC, Ann Weldon KA 1 PON, 
508-481-4988 before 9pm. 

February 23 

GA • DALTON • Hamfest. Dalton ARC, 
Harold Jones N4BD, email: 
n4bd@ocsonline.com 
ND • BISMARCK • Hamfest. Central 
Dakota ARC, Kurt carufel KBOKDG, 701-
222-0938. Email: carufel@home.com 
NY • HORSEHEADS • Hamfest. The 
National Guard Armory. 8am-3pm. Talkin: 
146.700-, 444.20. ARAST, Randy 607-738-
6857. Email: n2syt@arast.org Web: 

Star Wars Technology Directs Energy 
Variable 20,000 volt pulser used for 
laser flash tube, spark gap and pyro 
ignitor, garden pest shocker, electric chopper and sens control 
fence, snake venom removal etc. BHT6 Plans .. $10.00 BHT6K Kit. 

http://www.arast.org 
VT • MILTON • State Convention. Radio 
Amateurs of Northern VT, Mitch Stern 
W1SJ, 802-879-6589. Email: w1sj@arrl.net 
Web: http://www.ranv.org 

February 24 

FL • ZEPHRYHILLS • Hamfest. Zephyrhills 
Area ARC, Ron Russell N8VFE, 813-782-
1602. Email: ron301 @aol.com 
NC • ELKIN • Hamfest. Briarpatch & 
Foothills ARCS, Pat Hill AE4HK, 540-236-
6747. Email: Craig Patton @ 
kg4fla@hotmail.com 
NY • HICKSVILLE • Hamfest. Long Island 
Mobile ARC, Ed Muro K2EPM, 516-520-
9311. Email: hamfest@limarc.org Web: 
http://www.limarc.org 
NY • WILLIAMSVILLE • Hamfest. 

12 volt battery operation. BHT60 Ready to use 
TRIG1K - KiVPlans ............... ... $29.95 pi ____________ ,.. 

Star Wars Technology Demonstrates Weapons 
Potential, Force Fields, lonMotors, Antigravity etc. 
Projects electric shocks without contact!/ 
Conduct many weird and bizarre experiments. 
Handheld battery operated and easy to operate. 

lncredltable device Turbo charges memory, 
Boost mental powers, Controls stress, Speeds up 
healing processes and 
Uncover hidden potentials. 
High quality unit 
wilhmany 
features. 

TRIG10 - Lab Assembled ............. $49.95 

Cybernetic Ear! 
Provides that ~extra edge· f 
many listening applications. 
Enhances 3 to 4x of normal. 
CYBEREAR ................... $19.95 
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Can Crusher 
A can is crushed into the shape of an hour 
glass demonstrating the awesome power of 
magnetics. Very popular demo in science 
museums as users get to crush and keep 
their own can. Kids love this!! 
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Lancaster ARC, Luke calianno N2GDU, 716-
634-4667. Email: 
luke@towncountryflorist.com 
Web: http://gbhamfest.hamgate.net 

MARCH 2002 

March 2 

FL. NEW PORT RICHEY. Hamfest. Gulf 
coast ARC, Rick Brown AG4JN, 727-934-
8741. Email: ag4jn@arrl.net Web: 
http://www.gulfcoastarc.org/ 
NJ • PARSIPPANY • Hamfest. Splitrock 
ARA, Maria Turner KB2VKP, 888-511-
SARA. Email: hamfest@splitrockara.org 
Web: http:/ /www.splitrockara.org 
OK • ELK CITY • Hamfest. West OK ARC, 
Earl Bottom N5NEB, 580-821-0633. Email: 
n5neb@logixonline.net 

March 3 

NY • LINDENHURST • Hamfest. GSBARC & 
SCRC, Walter Wenzel KA2RGI, 631-957-
0218. Email: info@gsbarc.org 
Web: http:/ /www.gsbarc.org 
VA • ANNANDALE • Hamfest. Vienna 
Wireless Society, Jim Parsons W4JTP, 703-
392-0150. Email: w4jtp@aol.com Web: 
http:/ /winterfest.home.att.net 

March 9 

AR • HARRISON • Hamfest. North AR 
ARS, Bill Rose N5VKF, 870-741-7074. 
Email: billrose@cswnet.com Web: 
http://www.qsl.net/naars/hamfesttindex. 
html 
FL • PORT CHARLOTTE • Hamfest. EARS & 
PRRA, Larry Brown KD4KVE, 941-625-
0830. Email: kd4kve@aol.com 
WA • PUYALLUP • Hamfest. Mike and Key 
ARC, Michael Dinkelman N7WA, 425-867-
4797 days or 253-631-3756 eves. Email: 
mwdink@eskimo.com Web: 
http://www.mikeandkey.com 

March 9-10 

LA • RAYNE • Hamfest. Rayne Civic 
Center, 300 Frog Festival Dr. VE testing. 
Talkin: 146.820- 600, 147.030+ 600 PL. 
LCARC, web: http://www.w5ddl.org 
NC • CHARLOTTE • Hamfest. Mecklenburg 
ARS, Tom Hunt KA3VVJ, 704-948-7373. 
Email: hamfest@w4bfb.org Web: 
http://www.w4bfb.org 

March 15-16 

OK. CLAREMORE. Hamfest. Green 
country Hamfest Committee, David 
Jackson KE40PA, 918-622-2277. Email: 
info@greencountryhamfest.org Web: 
http://www.greencountryhamfest.org 

March 16 

CT • POMFRET • Hamfest. Eastern CT ARA, 
Paul Rollinson KE1Ll, 860-928-2456. Email: 
ke1li@arrl.net 
NJ • CLINTON • Hamfest. North Hunterdon 
Regional High School, Rt. 31. VE testing. 
Talkin: 147.375. Cherryville Repeater 
Assocation II, 908-788-4080. Web: 
www.qsl.net/w2cra 

March 17 

OH • MAUMEE • Hamfest. Toledo Mobile 
Radio Assn., Paul Hanslik N8XDB, 419-
385-5056. Email: kb8iup@arrl.net Web: 
http://tmrahamradio.org 

March 23 

FL. PLANTATION. Cy Harris W4MAQ 
Memorial Free Flea. Robin Terrill N4HHP, 
954-583-3625. Email: kg4chw@arrl.net 
http://www.geocities.com/bcepn/freeflea. 
html 

March 23-24 

PA • PHILADELPHIA • Robot Combat. East 
Coast Hobby Show, Ft. Washington Expo 
Center. Sat: 9am-6pm, Sun: 10am-5pm. 
Northeast Robotics Club, Ed Mccarron, 
610-583-6136 eves. Email: 
emccarron@robotconflict.com Web: 
www.robotconflict.com 

March 30 

TX • BRENHAM • Hamfest. Brenham ARC, 
Dan Lakenmacher N5UNU, 979-836-8739. 



Email: briang@comwerx.net Web: 
http://www.alpha1.net/- bare 

APRIL 2002 

April 6 

MN - ST. PAUL - Hamfest. Robbinsdale 
ARC, jerry Dorf NOFWG, 763-537-1722. 
Email: kOltc@visi.com Web: 
http://www.visi.com/-kOltc 

April 6-7 

MD - TIMONIUM - Greater Baltimore 
Hamboree. Timonium Fairgrounds. Sat: 
6am-5pm, Sun: 6am-3pm. Baltimore ARC, 
James Green WB3DJU, 410-426-3378. 
Email: w3ft@juno.com Web: 
http://gbhc.org 
WA - YAKIMA - State convention. 
Yakima ARC, jack Wrenn N7KNO, 509-
249-0897. Email: n7kno@arrl.net Web: 
http://eagle.ykm.com/-w7aq/hamfest.ht 
ml 

April 14 

NC - RALEIGH - State Convention. Raleigh 
ARS, Chuck Littlewood K4HF, 919-872-
6555. Email: k4hf@arrl.net Web: 
http:/ /www.rars.org/hamfest 
WI - STOUGHTON - Hamfest. Madison 
Area Repeater Assn., Paul Toussaint 
N9VWH, 608-245-8890. Email: 
n9vwh@arrl.net Web: 
http://www.qsl.net/mara 

April 20-21 

CA - PALO CEDRO - EMCOMM Convention. 
Sacramento Valley section ARES, Jerry 
Boyd K6BZ, 530-396-2256. Email: 
k6bz@arrl.org Web: 
http://www.qsl.net/k6soj/ 

MAY 2002 

May 3-4 

MO - LEBANON - State Convention. 
Lebanon ARC, Bill Wheeler KODEW, 417-
532-4642. Email: 
bwheeler@advertisnet.com 

May 5 

PA - WRIGHTSTOWN (BUCKS COUNTY) -
Hamfest. Warminster ARC, Bill Strunk 
K3ZMA, 215-822-0749. Email: 
k3zma@aol.com Web: 
http://www.k3dn.org 

We are looking for 
New Distributors for 

Nuts & Volts 
Magazine. 

If you would be inter­
ested in selling Nuts & 
Volts in your store or 

on your newsstand, we 
have a great deal for 

you! 

For complete informa­
tion, ask for our New 

Distributor flyer. 

Nuts & Volts Magazine 
430 Princeland Court 
Corona, CA 92879 

phone 909-371-8497 
fax 909-371-3052 

E-Mail 
distributors@nutsvolts.com 

LOWEST PRICE 20MHZ 

~ ~ o; ' ' ' 4 ' ' f :4 o '41 i , o ~' .; ~ ~ • I~ ~ > i 1:0.. S 

lnNJ:732-381-8020 365 Blair Road•Avenel, NJ 07001-2293 http://www.elexp.com 
FAX: 732-381-1006 800-9 7 2-2 2 2 5 email: electron@elexp.com 

May 11 

WA - STANWOOD - Hamfest. Stanwood­
camano ARC, John Mccann N7MZ, 360-
629-2921. Email: huppert@whidbey.net 

JUNE 2002 

June 2 

VA - MANASSAS • Hamfest. Ole Virginia 
Hams ARC, jack McDermott N4YIC, 703-
335-9139. Email: n4yic@arrl.net Web: 
http://www.qsl.net/olevahams 

June 8 

PA • BLOOMSBURG • State Convention. 

Circle #46 on the Reader Service Card . 

Columbia Montour ARC, George Law 
N3KYZ, 570-784-2299. Email: 
n3kyz@jlink.net Web: 
http://www.qsl.net/cm-arc 

June 9 

IL • WHEATON • Hamfest. Six Meter Club 
of Chicago, James Novak WA9FIH, 708-
442-4961. Email: wa9fih@arrl.net Web: 
http://cyberconnect.com/orion/hamfest.ht 
m 

JULY 2002 

July 7 

PA • WILKES-BARRE • Hamfest. Murgas 

ohmSOURCE® Resistance Decade Boxes 

• Calculator-style keypad or rotary switch interface 

• 100% mechanical isolation from circuit 

• Current limiting feature to prevent device damage 

• Quick Value keys for convenient one-touch store/recall 

• Residual Resistance automatically included in output 

• Dual Banana Plugs provide easy output connection 

PRODUCT SPECIFICATIONS 

ohm SOURCE ohmSOURCE + 

Range: O - 24 M Q O - 24 M Q 

Resolution: 1Q 0.1Q 

Accuracy: ± 1Q up to 1 kQ ± 0.5Q up to 1 kQ 
±.1%1kQ-24MQ ±.1%1kQ-24MQ 

~M~tr:c:> 
The Source of Innovation'" 

Scottsdale, Arizona 
Ph: 480.998.3503 
Fx: 480.998.3504 

ARC, Frank Karcheski N3WPG, 570-824-
7579. Email: n3wpg@juno.com Web: 
http:/ /www.qsl.net/k3ytl 

AUGUST 2002 

August 3 

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

August 25 

Ml • LAPEER - Hamfest. Lapeer Center 
Bldg., 425 County Center Dr. 8am-1pm. 
LCARA, email: w81ap@arrl.net Web: 
www.w81ap.com 

PATENT PENDING 
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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 publish­
er. The implementation of any answer printed in this column may require varying degrees of technical experience and should only be attempted by quali­
fied individuals. Always use common sense and good judgement! 

Don't for!!et to check out the new 
online electronics forums at the 
Nuts & Volts website. There are 

currently boards for 
discussing Robotics. 
Microcontrollers. 
Radio. Computers. 

CNC. and a General 
forum for discussine any 
electronic toPic at all. 

We'll even add 
new dedicated 

boards for hot toPics. Just let us 
know! 

Want to eet a jump on thines 
before the maeazine 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. 

QUESTIONS 
I have several clocks that set 

themselves from NIST (National 
Institute of Standards and 
Technology) atomic clock radio sig­
nal. The signal is so weak where I 
live that only the one in the attic can 
get this signal. 

Is there a repeater that can 
retransmit the signal to the rest of 
the house? Or, is there possibly a 
transmitter I can connect to a PC, 
because it can get the correct time 
from the internet. I can build one if 
someone can provide a schematic. 
12011 Jay Masuda 

via Internet 

I need to find a certain PC-to­
plotter cable. (An RS-232 to IEEE-
488 - 24-pin male ... looks like a 
shortened 36-pinner - cable to 
interface a standard RS-232/ LPT to 
an HP-plotter. (HP-IB, back of an HP 
7550A)]. Any help would be appre­
ciated. 
12012 Brian Tussing 

via Internet 

Using a potentiometer, I want 
to vary the speed of a 130V, 18A 
conventional DC motor ( commuta­
tor, brushes, permanent magnet 
field). 

Would pulse width modulation 
be the best method, maybe starting 
with a simple 555 oscillator? 

What "gate" components wou ld 

Send all 111ateri,1I to Nuts & Volts Magazine, 430 Prine el,rncl Court. Corona, 
CA lJ2879, OR tax to (lJ()lJ) P l -HlS2, OR E-Mail to forum@nutsvolts.com 

be best: bipolar transistors, FETs, or 
what? Would an H-bridge be neces­
sary? 

Total possible speed range is 0 
to 6800 RPM. Service: drive a fan . 
Accuracy and stability not impor­
tant. 
12013 Richard Herman 

Costa Mesa, CA 

I've spent many hours on the 
phone to garage door opener man­
ufacturers trying to obtain schemat­
ics for the receiver operator circuit 
of garage door openers that use a 
safety reversing infrared eye. It 
seems that it is top secret. They 
won't sell me one. They say they 
don't have them. 

I am trying to find out what sig­
nal or voltage change comes from 
the infrared eye. 

When the door is going down 
and the beam is broken, a green 
LED on the eye goes out and stays 
out until the beam is unbroken. 
Checking the voltage to these is 
confusing. They are connected in 
parallel. One screw on the opener 
says 24 volts. One wire from the 
infrared eye is connected to that 
screw, the other is connected to 
another screw for the eye. 

Checking the voltage across 
these two wires with an analog 
meter, you get 5VDC, switch the 
meter to AC and it reads 12 volts 
AC. Break the beam and the AC 
voltage goes up only about about .2 
vo lts. DC goes up even less. The 
output must change and stay 
changed while the beam is broken 
because the LED stays out until the 
beam is unbroken. 

Does anyone have a schematic 
or can someone tell me what is hap­
pening at the output of the eye 
itself? Do all the door openers with 
this feature have the same output 
from the infrared eye? 
12014 Dan Zielinski 

Port St. Lucie, FL 

About a year ago, I purchased a 
kit from Parallax, to program the 
Scenix SX28AC/DP microcontroller. 

I've read over the online docu­
mentation, finding especia lly inter­
esting the Ubicom SX family user 
manual, but I want to use the b pins 
as wake-up inputs and I can't figure 

out how. 
Could someone submit a pro­

gram that would react to a push but­
ton on b 1 by turning on an LED at 
a 1, or a push button at b2 by turn­
ing on an LED at a2, and going to 
sleep after either case, only to wake 
up and react again to either of those 
buttons being pushed? 
12015 Greg Moran 

Riverside, CA 

am thinking of trying to inte­
grate a Piezo Gyroscope - like the 
ones for RC helicopters and planes 
- into my home-robotics project for 
dead-reckonin g navigation. How 
does something like the Cirrus 
MPG-10 Micro Piezo Gyro work? 
Would it be possible to use one in 
such an application? 
12016 Rich K. 

via Internet 

I have an old wall telephone 
(two external bells, wall-mounted 
mouthpiece and hand crank) made 
by Julius Andrae and Sons. 

. Does anyone know how to con­
vert it to operation on modern 
phone lines? 
12017 Carl Jespersen 

via Internet 

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

The power supply of my com­
puter puts out a signal that is about 
on top of the local station. All the 
power supplies of computers do 
this. 

Driving around town with the 
radio tuned to this station picks up 
this interference as one drives past 
businesses that use computers. 

I would like to find or build a fil­
ter that could be attached to the 
power supply of my computer to 
eliminate this interference. 
12018 Jess Talley 

Post Falls, ID 

I can't find details anywhere on 
how my Chamberlin garage door 
safety eye-beam works? It is approx­
imately 10 ft. between trans. and 
rcvr. units. There are three wires 
total used; one (the common) goes 
to each unit. I have a hunch that this 
is what I have in mind for a burglar-
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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 respond­
ing by E-Mail or we can not send pay­
ment. 

• 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 printed in 
the Reader Feedback section if space 
allows. 

QUESTION INFO 
TO BE CONSIDERED 
All questions should relate to one 
or more of the following: 
1) Circuit Design 3) Problem Solving 
2) Electronic Theory 4) Other Similar 
Topics 

INFORMATION/RESTRICTIONS 
• No questions will be accepted 
that offer equipment for sa~e or 
equipment wanted to buy. 
• Selected questions will be printed 
one time on a space available basis. 
• Questions may be subject to edit­
ing. 

HELPFUL HINTS 
• Be brief but include all pertinent 
information. If no one knows what 
you're asking, you won't get any 
response (and we probably won't 
print it either). 
• 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 question, but we 
may need to contact you. 

alarm system that would activate a 
switch closure. Any ideas? 
12019 Roger Hamel 

via Internet 

I have been trying to find some­
thin g for my work place. I would like 
to put a sensor at each of my 20 air 
conditioning units and somehow 
wire them back to a panel in the 
shop, so I can just look and see if 
they are run ning by what tempera-
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ture the air is. 

What I would like is a small dig­
ital display with a wire going to the 
sensor (longest run would be about 
900 ft.) . 

I have looked everywhere I can 
think of, I hope you can point me in 
the right direction whether it be 
something already available or 
something I have to build. 
120110 Chris Salter 

via Internet 

ANSWERS 
ANSWER TO 11011 · NOV. 2001 

What is the easiest (and least 
expensive) way to obtain a hard 
copy of a waveform on a PC printer? 
Is it necessary to have a CPIB con­
troller? 

The oscilloscope I am using is a 
Tektronix 7603 with the 7D20 digi­
tizer plug-in. Ideally, I would like to 
print the entire magnified record 
across the continuous pages of a 
dot-matrix printer. 

The easiest way to obtain a 
hardcopy from a storage oscillo­
scope is through a Centronics hard­
copy module. 

The 7603 is a 100 MHz main­
frame and on most recent Tektronix 
equipment you may be able to get 
Centronics, RS232 and GPIB (some­
times all three, sometimes a combi­
nation). Just check out the advertis­
ers in Nuts & Volts dealing with used 
test equipment, what is available 
and don't forget the software if it is 
required. The internet is also a good 
source. 

I personally use the Velleman 

PCS32, which is an older version of 
the PCS64 just recently reviewed in 
Nuts & Volts. The PCS64 comes with 
all the necessary software for all 
kinds of OSs, connects through a 
printer port to a PC, is only about 
$400.00 and includes FFT. It gener­
ates a TIFF file, which can be insert­
ed in MS Word, PowerPoint, 
Publisher, and other documents. 

Walter J. Heissenberger 
Hancock, NH 

ANSWER TO 11015 · NOV. 2001 
I recently acquired a Philips 

PM33 7 0 digital storage scope. It ran 
for about 20 minutes, then quit. 

I have isolated the problem to 
the power-supply board and would 
hate to throw this unit out when it 
appears to be a fairly simple fix. 

Could anybody point me in a 
direction for repair information, parts 
list, suppliers, etc.? 

There is a site in GB - Bird 
Equipment Data (www.telford-elec 
tronics.com) and they have a 
Phillips PM3310, which is a 50 MHz 
DSO 2 Channel for sale. They may 
be able to get you a copy of the 
manual. My experience with older 
test equipment power supplies is, 
that the power semiconductors (rec­
tifiers, switching and series transis­
tors, voltage regulators) and the 
electrolytic capacitors go first, since 
they are the stressed components. 
Cold solder spots and connectors 
are another sore point. 

I typically replace all those com­
ponents (except connectors, most 
cold solder spots get fixed in the 
process), since they are worth only 
a few bucks and get then a good life 

I 

out of the equipment. Good parts 
sources are Jameco, Digi-Key, 
Philips ECG, and Mouser. 

Walter Heissenberger 
Hancock, NH 

ANSWER TO 10016 · OCT. 2001 
I would like to build a circuit to 

control 40-50 LEDs with a numeric­
touch pad. If I wanted the LED in the 
number 3 position to go on, I would 
just press "03" on the touch pad. If I 
want the LED in the number 3 posi­
tion to go off, I'd press "03" to extin­
guish the LED. 

If this can be accomplished with 
a wireless circuit that would be ideal, 
but a ribbon cable connection is just 
as good. 

Can someone draw me a dia­
gram with required parts? 

Over a dozen microprocessor 
(uP) families can do this job for 
under $7.00 with MIPS to spare and 
the wireless section in particular has 
gone from a serious headache to a 
$24.00 receiver (Rx) and a $12.00 
transmitter (Tx). This is not a trivial 
project, but it sure has gotten easier 
and cheaper in the past couple 
years. 

First, pick a microprocessor 
family. If a 3 x 4 keypad is used 
(seven 1/0 lines to scan) and 49 
LEDs (multiplexed as 7 x 7 using 14 
1/0 lines) then the ribbon cable 
design needs 21 1/0 lines and very 
little processing power. 

The wireless version will use 
two small processors. One will need 
seven 1/0 lines to scan the key­
board plus resources to handle the 
serial communication to the Tx 
module (300 baud would be 

Test Equipment Connection is looking to purchase vour excess or underutilized 
electronic test and measurement equipment we buv the largest varietv 01 

electronic test equipment in the industrv. 

Specialist in Hewlett-Packard, Tektronix, and manv more manufacturers. 
Circle #72 on the Reader Service Card. 

The RF Connection 
~~ 213 North Frederick Ave. 

Suite 11 NV 
Gaithersburg, MD USA ____ 20877 

http://www.therfc.com/ 

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

UG-218/U N Male for RG-213/214 ........ $5.00 
UG-21D/U N Male for RG-213/214 ... .... . $3.25 

N Connectors for 9913/Flexi4XU9096 

UG-218/9913 .... . $6.00 Pins Only ...... $1.50 
UG-21019913 .. ... $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, RGBX with Type II Jacket 
Intro Price ......... ......... ............... $23.00/100ft 

Call for Specials of the Month 

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

8 Pin Mike Female .... ......... ...... ... ...... ... $2.50 
8 Pin Mike Male Panel ... ..................... . $2 .50 
13 Pin DIN for Kenwood ...... .. ...... ........ $2 .75 
8 Pin DIN for lcom ......... ..... .. .. .... ... .. .. .. $1 .00 
8 Pin DIN forKenwood ... ...... ... .... .... ... . $1 .50 

Prices Do Not Include Shipping 

Orders 
Info 
FAX 

BOOn83-2666 
301/840-5477 
301/869-3680 

Circle #74 on the Reader Service Card . 

Future Horizons 
Advanced Technology 

Ambient Power Module 
Low cost circuit provides 
up to 9 watts of electrical 
power from free-energy in 
the air. Can replace 

batteries in many devices. 
#PWRM Plans- $24.00 
#PWRZ Ready to use- $140.00 

Ion Propulsion Motor 
Plans show construction of 
several types of ion motors. 
Spins by ion propulsion. 
Similar to NASA's ion probe 
spacecraft. Great for gravity 
research . #HIDC or #HIDZ 
needed to power ion motor. 

#IOPM Plans- $20.00 
#IOPZ Ion Motor Ready to use- $150.00 
#HIDC 30kv power unit Plans- $20.00 
#HIDZ 30kv unit ready to use- $250.00 
#ANTI Antigravity video lecture· $35.00 

Cordless Phone Extender 

' 

Extend your cordless phone range 
to 50 miles. Place calls all around 
town. Great alternative to cell phones. 

#CPHE Plans- $23.00 

Sonic Devestator Pistol 
Creates an invisible ultrasonic 
force field capable of inducing 
intense pain and discomfort in 
any attacker. Effective to 20 Ft. 

#SONI Plans- $15.00 
#SONZ Ready to use- $150.00 

Traffic Light Buster 
Has been known to turn traffic lights 
green in many cities by the touch of 

a button. Emergency vehicles use it to 
pass through traffic lights quickly. Opens 
security gates in gated communities too. 
#TLBU Plans- $20.00 
#TLBZ Ready to use- $250.00 

Please add $6.00 Shipping/handling 

Catalogs are available for $3.00 
Po Box 125 Marquette, Mi 49855 

(906) 249-5197 www.futurehorizons.net 
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enough, but 1,200 would allow for 
some expansions I'll suggest at the 
end). The receiver will need 14 1/0 
lines plus the same serial resources 
to interface to the Rx module. 

Use any uP family you choose: 
A VR, BASIC Stamp, 8051, 
68HC705/ 11 / 12, PIC, RABBIT, SX -
you name it. A source list is provid­
ed at the end. This sounds as though 
it might be your first microproces­
sor-based project. Spend some time 
looking at each of the web sites list­
ed below and thinking about the 
future. Once you have spent a cou­
ple hundred dollars (or more) to buy 
a programmer and/or a develop­
ment kit, as well as bought a com­
piler and chosen an IDE in which to 
run all the software you will proba­
bly want to use that uP family and 
that financial investment for your 
next few projects. The list of uP fam­
ilies is by no way complete and 
some of these processors are cer­
tainly overkill for this project. Still, 
that same uP might be just right for 
the next couple ideas you have stir­
ring in the back of your mind. 

ANSWERS TO 110110 • NOV. 2001 
I am looking for a hard drive that is made entirely 

from memory modules, specifically, 256MB SORAM mod­
ules. This drive would contain 10 or more said modules to 
produce a 2.56CB JOE logical drive. A box with a 40-pin 
JOE spigot that contains no moving parts (no platter or 
heads) just sockets for memory modules, a lithium battery 
to refresh the modules when power is removed, and the 
JOE controller. 

This box could easily fit into a 5.25 drive slot, memo­
ry and all. 

Since SORAM is so cheap now, this would be a viable 
alternative to magnetic media. 

This drive would offer superior boot time, as well as 
access time. It would be used in place of a hard drive. 

Boot time would be reduced to 1 On seconds or less, 
a boon to those who do financials or serious engineer­
ing/ scientific/graphic work, as well as reduced time to 
load applications. 

#1 In regards to your question about making a memo­
ry-only hard drive, I do have some points that you should 
be aware of. 

In terms of cost: A mechanical unit of 20 gig costs 
roughly $99.00. A memory-based one of 2.5 gig would 
cost at today's prices $285.00. 

Your idea about the battery-powered refresh isn't 
quite complete. While a battery will hold the contents 
of dynamic RAM for some time, something still has to 
refresh (re-write) the contents of the cells every once in a 
while. So, in order to use SDRAM, you have to add on a 
processor to do the refresh. Or you can use static RAM, 
w hich eliminates the refresh requirement. This is how 
products like USBdriveStor and the ThumbDrive work. 

Either way, the cost goes up. 
What about backup? Bits get twiddled all the time on 

modern PCs, and batteries do die. You'd still have to 
have a mechanical drive to mirror all the data. This wi ll 
use processor time, which will slow things down. 

Having said all that, what you want has been accom­
plished by both high-level techno-geeks and by several 
companies. The key is to do a web search for "solid-state 
drives." For your needs, I would check out: www.impe 
rialtech.com/products_megaram35.htm, which is 
designed to be interchangeable with standard 3.5 inch 
SCSl/L VD drives. 

Alan Sheets 
via Internet 

#2 The type of drive you are looking for is know as a 
solid-state disk drive. And so are Flash, EPROM, and 
ROM. A disk drive that used RAM modules use to be 
made only for the commodore C64/ C128. Flash, 
EPROM, and ROM based drives seem to be the most 
popular. The following is a list of companies that sell 
SCSI and/or IDE flash disks. 

www.tri-m.com. 

www.advantech.com/products/PCD-350A.asp 

www.kingston.com/pccard/ default.asp 

www .web-tronics.com/solstatdisss.html 

www.sandisk.com/oem/flashdrive.asp 

www.peak-uk.com/index.htm including isa and d 
Dan Hockey 

Des Moines, IA 

I am not a fanatic about any 
particular processor family, but 
some people are so I'm not going to 
add to the discord in the world by 
choosing a microprocessor for any­
one. Also there are people who live 
and die by GNU and the open­
source movement who will be quick 
to point out that there are hundreds 
of assemblers and compi lers avai l­
able for free on the internet and that 
is absolutely true. You still need a 
programmer, but you might not 
have to spend a dime for your soft­
ware tools. 

you like and one that has the fea­
tures and power to run some future 
projects. 

Also whatever language you 
decide to use buy a book on how to 
program and do your part to rid the 
world of rambling, non-structured 
"spaghetti" code. I'm partial to Ed 
Yourdon's books, but there are 
dozens of good texts and even free 
tutorials available on the net. The 
rule of thumb at my company was 
spend 40% of your time planning 
your program, 20% actually writing 
code and 40% testing. Good pro­
gramming technique makes debug­
ging much easier and solves scores 
of problems before they even occur. 

board, send a byte to the Tx mod­
ule, receive the bite, decode it, turn 
on the lamp drivers, etc. Debug 
each section as you go. Even the 
pyramids were built one block at a 
time. 

use opto isolators or solid-state 
relays and regular incandescent light 
bulbs or Christmas lights or even 
flood lamps! Do you want this dis­
play to be visible across the room, 
across the gymnasium, or across 
town? 

With all those disclaimers out of 
the way your second step is to pick 
a language. Reading a keypad and 
lighting LEDs (even with a wireless 
serial link) is a low MIPS task so 
almost any language will do the job. 
You will probably settle on 
Assembler, some form of BASIC, or 
C, but here too pick a language that 

Remember to break this project 
down into small bites. Scan the key-

EPROM+ 
A device programming system 
complete mfo at www.arlabs.com 
+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 includes schematic diagrams 
for the programming unit plus diagrams for all technology family adapters•. Comprehensive, easy-to-use software 
which is specifically designed to run under Windows 95, 98, ME and DOS on any speed machine. The software has 
features which Jet you READ, PROGRAM, COPY and COMPARE plus much more. You have full access to your 
system's disk including LOADING and SAVING chip data plus automatic ~rocessing of INTEL HEX, MOTOROLA 
S-RECORD and BINARY files. For detai led work the system software provides a full screen buffer editor including a 
comprehensive bit and byte tool kit with more than 20 functions. 

Broad device Support: Including FIRST GENERATION EPROMS (2708, TMS2716•, 25XX etc.) 
SECOND GENERATION EPROMS (2716-27C080X8 MEG), 40 and 42 PIN EPROMS' (27CI024-27C322)(32 MEG) 
EEPROMS (2816-28COIO) PLUS ER5901 , FLASH EPROMS (28F,29C,29EE,29FX32 MEG), NVRAMS (12,20,X22JO/ t2) 
8 PIN SERIAL EEPROMS' (24 ,25 ,85, 93, 95, 800 1 IA) PLUS ERl400/M586S7• 
BIPOLAR PROMS' (74S/82S), SERIAL FPGA CONFIGURATORS (17CXXX) $ 2 8 9 
MICROS• (874X,875X,87C5X,87C75X,89C) ATMEL MICROS"(89S,90SXA VR) 
PIC MJCROS• 8, 18, 28. 40 PIN (12CXXX, 16C5X,6X,7X,8X PLUS FLASH & 17C) 
MOTOROLA MICROS' (68705P3/U3/R3, 68HC705C8/C9/J2/P9, 68HC 11 all families) 

:"y~u!~ ~~1~~~u'.o;~·~~I~s~6~~~11:~~~E~~~~~tEmentals $7.00 SHIPPING ._ $6.00 C.O.O. 

· REQUIRES SNAP-I N 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. 

32 December 2001/Nuts & Volts Magazine 

So now you have picked a 
processor and you have picked a 
language. 

For interfacing the LEDs take a 
look at Fred Blechman's Scrolling 
Clock (N&V July '01 pg. 78) for 
ideas. You may or may not want 
some latches, drivers, or glue chips 
to interface with your microproces­
sor. If you decide to use glue chips 
then you have the opportunity to 

,.. 

Abacom, Lemos International, 
and Linx all provide excellent Tx and 
Rx modules. Check their websites 
for application notes showing how 
to use them. 

They are inexpensive and work 
great, but as with any RF device 
there are some esoteric considera­
tions to keep in mind. 

Continued on page 64 

Electro Mavin 
Great Buys - Great Products - Great Gadgets 

Check Out Our Great WebSite at 

http://mavin.com 
For Computer Items, Hobbiest Projects, 

Microwave Goodies and Some of the 
Greatest Prices on the Web ..•. 

800-421-2442 or FAX 310-632-3557 
E·Mail 

john@mavin.com or sean@mavin.com 



RVl<-BASIC: Fast, 
Affordable Code for 

AVR Microcontrollers 
by Bob Vun Kannon 

T
he choice of which kind of computer to pur­
chase has long been dominated by the soft­
ware available. The overall availability of soft­
ware for the IBM-style personal computer 

was the largest factor in allowing it to win the mar­
ket place over the Apple computers. 

In choosing a microcontroller, there are many 
good families of chips available and the cost of the 
chips themselves is generally very low. One popular 
option in the microcontroller arena is the BASIC 
Stamp® . A primary reason for the Stamp's popular­
ity is the ease of writing code for it. The reason code 
is easy to write is that it is programmed in Basic. 

But what if there was another line of options, 
which were just as easy to program in a very similar 
Basic language? What if that language was 
designed for real-time controls, and what if the 
compiler could be downloaded for free over the 
Internet? What if this language offered execution 

Vextra Stepping 
Motor 
Bipolar (4-wire) 5.6V .85A 
1.8° /step 200 step/revolu­
tion Size 1-5/8" square X 1-
1/2" long . 3/16" x 11/16" 
shaft (shaft has 2 horizontal 
3/32" holes for pins) 
21M001 $7.95 each 

LED FLASHLIGHT 
This flashlight is the newest 
in portable lighting technol­
ogy. Three "AA" batteries 
will give 60 hours of light 
when you use the PL-Wl 
with one LED . There's no 
bulb to replace. This is a 
great light for cavers, back­
packers, boaters and any­
one who doesn't want to 
carry a lot of batteries and 
wants a dependable light. 
PLW-1 (1 LED) $14.95 
PLW-2 (2 LEDs) $19.95 
PLW-3 3 LEDs $24.95 

Big Fan 
13" Diameter. x 7 3/4" High 14 
/14 " x 2" Front Bezel (Intake 
Side) 200VAC 3-phase 50/ 
60Hz, 3600 RPM Has sensor 
(Transistor to Ground) ON 
when rotating . Fuji Electric VAS 
325Fs-42C. 
21F005 $39~5 
'CJ C::J ,, 

~~ 
5i~ . 

STEPPER MOTOR 
DRIVER KIT 
Drives unipolar motors from 
SV to 30V. Controls speed, di­
rection and step size. Four 
speed ranges plus single step. 
Logic output. 
97K004 $39.00 each 

OPEN FRAME 
POWER SUPPLY 
±15VDC or ±12VDC @ SA. 
Power One HDDlS-5-A, unused 
in factory box with full docu­
mentation. 
20E009 

alltronics.com 

speeds of millions of lines of Basic per second? 
What if the chips cost dollars instead of tens of dol­
lars? Now, let's go one step further. What if the 
source code for the compiler itself was written in 
Basic and was also available for free? 

Today, I am happy to inform you that all of the 
above is true. The playing field has now changed. 
Now you can download the RVK-Basic compiler for 
free from the Nuts & Volts website (www.nuts­
volts.com/tbd/). Th is compiler is written in Power 
Basic and the source code is included. 

If you don't like it, you can change it. You are 
the master of your own fate. It compiles code for 
the Atmel AVR line of microcontrollers, which are 
very inexpensive and widely available. You can pur­
chase a development board for programming this 
line for about $80.00 or you can build your own 
programming cable (instructions are included in 
RBP.TXT with the compiler). 

When running byte operations on a slow chip 
(4 MHz), you will be executing over one million lines 
of Basic source code per second using this compiler. 
Simple microcontrollers in this line are available at 
speeds up to 12 MHz and, if you're really brave, 
there is the FPSLIC line that will run up to 30 MHz. 
Just how much speed do you really need? 

The RVK-Basic language currently consists of 
189 types of statements. I say "currently" because 
the very nature of an open-source project is change. 
This language started out two years ago to be very 
simple with a few dozen types of statements. Now 
it can be fairly described as suffering from rampant 
feature-itis. 

About open-source projects: I wrote this com­
piler all by myself. I own it. It's my property. I am 
making it available at no charge for personal use to 
encourage hobbyists and engineers worldwide to 
enjoy it and enter the world of embedded micro-

- NEWI CREDIT CARD COMPUTER II 
MODULAR "HI-
BEL" HIGH 
VOLTAGE 
RECTIFIER 
ASSEMBLY 
HVCA Part No. HDB7.5. 
7500 Volts, 1.3 Amps. 
Standard recovery. Docs 
available at our website. 
205001 $16.95 each 

~~ 
L>_Step~ 

:_:·~ 
~1 .. ,,./ / 
- ...... ," .. ~ .. ~ 

-~::---
-111 

"Easy Step'n" 
An Introduction to Step.­
per Motors for the Experi­
menter," explains to the 
reader how to determine 
surplus motor electrica l 
and mechanical specs by 
using easy-to-build elec­
trical and mechanical test 
equipment. The book is 
hands-on and full of ex­
periments. This book was 
written by David Benson 
(8-1/2x11", 200 pages). 
21X001 $34.95 each 

MVS PLUG-N-G01m no cables/power supply to buy! 
Low-power RISC cpu lOx faster than PIC. Z80. 8051 
4m FLASH,ser,par,RTCC,4ch 12bit ADC,ISA104 bus 
Built-in BASIC/ Assembly, other compilers available 
Friendly instructions, RS232 download (DOS/WIN) 
Eval kit (1) $75, oern (lk) $21, CC computer I $14.20 

$95 UNIVERSAL SINGLE CHIP COMPUTER 
PROGRAMMER ZERO utC'rnal tompo•rab! 

Bailt-ln BASIC I Ammbly 
Lo""' (Ml, futat,. casiac RS232 prognm do"'aload 
tn u"": Do FLASH,NVRAM, t K n,.h. 6-1«. Jirq. ltimm 
E£,EPROM to8m. Adapttrs I~ Vo bits. AOC, lOpi• DIP 
for micf'0S4lkc~c. Opt;onal 20mips. fasltr 1hln PIC.h.80 
pag bangerfor up to 10 ICs. O<m(ik): tval ldt(l): 

Paralld port '"•rolon O'"lilable $1 99 $7 00 
tor ftOlt-._ UV c..-r S9!i • • 

NEW!SK 
SUPER CHIP 
40x tbe BASl<: pgm spar~ 
Jl i/o, tlirq. Jtimtrs, b•s 
81{ ttasla. ~Jlu, 512avram 
~·atchdog w/iattreat timu 

....... =-~~,~~~~:::.~v::.:~ 
SERIAL MINI-TERMINAL $ 27 ~l~ !o-;.i:!E.,. Jser, 

RSD2 terminal for Slamp. PC, Z80, A VR etc. 
-super lo~ current, powen from serial line 

ISA bus,keypad/LCD interface. 
Complecc! not a "core/engine" 
All utilitie & llltorial included. 
Use TurboC,BASlC.MASM etc. 
evlll kit (J) S95, oem (I k) 27 
386 version .,.·al 19~, oem S.'15 

-LEO backlit LCD, visible in all conditions 
-I 15.2kbP', 089 conn, simple commands 
-spttify 20 customizable or 16 tactile keys 
m~l) S75.oem(lk) Sli.30,w/BASIC cpu S27 

STAMP DRIVE I I • • 
Read/Write PC compatible hard 
disk., PCMCIA, Compact Flash. 
RS232 to A TA adapter for Stamp, 
ZS0,8051,A VR,PIC,x86. ANY cpu 
- 4 gigabyte capacity 
- low power (5ma @ 5v) 
- baud 115.2k and above 

eval $95,oem $27,IDI<:: ver. $14.20 
e e Mail Orders: PO BOX 730 - Morgan Hill, CA 95038-0730 

Phone: (408) 847-0033 Fax: (408) 847-0133 
• Download our Catalog: http:llwww.alltronics.com 

Dealers welcome by appointment Visa, M/C, AmEx Accepted" All Sales FinaL California Residents Add Sales Tax" 
Shipping Additional on All Orders. Prices Good 60 Days from Date of Publication and Subject to Change Without Notice. 

Circle #61 on the Reader Service Card. 

WWW.STAR.NET/PEOPLE/-MVS 
MVS Box 803 ). I 5yr Limited Warranty SERVING TH EMBEDDED 

Nash.,NH 03060 MVS Free Shipping COMMUNITY SINCE 19791 
(508) 792 9507 " Mon-Fri 10-6 EST 
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RVl<-BASIC 
controllers. If you should choose to use this compil­
er for a product for any commercial purpose, please 
contact me for license details. The royalty will be 
quite modest. 

Another advantage of making this an open­
source project is that we will all gain the benefits of 
improvements from many other people. I have put 
into this compiler everything I can think of that I will 
need. Now others can add their contributions and 
we will all gain . I do have one request in this regard. 
If and when you modify the compiler, please share 
it with me so that I can publish a new version for all 
persons to use. I can be reached at rvkbob@att.net. 

Concerning the language itself, the rest of this 
article will give a summary of the RVK-Basic lan­
guage. This article will not go into the fine detail of 
each instruction type. That information is contained 
in the RB.TXT file you receive when you download 
the compiler. 

This compiler is a DOS compiler. It has been 
successfully used under MSDOS, PCDOS, PTDOS 
(Russian DOS), and under the command prompts of 
WIN95, WIN98, WINNT, and WIN2000. It will prob­
ably also run under WINME, as well as 
LINUX/XDOS. In order to use the output of the 
compiler to program a chip, instructions and soft­
ware are provided for programming through the 
parallel port under MSDOS. If you are using any 
windowed operating system, you will probably need 
to purchase a programming system (I recommend 
the STK-500 from Atmel for about $80.00). 

RVK-Basic currently supports the following 
Atmel AVR processors: 1200, 1200A, 2313, 2323, 
2333, 2343, 4414, 4433, 4434, 8515, 8535, 
MEGA103 (untested), MEGA161 (untested), and 

the MEGA603 (untested) . 
RVK-Basic differs from classic forms of Basic in 

that it allows only one statement per line. While th is 
eases the job of parsing the source code by the 
compiler, it also keeps the code more readable. 
Comments are generally allowed at the beginning 
or end of any line and are separated by a single 
quote or apostrophe. 

There are five basic types of variables in RVK­
Basic (hereafter, referred to as RB for brevity). 
Variable types are identified by the last character of 
the name of the variable. They default to unsigned 
byte variables in registers. For all of the processors 
which contain RAM, unsigned byte variables stored 
in RAM may also be specified by suffixing a tilde(- ) 
to the variable name. Unsigned integer variables 
may be specified (in chips with RAM) by suffixing 
the variable name with %. 

For example, X% is an integer while Y is a byte. 
Note: Because of the fact that there are only 32 reg­
isters in an AVR processor, you may not use more 
than 28 byte variables in registers in any program. 
(four registers are reserved for system operations.) 
You may use as many byte variables in RAM as you 
have space for. The variables in registers can be 
manipulated extremely quickly. In practical experi­
ence, 28 register variables are usually sufficient for 
most programs where speed is critical. 

An array of bytes is named by suffixing the 
name with "@," e.g., TEST@ is a byte array. (See 
DIM, READ, STORE below.) Arrays are stored in 
RAM . An individual byte in an array is referenced by 
enclosing the index to that byte within square 
brackets . 

A string may be defined in RB by suffixing the 

variable name with a "$ ." Strings are stored in EEP­
ROM . There is also an EEPROM statement for explic­
itly storing numeric data in EEPROM. 

A Summary of Variable Types: 
x byte variable in a register (fastest access) 
x- byte variable in static ram (slower access) 
x% integer variable in static ram (2 bytes, 

unsigned) 
x$ string variable in EEPROM 
x@[] an array of bytes in static RAM 

Equations in RB are similar to but different from 
classic BASIC programming languages. All opera­
tions are strictly performed from left to right. For 
example, 

Y=2+3 * 5 

will give a result of 25, not 17. 

+ 

* 
I 

Algebraic operations supported in equations are: 

addition 
subtraction 
multiplication (integer = byte * byte) 
division (byte = byte/ byte) 

The divide operation is an unsigned byte divide 
with no remainder. 

The following logical and arithmetic operators 
may be used in equations and must be delineated 
by spaces or tabs on both ends of the operator. 

AND logical and 
OR logical or 

Celebrating our 19th Year Of Service!! 

RF Data Modules VISIT US AT WWW.UNICORNELECTRONICS.COM 

What Do We Have ? 

• TTL • 74LS •74C 
• EPROMS •EEPROMS •PAL's 
• GAL's •CMOS •Z80 
• Linear •Generators • 8000 series 
• 6500 series •6800 series •Capacitors 
• Oscillators •Connectors ·Crystals 
• Trimpots • l.C. sockets •Switches 
• Diodes •Kits •Tools 
• Vises •Laser Diodes ·LED's 
• Vises •Transistors •Resistors 
• And much, much more! 

• Order Line - (800) 824-3432 • International - (72 4) 495-1230 • Fax O rders - (7 24) 495-7882 

• Technical Support- (724) 495-1231 • $25.00 Mini mum O rder •UPS 3 day, Blue, Red, & Fed. Ex. 

Shipping Ava ilable (Call for charges) • PA Res. Add 7 % Sales Tax • Open Mon-Fri 9:00 AM - 5:00 PM 

(EST) • Corporate Accounts I Quantity Discounts Avai lable •We accept M/C, VISA. Discover & AMEX 

with no surcharge • Call For FREE Catalog ($2.00 Outside U.S.) 

• W e Carry A Complete Line O f Electron ic Components • Email - unielect@ aol.com 

Visit us on the web ! www.unicornelectronics.com Unicorn Electronics 
1142 State Route 18 

FREE SHIPPING!! on pre-pa id orders Aliquippa, PA 15001 
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•SmaU size: 17.78 x I J.43mm 
•CMOS!ITL input 
•No adjustable components 
•Low Current. 4mA typical. 
•4 I 8MHz or 433.92MHz OOK 
•Simple to integrate -simply 

add antenna, data and power 
•Range up to 2S0ft. 
•Wide supply range, 2- 14Vdc 
• SAW contro lled - stability 
•Also available in DIL package 

.' .. -· ··~ t: ,.,:·: f •• ,,~- • 

: • • ~.: ~- ~- r, ·~~·" 
. ~ 9 . . . 

• Compact size: 38. I x I 3.7mm 
•On-board data recovery. CMOS 
• Low current. 2.4mA typical 
• 2kHz data rate. CMOSITTL output 
• SVdc operation 
•On 41 8MHz or 433.92MHz (4xx) 
• No adjustable components 
•Patented Laser Trimmed component 
•High stability 
•Sensitivity: - IOSc!Bm 
•Available also in 0.8mA version 

FM TRANSCEIVER 
•Only 23 x 33 x I Imm 
•Up to 40k bps data rate 
•I 9200 baud with ASCII 
•Up to soon. range 
• Sv operation 
•0.2SmW into SO 
•41 8 or433MHz FM 
•Fast I ms enable 
•Direct interface to SV CMOS 
•Auto TX/RX changeover 

AM-RTS .............. $12.10 AM-HRR3-4xx ............ $10.95 BIM-4xx-F ............ $87.36 

RS232 TRANSCEIVER MODULES 

•4,800 to 38,400 bps half duplex 
• 3-wire RS232 interface 

,,.. • ..,.,11!"-'- •µ Controller with user EEPROM 
•RS232 interface protected to ± ISkV 
• Data packetizing performed by user 

· • Auto TX/RX changeover 
• 4 I 8 MHz and 433MHz versions 
• Range up to soon. (0.2SmW ver.) 
• 0.2SmW & IOmW versions 
•Reset switch and status LED's 
• 7.S- JSV de via DB9 connector. 20mA 

BIM-4xx-RS232 .... $139.30 

70x65x l5mm 

Transceiver ... 
Transmitter 
Receiver.. 

• Up to 19,200 bps half duplex 
• 3 wire RS232 interface 
•Range up to SOOft 
• Transparent data packetizing 
• Suppons 8 or 9 bit protocols 
• Self test function 
• Reset Switch & Staus LED's 
• 1/4 wave wire antenna on board 
• Available in a Simplex Tx/Rx 

pair.(RTcomTX & RTcomRx) 
• 7.SV- JSVdc operation 
RTcom-4xx ................ $247.90 
RTcomTx-4xx ............ $ 87.15 
RTcomRx-4xx ............ $105.52 

~ 
Tel: (416)236-3858 
Fax: (416)236-8866 

www.abacom-tech.com 
abacomtech@compuserve.com 

Free Catalog 
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XOR logical exclusive or. 
MOD a MOD b returns the remainder of a/b. 

Both a and b must be bytes. 

Constants may be freely used in place of vari­
ables on the right-hand side of an equation. All of 
the following are legal examples. 

y7 = x + 5 and &HOF 
y7 = 5 + x + y­
p123 =a and b 
p123 = &H17 and charlie 
y = -X 
a@[7] = a@[ 1] XOR a@[i] AND 7 

Constants are understood as decimal numbers 
unless otherwise indicated; "&H" prefixes a hexa­
decimal number. "&B" prefixes a binary number. 

In equations, byte variables, constants, and 
integers may be intermixed provided that the desti­
nation variable is at least as big as the largest 
operand. For example, an integer may be specified 
as the result of an operation with bytes, integers, or 
bytes and integers. 

A byte or an integer may be specified as the 
result of an operation with bytes (other than multi­
plication). You may also assign an integer to a byte 
for the purpose of moving the lower byte of the 
integer into the byte. 

Four relational operators are used in IF THEN 
ELSE END IF constructs. These operators are the fol­
lowing . 

> greater than 
< less than 

equal to 
not equal to 

RB allows the following 29 flow control state­
ments: BEGINCASE, CASE, CASE ELSE, END­
CASE, DO, EXITDO, LOOP, WHILE, EXITWHILE, 
WEND, FOR, EXITFOR, NEXT, CONTINUE, If, 
ELSE, ENDIF, GOSUB, RETURN, INTERRUPT, END 
INTERRUPT, GOTO, RUN, END, CALL, SUB, END­
SUB, EXITSUB, and SHARED. 

RB allows the following 17 types of arithmetic 
and logical operations: ADD16, CLR, COMPARE16, 
SET, TEST, DECR, FILTER, FLIP, INCR, MAKEINT, 
SHIFT, SHIFT16R, SHIFT32, SUB16, ROTATE, 
SWAP, and EQUATIONS. The FILTER statement 
deserves special comment, since this may be the 
only form of BASIC to incorporate this feature. This 
statement performs a sliding-average filter on 
incoming data. It is rather useful for quieting down 
noisy data. The FLIP statement is unusual: it per­
forms a mirror bit-image of a variable (bit 7 swaps 
with bit 0, etc.). 

RB provides the following five configuration 
and port control operations: DIRPORT, MAKEOUT, 
MAKEIN, REVERSE, and XMEM. The XMEM state­
ment allows external memory usage for those 
processors that support this option . 

RB provides the following 22 1/0 and data oper­
ations: A2D, ANALOG, CLRBIT, INPORT, INBIT, 
OUTPORT, SETBIT, TOGGLE, PULSE, EDGE, 
DEBOUNCE, BYTES, NIBBLES, DIM, READ, 
STORE, PWM INIT, PWM OFF, PWM THRESH­
OLD, PWM2 INIT, PWM2 OFF, and PWM2 
THRESHOLD. The BYTES statement swaps the 
bytes in an integer. The NIBBLES statement swaps 

RVK-BASIC 
the nibbles of a byte. 

RB supports the following 30 time and serial 
communications statements: PAUSE, SERIN, 
SEROUT, SPI, DOGCLR, DOGOFF, DOGON, RECV 
INIT, RECV OFF, RECV IN, RECV INTERRUPT, 
RECV2 INIT, RECV2 OFF, RECV2 IN, RECV2 
INTERRUPT, TIMERO ON, TIMERO Off, TIMERO 
READ, TIMER1 ON, TIMER1 OFF, TIMER1 READ, 
TIMER2 ON, TIMER2 OFF, TIMER2 READ, XMIT 
INIT, XMIT OFF, XMIT OUT, XMIT2 INIT, XMIT2 
OFF, and XMIT2 OUT. Of these, the SPI statement 
allows easy interface to serial hardware devices 
while the RECV and XMIT statements control the 
UARTS and the DOG statements control the watch­
dog timer. 

RB supports the following 18 miscellaneous 
statements: ASM, DEVICE, EEDATA, EQU, 
EXTINT, POPFLAGS, POPREG, PUSHFLAGS, PUS­
REG, REGPOP, REGPUSH, REM, RESETSP, REVI­
SION, SLEEP, STACK, VARPUSH , and VARPOP. 
While these are largely low-level operations, note 
that the ASM does allow directly embedded assem­
bler statements. 

For more details on any of these statements or 
on the use of the compiler itself, download the com­
piler and read RB .TXT. For details on how to pro­
gram through your parallel port, read RBP.TXT. For 
examples of code written and compiled by this com­
piler, go to www.rvkbob.com. There are free rou­
tines there that you can download which have been 
written and tested in RVK-Basic. As you develop 
generally useful routines yourself, please feel free to 
send them to me so that Nuts & Volts and I can post 
them on the web site. 

Happy computing! NV 

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

Easy-to-Use Seetron Serial LCDs 
Interface a sharp LCD display to your BASIC Stamp® or other micro­
controller project with ease. No-solder wiring harnesses and easy 
mounting kits available too. See www.seetron.com today. 

Features 

• 20 kHz real-time bandwith 

• Fast 32 bit executable 

• Dual channel analysis 

• High Resolution FFT 

• Octave Analysis 

• THO, THD+N, SNR 
measurements 

• Signal Generation 

• Triggering, Decimation 

• Transfer Functions, Coherence 

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

-""lllll ... lll u ~ :if 
~-~ ~ .... <utr'~f) ...... 

• Real-Time Recording and ...,-..,... __ .. _·-=-=-~"-'"-"'"-""'"--.,....-==="'=-"-"-"',....."'--..._ __ __. 
Post-Processing modes 

APDlications 

• Distortion Analysis 

• Frequency Response Testing 

• Vibration Measurements 

• Acoustic Research 

System Requirements 

• 486 CPU or greater 

• 8 MB RAM minimum 

Priced from $299 
(U.S. sales only- not for export/resale) 

DOWNLOAD FREE 30 DAY 
TRIAL! 

• Win. 95, NT, or Win. 3.1 + Win.32s www.spectraplus.com 
• Mouse and Math coprocessor 

• 16 bit sound card 

PHS ~~~";~r:~!~~0:~~are E1?4Snectra Plus 
Poulsbo, WA 98370 ~ r_ . 

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

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

Circle #60 on the Reader Service Card . 

• 3.2 x 1.4 in. supertwist LCD 
• 2400/9600 baud serial $45 

BPl-216N 
• Low (=2mA) current draw 
• Popular for use with BASIC Stamps® 

• 3.2 x 2 in. backlit LCD $49 
• 1200-9600 baud serial ILM·216L 

• Advanced protocol, 4 switch inputs 
• EEPROM for configuration settings 
• Favorite for OEM applications 

• 3.2 x 1.4 in. graphics LCD $99 
• 2400/9600 baud serial SGX-120L 

• Font and 15 screens in EEPROM 
• Easily draw points, lines, screens 

• 3 x 2 in. supertwist LCD $119 
• 1200-9600 baud serial TRM-425L 

• ESD-protected, 4x4 keypad input 
• Store up to 95 screens in EEPROM 

Scott Edwards Electronics, Inc. 
1939 S. Frontage Rd. #F, Sierra Vista, AZ 85635 
phone 520-459-4802 • fax 520-459-0623 
www.seetron.com • sales@seetron.com 

More displays available, 
including bright VFDs. 
See www.seetron.com 
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Digital Multimeters LCR Bridge 

Elenco Model M-1740 Elenco Model LCR-1810 Elenco Model LCM-1950 B&K Model 878 

11 Functions: 
• Freq. to 20MHz 

• Cap. to 20µF 

• AC/DC Voltage 
• AC/DC Current 

•Beeper 

•Diode Test 

•Transistor Test 

•Meets UL-1244 
safety specs. 

$89.95 

• Cap. 0 .1 pF to 20µF 
• Inductance 1 µH to 

20H 
• Resistance 0.01 n 

102,oooMn 
• Temperature -20°C 

to 750"C 
• DC Volts 0 - 20V 
• Freq. up to 1 SMHz 
• Diode/Audible 

Continuity Test 
• Signal Output 

Function 
• 3 1/2 Digit Display 

Test Equipment 

• Large 1 • 3 314 Digit 
LCD 

• Autoranging Freq. 
to 4MHz 

• Cap. to 400µF 

• Inductance to 40H 

• Res. to 4,000Mn 
• Logic Test 
• Diode & Transistor 

Test 
• Audible Continuity 

Test 

• Aocurately measures 
capacitance, 
resistance. and 
inductance. 

•Measures dissipation 
factor of 
capacitorsandOof 
Inductors. 

Elenco Four Functions in One Instrument 

Model MX-93006 
Elenco Handheld 
Universal Counter 

1 MHz - 2.8GHz 
Model F-2800 

Elenco Quad Power Supply 

Model XP-581 

Features: 
• One instrument with four test 

and measuring systems: 
- 1.3GHz Frequency 

Counter 

- 2MHz Sweep Function 
Generator 

- Digital Multimeter 

- Digital Triple Power 
Supply 

Elenco 3MHz Sweep Function Generator 

with built-in 60MHz Frequency Counter 

Model GF-8046 

Generates square, triangle, and sine waveforms. and TIL, CMOS pulse. 

GF-8025 - Without Count"' $139.95 
20MHz Sweep I Function Generator 

with Frequency Counter Model 4040A 

• 0.2Hz to 20MHz 
• AM & FM Modulation 
• Burst Operation 
• External Frequency Counter 

to 30MHz 
• Linear and Log Sweep 

10MHz Model 4017A 

5MHz Model 4011A 

2MHz Model 4010A 

$325 $445 
$259 
$225 1:1;1$:1R·1PU·UI 

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: 3 fixed; +SV @ 3A, + t 2V @ 1 A, 
1 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.02sn Output Impedance 

Elenco RF Generator 

with Counter (100kHz - 150MHz) 

Model SG-9500 

Features internal AM mod. of 1 kHz, RF 
output 1 OOMV - 35MHz. Audio output 1 kHz @ 
1V RMS. 
SG-9000 (analog, wlo counter) $119 

Elenco 1 OHz - 1 MHz 

Digital Audio Generator 

Model SG-9300 

Features built-in 150MHz frequency 
counter, low distortion and sine/square 
waves. 
SG-9200 (w/o counter) $119 

Deluxe Soldering Stations 

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

As Low As 

-- avy Steel , Non-Slip Base. 

• Iron f'lolder Funnel -

Ordering Information: 

Model SL-5 - No iron. 

(Kit SL-SK) 

t Reversible, left or right side. 

• Steel Tray for Sponge Pad. 

• Sponge Pad. 

Model SL-5-40 - Includes 40W UL iron. 

(Kit SL-SK-40) $29.95 

Elenco Model SL-30 
• Tip temperature changeable from 

300°F (150°C) to 900°F (480°C). 

•Temperature is maintained within 
+ 1 O"F of its preset temperature. 

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

• The tip is grounded to eliminate static 
charges. 

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

$59.95 

Weller® Low Cost Soldering Iron 
Model WLC100 

• Variable power control 

produces 5-40 watts. 

• Ideal for hobbyists, DIYers 

and students. 

• Complete with 40W iron . 

$54.95 
.___E_le_n_c_o_O_s_c_i_llo_s_c_o-=-p_e_s___.I .__I __ E_le_n_c_o_E_d_uc_a_t_io_n_a_l _K_it_s _ __JI L-1 __ E_l_e_ct_r_on_i_c_S_c_ie_n_c_e_L_a_b _ ____J 

Free Dust Cover and 2 Probes 

S-1330 25MHz Delayed Sweep $439 

S-1340 4-0MHz Dual Trace $475 

layed Sweep $549 

~1~60 60MHz Delayed Sweep $725 

S-1390 1 OOMHz Delayed Sweep $895 

Deluxe 29pc. Computer Service Tool Kit 
$36. 95 Elenco Model TK-1200 

Includes Soldering Iron, Solder, Long 
Nose Pliers, Diagonal Pliers, 11 pc. 
Screwdriver Bit Set, Wire Stripper, IC 
Inserter, IC Extractor, Screwdriver, 
Phillips Screwdriver, Desoldering Pump, 
and more! 
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Model XK-150 

Digital I Analog Trainer 

$89.95 --:· ........ , ...... . 

(sine and square wave) 
• Built-In Clock Generator 
•Variable Power Supply 

+1 .25V to 15VDC @ .25A 
·1.25V to-15VDC@ .25A 
+SVDC@ .25A 

OWi Model OWl-007 

Robotic Arm Trainer 

Model AM-780K 

Two IC Radio Kit 

Model RCC-7K 

Radio Control Car Kit 

• 7 Functions 

•Transmitter _..._:-_,,... 

Included 

Model K4001 

Circle #51 on the Reader Service Card. 

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

Everything you need to build 500 exciting electronic projects: 
• Learn the basics of electronics. 500 

different electronic experiments, special 
lighting effects, radio transmitter and 
receivers, sound effects, cool games and 
MORE! 

• Includes built-in breadboard and an LCD. 

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

• Includes 11 parts. 

• Lab-style manual included. 

• Requires 6 "AA" batteries. 

MX-908 - 300-in-1 Lab 

MX-907 - 200-in-1 Lab $44.95 

$29.95 

$18.95 



E
lectronics hobbyists evolve 
through a series of circuit­
building techniques, start­
ing with the simplest of the 

simple, such as wire nuts or twisting 
component leads together, to 
designing, fabricating, and assembling 
their own printed circuit boards. 

After successfully building a few 
simple circuits on perf board, and 
perhaps a small kit or two, confi­
dence rises. They find it's time 
to move on to bigger and better 
circuits. 

The neophyte soon finds out that 
assembling a more complex circuit 
onto perf board is an exercise in futil­
ity. Part way into the project, too many 
connections too close together turn it 
into an unmanageable mess. 

Construction articles found in 
electronics magazines use printed 
circuit boards for all but the simplest 
circuits, so investing time and money 
into the PC board fabrication 
process seems to be the next logical 
step, albeit a bit daunting for the new 
hobbyist. PC board fabrication is not 
necessarily the next step. 

There is another alternative ... 
wire wrap. 

It is relatively fast, reliable, sim­
ple, solderless, inexpensive, and easy 
to learn. Wire wrap has been suc­
cessfully used for decades by the 
telecom/datacom and controls 
industries. It is ideal for complex 
one-of-a-kind circuits and systems. 
Nimble-fingered production assem­
blers, armed with pneumatic wire 
wrap guns, an assortment of pre­
stripped wires, and computer print­
outs of wiring charts, are amazingly 
fast and accurate. A system back 
plane with thousands of wire termi­
nations is typically completed in a 
few days. 

WHAT IS WIRE WRAP, 
ANYWAY? 

Simple; it's a wire connection 
system that uses a special tool to 
tightly wrap a small gauge solid wire 
around the sharp corners of a con­
nection post. Bell Telephone 
Laboratories developed the system, 
and OK Industries, which was found­
ed in 1946, pioneered the process. 

Wire wrap has been around a 
long time. Today, OK Industries is the 

I ea d­
ing indus-
trial supplier 
of wire wrap 
tools and supplies. 

RELIABILITY 

See Figure I. By bending the wire 
around the sharp corners of a square 
post, the oxidation on both the wire 
and the terminal is crushed or 

Figure I - MECHANICS OF A WIRE WRAP 

,' MEO.UM TENSION MA>QMUM 
TENSION . 

: 

This enlarged 
cross-section of 
a wire wrap 
connection shows 
the maximum 
force occurs 
where the wire is 
wrapped around 
the sharp corner, 
which crushes 
and shears the 
oxide layers, thus 
creating a clean, 
gas-tight metal­
to-metal contact. 

sheared, 
and a clean, 

oxide-free metal­
to-metal electrical con­

nection is obtained. 
The contact point between the 

wire and the post is gas-tight. This 
means the contact is tight enough to 
prevent the intrusion of air, and thus 
eliminating the possibility of any oxi­
dation occurring between the con-

tact surfaces. 
Wire wrap is also very stable 

when exposed to temperature 
changes, corrosive atmospheres, 
humidity, and vibration. It is stronger 
than a solder connection. It is less 
easily stripped from the terminal, 
and is less subject to breakage. The 
connection can be removed quickly 
and easily, with no damage to the 
terminal. 

TYPES OF WRAP 

See Figure 2. The regular wrap 
coils only the stripped portion of the 
wire around the post. This style is 
quite adequate for most applications. 

The modified wrap coils a por­
tion of the insulation around the 
post, as well as the stripped section. 
This gives better vibration protec­
tion, as well as provides an extra bit 
of wire if the connection needs to be 
moved to another post during trou­
bleshooting or circuit revision. 

TOOLS 

Hobby Hand Wrap/Unwrap 
Tools. See Figure 3. This is the best 
place to start. OK Industries' tool 
WSU-30 (regular wrap) is shown. 
The WSU-30M (modified wrap) tool 
looks almost identical. The wrap and 
unwrap bits are installed on opposite 
ends of the handle, and a 30 AWG 
wire stripper is built into the center 
of the handle. The two tools are 
readily available from several distrib­
utors, including Digi-Key and Allied, 
for around $20.00. 

RadioShack also has a wrap/ 
unwrap tool - part no. 276-1570 -
that works quite acceptably. A strip­
per is furnished with the tool, but it 
is separate, and small enough to be 
easily misplaced. It is normally stored 
inside the tool handle. This tool uses 
the same bit for wrap and unwrap. 

Powered and Manual Wrap­
ping Tools. See Figure 4. The unit 
shown is an OK Industries' I 15 VAC 
tool. Several models and options are 
available There are also battery-pow­
ered tools available, as well as a man­
ual tool with a squeeze-ratchet 
mechanism that spins the bit. The 
battery-operated and squeeze tools 
are very often used by field service 
people who don't always have con-

Figure l - TYPES OF WRAP 

Regular Wrap Modified Wrap 

A "regular" bit 
wraps the bare 
wire only 
around the post. 
A "modified" 
bit wraps a 
portion of the 
insulation 
around the post 
in addition to 
the bare wire. 
This greatly 
increases the 
ability to with­
stand vibration. 

Nuts & Volts Magazine/ DECEMBER 2001 37 



Figure 6 - MAKIN G THE CONNECTION 

tep5 
Finished Conne '.tton 

Step t 
Hit, "lecve and 

Pre-. tripped ~lire 

Step 2 
\\'.1ire fosertion 

Step 3 
Wire Anchoring 

Step 4 
Terminal Insertion 

The wrapping bit shown is on a power tool.A hand tool is very similar, 
except it doesn't have the two notches on the outside lip of the sleeve. 
It's a simple procedure that takes a few seconds per connection. 

venient access to plug-in power at a 
job site. The bits and bit sleeves are 
sold separately for different types of 
wraps and different gauges wire. 
These tools require a small invest­
ment, so the hand tools should defi­
nitely be tried first to determine if 
wire wrap is the way to go. 

Wire Strippers. Chances are 
that a regular old toolbox stripper 
won't work. Wire wrap requires 30 
AWG solid wire with a special thin 
insulation. A universal V-notch strip­
per will nick and weaken or break 
the wire, and better strippers rarely 

GTC100 GTC200 
128x64 LED 256x128 CCF 

GTCJOO 
320x240 CCF 

st ri p wi re t hat small. There are dedi­
cated wire wrap strippers for indus­
trial appl ications, but they're rather 
expensive, and most are not readily 
available through consumer distribu­
tors. The best bet is the stripper that 
comes with, or is built into, the hand 
wrap/unwrap tools or wire dispensers. 

WIRE 

Wire wrap wire is 30 AWG solid 
wire, with a special thin insulation, 
usually Kyner TM or Tefzel ™. It is sold 
by the roll, or by pre-stripped 

GTC301 ,~, 

320x240 LED 

Graphic display 
Touch screen (optional) or 12x12 Input matrix ~~.Ii~? 
Serial communication (RS·232C) t Interface 
Eprom or Flash for screen storage faSY Ope~ or ecfion 
Only +5VDC power required (or 9·26VDC) through senal conn 
Includes graphic controller board . . .n_ 
Easy to use development software l.rC 
Powerful friendly Instruction Interpreter 
Create screens by PC paintbrush oesigntech 
Holds 1 OO's of "'canned" graphic screens Engineering Co. 
Simple to place touch buttons software ~~1.;'.;.~1~e11.::_1~~~~ 
Easy Interface with PC/104, 8051, 68HC11, PIC Phone 312-243-4700 

Embedded Computer Controller Also Available ~~es1GJeMNti:eiil1~l.c~~ 
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Figure l - HOBBY HAND WRAP/UNWRAP TOOLS 

The t ool on t he left is 
an OK Industries 
#WSU-30; the wrap 
and unwrap bits are 
on each end, and t he 
wire stripper is 
attached in t he center 
of the handle. The t ool 
on the right is a 
RadioShack #276-
1570. The same bit is 
used for wrapping and 
unwrapping. The cap is 
shown removed. The 
wire stripper that is 
stored inside the 
handle is shown on 
the extreme right. 

Figure 4 - WIRE WRAP GUN 

This is an OK 
Industries wire wrap 
gun that is powered 
by I 15 VAC. The bit 
and sleeve are held on 
by a hand-tightened 
chuck, and are quickly 
and easily replaced 
for different types of 
wrap and different 
gauges of wire. 

Figure s - PIPE ORGAN 

This is a homemade 
bench top holder for 
pre-cut/pre-stripped 
wires. It's made from 
lengths of plastic water 
pipe glued into coun­
terbored holes in a 
piece of wood. Inch 
marks on the wood 
help to measure 
spooled wire, which is 
conveniently stored 
on the end pipe. The 
safety pin is used to 
straighten "unwraps." 

lengths, or in an OK Industries dis­
penser that cuts and strips rolled 
wire in one operation. The wire 
comes in an assortment of colors, 
and is carried by most distributors, 
including RadioShack. Wire sizes 
other that 30 AWG are not available 
from most consumer distributors, 
and are usually special-order items 
for industrial applications. 

Pre-cut lengths of wire wrap 
wire with I" stripped ends are avail­
able from Digi-Key. These cost a bit 
more, but they cut about a third or 
more off the assembly wiring time. 
See Figure 5 for a do-it-yourself wire 
ho lder. 

MAKING THE 
CONNECTION 

See Figure 6. A wire wrap con-

nection requires a I" long stripped 
end of wire. 

The execution of a wire wrap 
connection is pretty much the same 
for a hand tool as it is for an electri­
cally- or manually-powered tool. The 
difference is that a with a hand tool, 
the wrapping bit is twirled by hand, 
and with a power or manual tool, the 
bit is spun by a motor, or a mechani­
cal squeeze-ratchet mechanism. 

There are two holes in the end 
of a wrapping bit. Insert the st ripped 
end of the wire into the hole that is 
closest to the outside diameter of 
the bit. This is the smaller of the two 
ho les. When the inserted wire bot­
toms in the hole, bend it outward, 
and place the larger center hole over 
the wire wrap post. 

Hand Tool. Hold the free end of 
the wire so it doesn't turn when the 



Figure 7a - OVERWRAP 
PROBLEM 

Overwrap 

Usually 
done with 
a power 
tool by 
applying 
too much 
downward 
pressure. 
Let the 
tool do the 
work.just 
guide it. 

Figure 7b - OPEN WRAP & SPIRAL WRAP 
PROBLEMS 

Open Wrap Spiral Wrap 

Caused by removing 
the power tool before 
the wrap is completed. 
Leave the tool in place 
a bit longer. 

Figure 7c - INSUFFICIENT 
TURNS PROBLEM 

Insufficient Turns 

Caused by 
not inserting 
the stripped 
end of the 
wire far 
enough into 
the wrapping 
bit. 

Figure 7d - LOOSE WRAP/PIGTAIL PROBLEM 
formed coil. The first tendency is to 
straighten it with a thumbnail. This 
will most likely kink and break it. 
Instead, insert the pointed end of a 
large pin into the coil, and then pull it 
straight (one of Aunt Fannie's hat 
pins, or a large safety pin will do) . See 
Figure 8. The straightening can now 
be completed with a thumbnail, or by 
drawing it over a rounded edge.After 
straightening, snip about I/ 16" from 
the end. There will be a tiny, almost 
invisible hook on the tip, which will 
make it difficult to re-insert into the 
wrapping bit. 

dreds of them. These connectors are 
wired together configuring the sys­
tem, and dedicated-function PC 
boards are plugged into the connec­
tors, completing the circuitry. 

Pigtail 

bit is turned. Twirl the tool clockwise 
with the fingers, and when turning 
resistance is no longer felt, the wrap 
is complete. Lift off the tool. 

Power Tool. After inserting the 
stripped wire into the bit, anchor the 
free wire end by bending it back 
through one of the two notches on 
the lip of the sleeve. Place the bit 
over the post, and against the board. 
This will anchor the wire and keep it 
from turning when the bit turns. If 
the connection is higher on the post 
and away from the board, the free 
end of the wire will have to be held 
to keep it from turning. Press the 
trigger for about a second or so until 
the wrap is complete. Let the power 
tool do the work. There is no need 
to press down. Just guide it. 

Learning to wire wrap is no 
more difficult than learning to solder 
properly. A few practice connections 
will probably be necessary to get the 
feel of the tool, and to develop 
"the knack." Again, like soldering, 
dexterity and speed increases with 
experience. 

GOOFS AND PROBABLE 
CAUSES 

Overwrap. See Figure 7a. Too 
much downward pressure on a 
power tool during wrapping usually 
causes this.Again, let the tool do the 
work. Many OK Industries power 
tools have a feature to help prevent 
this, and it is indicated by a "BF" 
(backforce) suffix in the part number. 
It costs a little more, but is recom­
mended. 

Open Wrap/Spiral Wrap. See 
Figure 7b. This is another power tool 

Wire wrapping is a precision 
technique, and the wrong tooling 
cannot do the job. If bits and 
sleeves or hand tools do not 
agree with the wire size, a 
multitude of problems can occur. 

problem, and is caused by removing 
the tool before the wrap is com­
plete. Leave it on the post a wee bit 
longer. Don't remove the tool before 
the motor stops. 

Insufficient Turns. See Figure 
7c. Caused by not inserting the 
stripped end of the wire into the bit 
all the way. 

Loose Wrap/Pigtail . See 
Figure 7d. Usually caused by a mis­
match between the wire size and the 
tool bit. Hobby hand tools are for 30 
AWG wire only. Power tools require 
a different bit and sleeve for each size 
wire used. 

FIXING GOOFS AND 
WIRING ERRORS 

The easiest fix is to snip the wire 
off close to the post, and leave it 
there. Re-strip and re-install the 
snipped end of the wire, or toss it, 
and install a new wire. 

Unwrapping a wire from a post 
is simple, fast, and easy. Simply place 
the "unwrap" bit over the post, and 
slowly turn counterclockwise. A 
slight downward pressure on the 
tool may be required to get it to 
"grab." Continue to turn until the 
wrapped wire "lets go." Lift off the 
tool; the wire may or may not come 
with it. If it doesn't, the wire will be 
loose enough to lift off the post, 
without further unwrapping. 

The stripped end of an 
unwrapped wire can be straightened 
and re-used, with a little care and a 
trick or two. 

After a successful unwrap, and 
with the wire free of the tool, the 
stripped end of the wire will be a tiny 

The unwrapped end can now be 
re-wrapped. A hand tool re-wrap is 
usually most successful. Be gentle. 

If the wire is still inside the tool 
after unwrapping, insert the pin into 
the unwrap bit center hole, and jiggle 
the tool a little (like a toilet handle) 
and lightly tug on the wire. The coil 
should come out of the tool intact, 
and still be on the pin. Straighten the 
wire and clip the tip as described 
above. 

SO, WHAT'S TO WRAP? 

Most wire wrapping is done on 
connectors. Industrial system back 
planes that were mentioned previ­
ously consist mostly of PC board 
edge connectors - quite often hun-

Hobbyists use mostly DIP (dual 
in-line package) integrated circuit 
sockets. See Figure 9. This does not, 
however, limit one to using ICs only. 
There are many components that are 
available in DIP packages. Read on! 

Wire wrap sockets are quite 
often specified as two or three level. 
See Figure I 0. This simply means that 
the wire wrap posts can hold a max­
imum of either two or three wire 
wrap connections; the three level is a 
longer post (about I /2"). The three 
level gives a little more versatility 
when routing and wiring the circuit. 

Other wire-wrappable connec­
tors include male pin headers. SIP 
(single in-line package) connectors 
are also available. Individual wire 
wrap pins (RadioShack part no. 
276-1987) can be pressed into a 
project or perf board in any desired 
configuration. 

THE ANATOMY OF A 
WIRE WRAP PROJECT 

Most of the wire-wrappables 
used by the hobbyist will be 8, 14, and 
16-pin DIP IC connectors as previ-

Figure 8 - RE-USING AN UNWRAPPED WIRE 

An unwrapped wire is a small coil. Insert a pin into the coil and pull it 
straight; straighten it further with a thumbnail, or roll it over the side of 
the pin. Snip about I/ 16" from the tip to make it easier to insert the wire 
into the wrapping bit. Re-wrap as required. 
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Figure 9 - WIRE WRAP DIP SOCKETS 

Typical integrated circuit wire wrap sockets available from most 
electronics distributors. Wire wrap connectors also include SIP sockets 
and male pin headers. 

ously shown in Figure 9.An occasion­
al SIP socket and male pin header 
may also be used. This does not 
mean, however, that one is limited to 
using mostly DIP !Cs. Since these 
sockets have become electronics 
standards, there are now many com­
ponents other than !Cs that use DIP 
and SIP sockets. They include: 

• Resistor Arrays 
• LED Seven-Segment Displays 
•Transistor Arrays 
• Electro-Mechanical Relays 
• Crystals and Oscillators 
• Solid-State Relays 
• Opto-lsolators 
• Reed Relays 
• LED Light Bars 

Figure I 0 - WIRE WRAP 
SOCKET LEVELS 

Wire wrap sockets are defined 
as two or three level.A three 
level is shown above, and simply 
means the posts are long 
enough for three wire wrap 
connections. A two level post is 
a little shorter, and can only 
support two connections. 

• Diode Bridges 
•Trim Pots 
•Switches 
• Ribbon Cables With DIP or 

Header Connectors 

Of course, any electronics 
home hobbyist worth his (or her) 
salt will first head for the primary 
parts source ... the junk box under 
the workbench. Chances of finding 
components in DIP packages here 
(other than !Cs) are probably bleak. 
With a little adaptation and ingenu­
ity, those radial and axial lead com­
ponents, including big clunky capaci­
tors, as well as semiconductors, can 
be wire wrapped. 

Wire wrap sockets can, of 
course, be mounted onto any perf 
board having 0.1" hole spacing. A 
better choice, however, would be 
project board. A project board is 
similar to perf board, except it has 
printed circuit foil pads around each 
hole. This allows the sockets to be 
tack-soldered and secured to the 
board before connecting any wires. 
Wiring is much easier if the parts 
aren't wobbling and falling out of the 
board. DIP sockets can be secured 
by tacking the four corner posts to 
the project board. Gluing in place 
before wiring is another option. 

RadioShack has a large assort­
ment of project board sizes at rea­
sonable prices. 

Small components can be 
mounted on plug-in headers, as 
shown in Figure I I .These are manu­
factured by Aries Electronics, and 
others, and are supplied by Digi-Key 
and Jameco. 

Larger components can be 
mounted as shown by the blue 
capacitor in Figure 12. Insert the 
component leads through the proj­
ect board, and tack-solder in place. 
Don't clip the leads off flush, but 
rather leave about I /4" or more 
protruding. Make the wire wrap 
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connections to these component 
lead extensions. Hand-wrapping 
seems to work better with round 
leads. Since wire wrap is designed 
for posts with sharp corners, and 
the component leads are round, 
secure the wire wrap connection 
with a drop of solder for added reli­
ability. 

The wiring side of a completed 
wire wrap project is shown in Figure 
13. Push the routed wires down 
against the board to make a neater 
looking project. The eraser end of a 
new wooden pencil makes the ideal 
tool to push the wires down 
between the IC socket pins. 

A completed wire wrap board 
can be mounted into a chassis or a 
case any number of ways, as long as 
the wire wrap posts projecting from 
the back side aren't crushed or 
shorted . Standoff mounting as 
shown in Figure 14 is as good a way 
as any. RadioShack standoffs - part 
no. 276-195 - work quite well. 

The board can also be mounted 
on spacers, angle brackets, or long 

screws and nuts. Some project cases 
have built-in card guide slots, which 
allow the project board to be 
mounted on edge. 

RULES OF THUMB 

• Avoid stringing wires "banjo 
string tight." This puts an undue 
strain on the wires, connections, and 
posts. It is unreliable. 

• Leave enough slack in each 
wire to allow for a re-strip and re­
wrap if the circuit needs modifying. 
It may save a little work later. 

• If a pre-stripped length of wire 
looks like it will be just long enough, 
it won't be. Use the next longer size. 

• Route the longest wires first, 
and the shortest last. The short 
wires will hold the longer wires 
down against the board, making a 
neater looking assembly. 

CONCLUSIONS 

Wire wrap is not a replacement 
for soldering, or for PC boards. It 

Figure 11 - PLUG-IN HEADERS 

se are ideal for mounting small components; they are available in 
ny pin configurations, and plug into standard DIP sockets. Snap-on 
ers for the headers are also available. 

Figure I 2 - MOUNTING LARGE COMPONENTS 

Components such as the blue capacitor above can be installed by insert­
ing the leads through holes in the project board, and soldering to the PC 
foil pads around the holes. Leave the component leads on the foil side of 
the board about I /4" long. Wire wrap to these leads, and tack with a drop 
of solder. 



Figure I 3 - COMPLETED WIRE WRAP BOARD 

The wiring lies neatly against the board and is routed with sufficient 
slack. The six top connections are a feed-thru terminal block, and are 
soldered, not wire wrapped. 

simply makes point-to-point wiring 
manageable. 

Occasional solder joints will 
always be necessary. 

Although a short run of 30 
AWG wire can carry up to an amp, 
higher currents will require a heav­
ier gauge wire soldered in place. A 
wire wrap onto a round component 
lead will also require a drop of sol­
der for reliability. 

Printed circuit boards, of 
course, are ideal for making multiple 
identical circuits, but are a lot of 
work for one circuit assembly. 
Granted, they do make a more "pro-

fessional" looking assembly, but most 
of the time, the circuit is mounted 
inside a case or chassis anyway. 

Wire wrapping is an assembly 
technique that has long been over­
looked by the home hobbyist. 

A little practice and a nominal 
investment will allow the hobbyist 
to add this new tool to the old "bag 
o' tricks." NV 

Color illustrations (except photos) are 
printed with the permission of OK 
Industries. 

Figure 14 - WIRE WRAP BOARD MOUNTING 

Circuit boards can be mounted in chassis or case any number of ways. 
It is not critical. The method shown above uses standoffs that are long 
enough to provide clearance between the wire wrap posts and the 
chassis; 5/8" or longer will give clearance to a level three connector. 
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Passive Components for Circuit Design 
by Ian Sinclair 
n<issive Components for Circuit Design is a unique introduction to this key area of analog electronics designed for 
r technicians, engineers, and anyone involved in circuit design. The coverage encompasses all component types capa­
ble of power amplification: resistors , capacitors, transformers , solenoids, motors, and transducers. The behavior of the 
components is explored along with the different types available and the principles of circuit design. Tolerances, stability, 
variation with temperature, reliability, and manufacturing standards are all covered. 

Reading this book will improve your skills in component selection and analog circuit design. These are essential 
skills not only for the analog designer, but for all circuit designers , professional or amateur. 

Introduction to Digital Signal 
Processing by Robert Meddins 

I ntroduction to Digital Signal Processing covers the basic theory and practice of digital s ignal processing (DSP) at an 
introductory level. As with all volumes in the Essential Electronics Series, this book reta ins the unique formula of 

minimal mathematics and straightforward explanations. The author has included examples throughout of the standard 
software design package, MATLAB and screen dumps a re used widely throughout to illustrate the text. 

by Joseph J. Carr 

····---···-· ·~ !·T.!. ~ - .' ... ..... ' ' . 
INI 

DIGITAL SIGNAL PROCESSING 

The Technician's Radio Receiver 
Handbook Wireless and Telecommunication Technology 

The Technician's Radio Receiver Handbook is an invaluable tool for anyone involved in the technologies of wireless , 
cellular telephone, telecommunications, avionics , and other forms of electronic communication using radio waves. 

The market demand for and use of wireless and telecommunication technology has increased dramatically over the 
past decade, leaving many technicians and other communications professionals with the need for accurate information 
on how the newest equipment works and how to fix any problems that arise. Joe Carr, a notable author in the amateur 
radio and communications markets, explains both the new and old technologies, the science behind the scenes, as well 
as troubleshooting techniques not found in any other book. 

---

All of this month 1s books are at!ailable from the Nuts & Volts bookstore. 
ott/;tte - ~ .. 11Ut.5volt.5 .. U]fllt pnotte - 1-soo-7s~-4624-

Understanding DC Circuits 
by Dale Patrick & Stephen Fardo 

U nderstanding DC Circuits is designed with the electronics beginner and student in mind. The authors use a practi­
cal approach, exposing the reader to the systems that are built with DC circuits, making it easy for beginners to 

master even complex concepts in electronics while gradually building their knowledge base of both theory and applica­
tions. Each chapter includes easy-to-read text accompanied by clear and concise graphics fully explaining each concept 
before moving onto the next. The authors have provided section quizzes and chapter 
tests so the readers can monitor their progress and review any sections before moving 
onto the next chapter. Each chapter also includes several electronics experiments, allow­
ing the reader to build small ci rcuits and low-cost projects for the added bonus of hands­
on expe rie nce in DC e lectronics. 

Understanding AC Circuits 
by Dale Patrick & Stephen Fardo 

U nderstanding AC Circuits fully covers dozens of topics including single-phase and three-phase AC e lectronics; electri­
cal generator basics; how to use a multimeter and oscilloscope in AC electronics; troubleshooting and testing cir­

cuits; tools and equipment; resistive circuits; inductive circuits; capacitive circuits; vector diagrams; series circuits; trans­
formers ; filter circuits; resonant circuits; decibels; waveshaping control; electronic symbols; soldering techniques; plus 
much more. 
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by Gordon West 

"If you pull on 
the base of 

the antenna 
and the car 

moves without 
the QMS 

moving on the 
car, then the 

straps are 
tight enough, 

otherwise 
readjust 

them," 
suggests SGC. 

Another neat 
mounting of 
the larger SGC 
QMS antenna 
system. 

STRAP ON SOME HIGH· 
FREQUENC1 PERFORMANCE 

I 
n the last two issues of Nuts & 
Volts, my review of mobile, 
high-frequency 3/8 x 24 thread 
antennas has generated some 

excellent points and questions 
from avid high-frequency mobile 
radio operators. Everyone seems 
to agree that no little tiny loaded 
high-frequency whip will have near 
the performance as a mobile whip 
dramatically longer and larger. 
There is no fooling Mother Nature 
when it comes to the radiation 
characteristics of a very tall whip 
versus a very small whip. 

But many readers wanted to 
know more about getting on the air 
with a high-frequency antenna sys­
tem that was both transportable 
quickly from one vehicle to anoth-

er, and one that could be retuned 
to any new band without having to 
stop the vehicle and fiddle with res­
onance schemes. 

You wanted quick band chang­
ing, good efficiency on lower 
bands, rapid deployment from one 
vehicle to another without leaving 
scratches or holes, and a variety of 
whip configurations that could be 
real tall for "mobile at rest" installa­
tions, but relatively short for 
"mobile in motion" traveling. 

One of the whip systems we 
tested meets these requirements 
precisely, so I went ahead and 
repeated the on-vehicle trials just to 
make sure it was everything that 
everyone seemed to have wanted, 
and the SGC Quick-Mount System 
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(QMS) has some distinct advan­
tages over any of the other whips I 
tried on our communications van. 

SGC (Bellevue, WA; www.sgc 
world.com) is well known for its 
marine, aviation, ham, and military 
automatic antenna tuner systems. 
Their automatic antenna tuners are 
available as five distinct models, all 
handling at least 100 watts of voice 
power output and covering 1.5 MHz 
through 30 MHz, and even one 
tuner including the six-meter, 50 
MHz band, too. 

The SGC founder and owner, 
Pierre Goral - an avid ham opera­
tor - quickly saw the many differ­
ent applications of his automatic 
tuners and the need for both the 
military, as well as the avid radio 

operator to get the tuner up and 
running within five minutes on any 
type of vehicle. His answer to this 
challenge was the Quick-Mount 
System, a strap-on metal black box 
with capabilities to work with four 
of his most popular, fully automat­
ic, high-power tuners. 

Sometimes professionals call 
these automatic tuner systems 
"couplers," and maybe the military 
calls them ARUs, but it's all the 
same thing - a remote-mounted 
black box that will pass applied 
high-frequency RF power through a 
detector system, then through the 
active relay coupler tuning array, 
consisting of capacitors and induc­
tors, then through an impedance 
detector and VSWR detector and 



Testing the SGC with the AEA antenna scope, showing 
good tune on 40 meters with the AEA portable analyst. 

phase detector all monitored by a 
central processing unit (CPU) pro­
prietary chip, and an output that 
normally provides the most effi­
ciency to a proprietary SGC heli­
cal-wound, black fiberglass whip. 

In simple terms, you say the 
word "FFFOOOUUURRR" in the 
mike, and the tuner goes WWWH­
HHRRRRR, and you watch your 
SWR indicator drop to minimum 
while simultaneously watching 
power output on your transceiver 
go to maximum. This takes about 
three seconds on a cold first-time 
tune-up, and less than one second 
on an automatically memorized re­
tune on your favorite frequency 
with the same electrical connec­
tions. Of course, the resultant out­
put signal relies on a big surface 
area ground and the very tallest 
whip or wire you can get up into 
the sky. 

The SGC QMS system has 
been around for several years. I 
must honestly admit that the first 
time I saw a vehicle with one of 
these units strapped on the side 
corner panel, I thought it looked 
terribly hokey, and who in the world 
would ever run with this type of 
installation as opposed to a more 
permanent type of mount. I soon 
found out that this particular tuner 

would constantly go on different 
vehicles in the fleet, and it took 
only five minutes to get back on 
the air after a vehicle switch. 

I also saw some military instal­
lations with the QMS firmly 
attached to the side of some rather 
impressive armored vehicles, and 
this tells me that the equipment 
stays put even when the tall SGC 
whip is taking a pounding from low 
branches over the highway. 

The actual tuning assembly is 
exactly the same as the normal 
line-up of SGC tuners, but mounted 
securely inside the QMS black box. 
The mounting box carries four 
large suction cups to keep the 
tuner in place without skidding 
around on glass or metal. And the 
suction cups work well - I nearly 
pulled the glass off of our commu­
nications van's back window when 
I gave it a tug to see how strongly it 
was holding on! 

The black box also carries the 
3/8 x 24 threaded receiver for any 
number of SGC helical-wound-type 
whips. You could also use a com­
mon stainless steel CB-type whip, 
but we found increased perform­
ance with the tuner working into a 
capacitive loaded helical-wound 
whip. When we added an interme­
diate capacitive loading hat, the 

Two Step Tuning 
Step One: Pick up microphone. 
Step Two: Transmit. 

(Please note: HF Tuning doesn't get much easier than this.) 

SGC Smartuner™ 
HF Automatic Antenna Couplers 

"For me and my radio dollar, there isn't a better coupler made!" 
jack Huebschen N9XRO 

Power Input: From 1.SW - Up to SOOW* 
HF Frequency Range: From 1 MHz - Up to 60MHz* 

Up to 4,000,000 element combinations* 
Five Sensor Devices •specs differ per model 

"Undoubtedly the best piece of hamgear I have ever owned." 
Ronnie Kane K9MN1 

Marine, Commercial, Amateur Radio, 
Aviation, Special Applications 

Starting at $249 

www.sgcworld.com 
Toll Free (800) 259·7331 •Tel (425) 746-6310 • Fax (425) 746-6384 • Email: sgc@sgcworld.com 

Mailing: PO Box 3526, Bellevue, WA 98009 • Shipping: 13737 SE 26th St. Bellevue, WA 98005 USA 

Circle #73 on the Reader Service Card. 

tuner retuned to a new setting, and 
the receiving station over 1,000 
miles away could actually hear the 
slight increase in signal strength. 

The SGC QMS box holds on 
with suction cups and the two 
required nylon straps. The nylon 
straps have two hooks at the top, 
and two hooks at the bottom to 
hang securely on the top edge and 
bottom edge of most vehicles. The 
straps are long enough to accom­
modate almost any type of gutter 
or lip you plan to hook into with the 
metal strap hangers. The metal 
hangers are rubber-coated so as 
not to scratch the finish of your 
vehicle. 

The tuner box also has an 
adjustable whip receiver that may 
rotate at almost any angle in order 
to accommodate almost any type 
of box mounting. Just be sure to 
get the box mounted so that the 
whip receiver is not coming out the 
bottom! 

The straps may be removed 
from the box and run through the 

QMS assembly in a different way in 
order to accommodate almost any 
type of mounting. But if you do 
remove the straps, be sure to note 
how they were originally passed 
through the QMS so you can re­
duplicate the same mounting 
scheme. The strong strap self-lock­
ing tighteners allow you to dog­
down the straps to keep the tuner 
firmly in place, resting on its four 
rubber suction cup feet. 

If you have an extremely long 
strap run, the SGC QMS also 
comes with four rubber black spac­
ers, specifically to tighten up on the 
strap's hold. I did not need them for 

... You wanted quick band 
changing, good efficiency 
on lower bands, rapid 
deployment from one 
vehicle to another without 
leaving scratches or holes, 
and a variety of whip 
configurations ... 
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our van installation, but I suppose 
they might come in handy in cer­
tain installations. 

The nice thing about the SGC 
QMS box and the straps is the 
capability to try different locations, 
and see which one provides the 
best stability for the antenna sys­
tem. I usually mount it on the left 
side of a vehicle in order to mini­
mize encounters with overhead 
branches. 

The QMS system comes with 
coax cable and the 12-volt DC line 
already attached at the tuner end, 
so there is no need to disassemble 

anything to rapidly get on the air. 
With other manufacturer automatic 
couplers, not only do they have the 
neat way of external vehicle mount­
ing, but none of the cables are 
attached. This means you must 
spend several hours just making 
the watertight seal, and getting 
things wired up on the inside. With 
SGC, all of the tuners are pre-wired. 

The coax cable goes to the 
high-frequency transceiver. If it's 
not long enough , a barrel connec­
tion and an extension is all you 
need. Below 30 MHz, line loss is 
minimal. The 12-volt red and black 

Receive 

our FREE layout software 
Desi your two-sided plated-through PCB 

us your design with just a click 
your boards in a few business days 

Select our MiniBoard service and get three top quality 
2.5" x 3.8" PCBs for $59 - shipping included! 
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The suction cups on the 
SGC QMS box keep the 
base from sliding around. 

wires go to a switched 12-volt 
source at your operating station. 
Most high-frequency transceivers 
output 12 volts that is switched on 
after turning on the equipment; 
and while the output 12 volts DC is 
rated below one amp of current 
capability, this is plenty of current 
to work an SGC autocoupler that 
typically draws less than 300 mil­
iamps. But you do want the SGC to 
power down when you turn off the 
equipment in order to not acciden­
tally drain your battery if the vehi­
cle is not operated with the tuner in 
place for several weeks. 

The tuner must be grounded 
with the supplied silver-tinned 
ground flexible braid. The braid 
supplied was long enough to easily 
go to the chassis of our vehicle for 
a good secure mount. The tuner 
must be grounded with this strap, 
and the ground point must be with­
in a few feet of the tuner for every­
thing to work properly. If you don't 
ground the strap, you will lose 
major amounts of signal in the tun­
ing elements. 

Now it comes time to choose 
what type of whip you're going to 
screw into the tuner. The SGC whip 
features helical loading, a nd most 
important, a big rubber-covered 
spring assembly to take out the 
shock of the whip hitting branches. 
SGC stresses the importance of 
their relatively expensive helical 
whip as being the only one to go 
into the 3/ 8 x 24 threads , and I do 
agree that their whip versus an 
equal length stainless steel whip 
does achieve different relay set­
tings and an increase in output cur­
rent. Distant stations said they 
could hear a slight increase when 
using the SGC whip over a stain­
less steel whip. 

But when I started playing 
around with capacity hats halfway 
up my own style whip, the tuner 
immediately reacted to a different 
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The SGC QMS system is fully waterproof for vehicle 
mounting on the roof. 

center-loading and top-loading 
scheme, and distant stations indi­
cated that my signal began to 
build. The more wire I could hang 
on the whip, and the more capaci­
tive loading I could stick up at the 
tip of the whip, the better my 
apparent signal strength. 

Certainly the SGC helical­
loaded whips were most aerody­
namic for the automatic coupler 
QMS system, but if you stop the 
vehicle and start attaching your 
own type whips with capacitive top 
loading, you could very well outdo 
the more expensive SGC-designed 
whip. And that's the beauty of the 
SGC automatic coupler - play 
around with your antenna radia­
tors, and see what you can do to 
improve field strength and better 
signal reports from distant stations. 
And, if you're really looking for a 
great signal on 75 meters, attach 
some wire to the end of any whip, 
and get the wire up and away from 
the tuner into a nearby tree, and 
stand by for excitement! Our signal 
on 75 meters continued to get 
stronger and stronger as we added 
more and more wire to the end of 
our simple CB-type stainless steel 
whip. 

So, the SGC QMS system is 
indeed a great performer as adver­
tised; and once you get accus­
tomed to that strange-looking box 
hanging onto your vehicle, and 
explain to everyone else what in 
the world it is, you'll have the capa­
bility to be whizzing down the road 
and instantly go from 10 meters to 
75 meters, 75 meters to 40 meters , 
and then maybe work a little spo­
radic-E DX on six meters with one 
coupler that goes all the way up to 
60 MHz. 

When working other mobile 
and base stations on 75 meters , 

most operators gave me equal sig­
nal reports to other mobile stations 
around me running pre-tuned, cen­
ter-loaded, very-narrow-resonant 
antenna system. But I had the 
capability of going from the bottom 
of the band to the top of the band, 
always in resonance, without need­
ing to stop the vehicle and do any 
whip-tip adjustments. Just a quick 
few syllables in the mike, and 
presto, I am on a new frequency 
with a decent low SWR reading. 

Log onto the SGC website and 
download a huge amount of infor­
mation that they have put on their 
system for those of you who want 
to read a highly technical analysis 
of how each tuner goes about 
selecting hundreds of combina­
tions of L and C. If you have ques­
tions , just ask, and SGC is not so 
large a company that you won't get 
a personal answer back within a 
day or so. They indeed know what 
it takes to keep their customers 
technically satisfied. 

So check it out - we have tried 
it on our communications van, and 
while the SGC QMS system looks 
strange, it gives us capabilities of 
band hopping without ever having 
to stop the vehicle. NV 

The SGC straps 
firmly hold the QMS 

in place at driving speeds. 

Special Christmas Sale Prices do not include any taxes or shipment cost and are valid in the 
period of t ime mentioned above and in North America, only. 
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I 
have been building robotic proj­
ects for years, and while I own 
several oscilloscopes, digital 
voltmeters, and a slew of logic 

probes, most of my frequency coun­
ters are rated for 50MHz and above. 
What I really needed was a low-end 
frequency counter that could be 
integrated with my breadboard 
system . 

Then it came to me. I would 
build one based on a microcon­
troller. The question is which one? I 
had recently received a new con­
troller called Atom™. I decided to 
check out the specs to see if it 
would work for me. 

The Atom has 32-bit variables 
and 32-bit floating point math func­
tions, 8K of program space, and 
368 bytes of RAM for variable stor­
age. The main feature that caught 
my interest was the additional built­
in hardware. The Atom boasted 
three built-in analog-to-digital ports, 
hardware interrupts, timers, and a 
PWM signal generator. It also 

processes 33,000 instructions per 
second and it will all work with my 
existing BASIC Stamp® carrier 
boards. 

I decided to check out the 
Atom's commands and language 
syntax. I found that I could port any 
code over because the syntax was 
almost identical to that of the BASIC 
Stamp® II and llp. In the cases 
where there were differences, the 
Atom seemed to have more flexibili­
ty. For instance, let's look at a few 
commands: 

If Then Else 

Myvarb var long 
If myvarb = 204345 then 

Serout 5,i9600,("That's a big 
number.", 10, 13) 

Else 
Serout 5,i9600,[''That one is 

not so big.",10,13) 
Endif 

No more single line if/then 
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statements with wild spaghetti 
goto's. Let's take a look at another 
command . 

Analog Input 

Adin AX0,3,AD_RON,adval 

Very simple syntax. Read analog 
input 0 (there are three) . Use a elk 
value of 3 (takes at most 72uS per 
conversion). Place the right justified 
result into the adval variable . These 
seemed to be the most common set­
tings. This had got me a bit excited; 
later we will get into some interrupts 
and background tasks as we exam­
ine the code for this project. 

I now have my hardware plat­
form. It's time to look at the actual 
features I want to include in my 
meter. We will start off with a 1-
1 OOKHz frequency counter and a 5-
1 OOKHz signal generator. Throw in a 

voltmeter, two logic probes, and a 
duty cycle meter. And, finally, one 
can't truly work on robots without a 
RPM meter. You've got to know how 
fast those little buggers are scooting 
across the floor. 

I built my first prototype on a 
breadboard so that I could test and 
change the circuit around a bit. The 
circuit went together like a dream. 
The Atom tends to take a bit longer 
to upload a program than the BASIC 
Stamp does. This seems to have 
something to do with the 8K of pro­
gram space and the fact that the 
Atom does a verify after each 
upload. 

Meter Operation 

Voltmeter 
The voltage on AXO will be dis­

played constantly in the background 
independently of the modes the 
meter is in. 

First and most important, 
remember to never exceed +5V at 

by Michael Simpson 

the voltmeter input. If you want to 
measure 12 volts, make sure you use 
a resistor to drop the voltage. Also 
make sure you filter the input if you 
are going to measure AC. While 
experimenting with measuring 12V 
DC, I accidentally shorted the drop­
ping resistor and fried the Atom. 

Frequency Counter 
The meter will display the fre­

quency on pin 11 in Hz while in this 
mode. 

The longer the sample time, the 
more accurate the meter. If you 
need to measure down to the Hz, 
use a one per second sample. This 
will slow down the meter so only use 
it when necessary. You can change 
the sample rate by hitting the S2 
button while in this mode. Also, as 
the frequency gets up between 
50KHz and 1 OOKHz, don't expect 
1 % precision : the higher the fre-

quency, the more room for error. I 
found this quite acceptable, as when 
you are measuring in those ranges 
you don't need to measure down to 
the Hz. 

Duty Cycle Meter 
The period of the high pulse and 

low pulse, as well as the duty cycle 
at pin 11 will be displayed while in 
this mode. Again, as the frequency 
gets up above 50KHz, the accuracy 
will start to drop. In any case, this 
will give you a real indication of the 
pulse train that you are measuring. 

RPM Meter 
The calculated RPM at pin 11 

will be displayed while in this mode. 
The slower the sample rate, the 
more accurate the reading. Just hit 
the button S2 while in this mode to 
make adjustments. 

PWM Output 
While in this mode, you use 

both S2 and S3 to adjust the period 



and ta rget frequency. You can 
measure the actual output by tying 
pin 9 to pin 11 and selecting the 
Frequency Mode. 

cy. The Hardware PWM will 
send a signal as low as 
1.SKHz and as high as 4 or 
5 MHz. I have measured it 
on my scope. Just keep in 
mind the frequency counter 
will stop at about 1 OOKHz. 

Power 
6-12VDC 

IC1 7805 
C3 

C1 C2 

The period is actually measured 
in clock cycles and, since the Atom is 
clocked at 20MHz, you must divide 
the displayed period by 20 to get 
the period in microseconds. I nor­
mally don't bother with this as the 
target frequency is also calculated 
for you and displayed. 

Logic Probes 
Utility Meter Power and Serial Port hookup 

Keep in mind that the PWM has 
a 10-bit resolution so generating the 
exact target frequency may not be 
possible. For instance, a target fre­
quency of 2,000Hz may be selected, 
but only 1,998Hz will be output. 
The higher the frequency, the more 
this becomes apparent. 

Now a note on output frequen-

Like the voltmeter, the 
logic probes are sampled in 
the background. They are 
set up to look at the states 
of pin 0 and pin 1 and may 
not register quick changes. 
Probe 1 is tied to the hard­
ware interrupt so it would 
be possible to tie a small 
beeper with the interrupt 
handler to detect pulses. 
Maybe in a future upgrade. 

LCD DISPLAY 

Utility Meter LCD Hookup 

To PC 
Serial Port 

IC2Atom 123456 11 12 13 14 

Atom 

VIN~ 
vss ... 2~3 ________ ______,,____. 

RES~ 
VDD~2~1 -~-~----'-~ 
P15 1"20,___,, __ +----+---

6 • IC2Atom 

• 2 Rx 24 
7 SOUT VIN 

• 3 Tx 23 
•• SIN vss 

4 DTR/RTS 3 ATN RES 22 • Atom • 5 GNDNSS 4 vss 21 VDD 
5 PO P15 20 

6 P1 P14 19 

7 P2 P13 18 

8 P3 P12 17 

9 P4 P11 16 

10 PS P10 

P6 
12 P7 

Data Backup 

Whenever you make parame­
ter changes such as sample rate or 
PWM frequency, these are all writ­
ten to EEPROM and reloaded the 
next time you power up the 
meter. This way, if you are work­
ing on a particular project like a 
sonar range finder you can set the 
PWM to 40KHz and it will stay 
there forever until you change it. 

pg 14 

PS 13 

AXO 

with some enhancements of your 
own. 

This project might seem a bit 
intimidating at first, but I will break 
the circuit down into four very sim­
ple sections. 

Serial and Power 
Let's start by looking at the 

power and serial hook-up for the 
Atom. 

Building the Circuit 
A simple 7805 regulator with 

enough power to drive the Atom 
and the LCD display is all that is 
needed. You can get by with one of 
the 1 OOmA 78L05 if your LCD is not 
a power hog. My meter and backlit 

--··--------·---·---------___J 

I recommend build ing it on a 
breadboard first so you can play 
around. You may even come up 

Program Listing 

'****************************************** 
' Variables 
'************************ ****************** 
'Work variables used by the button commands. 
butlwork var byte 
but2work var byte 
but3work var byte 

'Variable used to hold raw analog value. 
adval var word 

'Metermode determines which display mode the 
•meter is in. Currently modes 1 - 4 are 
'supported 
metermode var byte 'The actual mode: 

'Freq , Duty, RPM 
metermode=l 'The initial mode 

'Used in the frequency counter mode to 
'determine samples per second. 
freqdur var word 
freqmult var word 
freqmode var byte 
freqcounter var long 'This one holds the 

' counts 

'Used in the duty cycle mode. 
pulsehigh var word ' Duration of high pulse 

'used in Duty mode 
pulselow var word 'Duration of low pulse 

'used in Duty mode 
duty var byte ' Calculated duty cycle 

•used in the RPM mode to determine samples 
'per second. 
rpmdur var word 
rpmmult var word 

rpmmode var byte 
rpmcounter var long 'This one holds the 

'counts 

'Used to hold the data used by the hardware 
'PWM command. 
pwmperiod var word 'This is the period for 

'use with the HPWD command . 
pwmduty var word 'The duty period. 

'This is a flag used to determine when to 
•write the new PWM period data to the 
'EEPROM 
changepwm var byte 
changepwm = 0 

'******************************************* 
EEPROM Data Storage 

'******************************************* 
'The data command is used to store data in 
'the EEPROM. This data can be changed with 
'the write command. 

'PWM OUt Period: low,high bytes 
data @O, 192, 38 

'Freq data: Mode, dur low, dur high, mult 
'low, mult high 
data @2,3 , 250 , 0,4,0 

'RPM Data: Mode, dur low, dur high, mult 
'low, mult high 
data @7,3,250,0,240,0 

'The Read command reads EEPROM data into 
•actual variables. Note that the data 
•statement stores the data in 8-bit chunks 
'only. When we read or write the data, we 

'must break down the data as well. 

'As you see here I am reading in the low 
'byte from EEPROM address 0 and s t oring it 
'in pwmperiod. In this case, the value 
'will be 192. Next I will read in the high 
'byte and store it in pwmperiod. Its value 
'is 38. Now pwmperiod is loaded and has a 
•value of 9920. 
read 0 , pwmperiod.lowbyte 
read l,pwmperiod.highbyte 

read 2,freqmode 
read 3,freqdur.lowbyte 
read 4,freqdur.highbyte 
read 5,freqmult .lowbyte 
read 6,freqmult .highbyte 

read 7,rpmmode 
read 8 ,rpmdur. lowbyte 
read 9 ,rpmdur.highbyte 
read 10,rpmmult.lowbyte 
read 11,rpmmult.highbyte 

'Later we will use the write command to 
'alter the defaults. 

'******************************************* 
• Hardware 
'******************************************* 
'Initialize the LCD 
pause 500 
lcdwrite 2\3,outd, [INITLCD1,INITLCD2 , 
TWOLINE,CLEAR, HOME , SCR] 
lcdwrite 2\3,outd, [CLEAR,HOME] 'Just to 

'make sure it has cleared 
lcdwrite 2\3,outd, ["Utility Meter " ] 
pause 1000 
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the meter into the following modes: 

Utility Meter Button Hookup 
You only need the seri­

al connector to program 
the Atom. However, you 
may want to include one 
on your final project to 
make program changes or 
enhancements. Of the 
code space available on the 
Atom, this project only uses 
slightly over half. 

• Frequency Counter 
Duty Cycle Read Out 

PWM-L 
S3 lo 

PWM+L 
S2 lo 

Mode L 
S1 lo 

R1 R2 
10K 10K 

R3 
10K 

IC2 Atom 

SOUT 
SIN 

3 ATN 
4 vss Atom 
5 PO 
6 P1 
7 P2 
8 P3 
9 P4 

10 P5 
11 P6 
12 P7 

VIN 

vss 
RES 
VDD 

P1 5 
P14 

P13 
P12 
P11 

P10 
pg 

P8 

24 
23 
22 
21 
20 
19 
18 
17 
16 

14 
13 

LCD Display 
The LCD hook-up is 

quite simple . Any two-line 
LCD with a Hitachi 4470 or 
equivalent controller will 
work. 

• RPM Meter 
PWM Signal Out Period 

Adjustment 

While in PWM signal adjust­
ment mode, the S 1 and S2 buttons 
will adjust the PWM period/ target 
frequency. 

While in frequency counter and 
RPM modes, S2 adjusts the samples 
per second for that particular mode. 
This will allow you to choose the 
best speed/ accuracy ratio to suit 
your needs. 

AX3 AX2 AX1 AXO 

The backlight hook-up 
for most LCDs is different 
so the diagram only shows 
the data connections. 
Consult your LCD docu­
mentation. On the LCD 
that I am using, you tie pin 

1/0 Connections 
The 1/0 connections are pretty 

straightforward. However, while you 
can just plug wires into the bread­
board as needed, you will want to 
use some sort of binding posts or 
barrier strip for your final project. 

LCD pull less than 40mA of current 
while running. Pins 4 and 23 on the 
Atom are tied together as VSS, so 
you can use whichever one you like. 

The serial connector is a stan-

dard nine-pin female. When work­
ing with the Atom on my bread­
board, I use a DB9 connector with a 
small four-pin right angle header as 
shown. 

15 to VDD and pin 16 to GND or 
VSS . I normally place a 39-ohm 
resister in series with the backlight 
to dim the display a bit and save on 
power. 

I use the 6853 Hall-Effect sensor 
to measure RPM on my motor proj­
ects. Just tape or hot glue the mag­
net to the rotating surface you want 
to measure. The rare earth magnets 
work the best. 

Button Interface 
Sources 

Basic Micro: www.basicmicro.com 
Kronos Robotics: www.kronosrobotics.com 

Digi-Key: www.digikey.com 

I use three buttons to control 
the various modes of the meter. Any 
normally open push button will 
work. The Atom's built-in button 
command will take care of debounce 
and auto repeat as needed. 

You may also want to include a 
small SPST switch that ties pin 9 and 
pin 11 together. This will allow you 
to see the actual frequency of the 
PWM signal generator. You can find a complete kit with sources at the Kronos Robotics 

website. Along with additional upgrades, pictures, and application notes. The S 1 mode button is the 
major work horse. It is used to put 

Once completed, here are your 
actual pin designations for input 

l cdwr i t e 2\3 , outd, [CLEAR, HOME , SCRRAM, 
"Freq"] 

'Write a custom character to the CGRAM of 
'the LCD display at position O and 1 
'Empty Box 

l cdwrite 2\ 3,out d, [CGRAM +0,$00,$l f , $11, 
$11,$11,$lf,$ 00 ,$00 ] 

'Filled Box 
l cdwr ite 2\3 ,out d, (CGRAM +8,$0 0 ,$lf, $1f , 
$lf,$1 f ,$l f ,$00 ,$ 00] 

'Set up the timer interrupt. This will be 

•used as a background task for the volt 
•meter and the logic probes. 

set t mrl t mrlintl • Set t imer l mode 

'The oninterrupt command tells the atom 

'where to go on a particular interrupt. 

'In this case, we will call the routine 
•othermetertasks. 
oninterrupt tmrlint , othermetertasks 

enable tmrlint 'Turn on the interrupt 

'Load pwmduty with 1/2 the pwmperiod value. 
'This will give us a 50% duty cycle. 

pwmduty = pwmperiod/2 
'Setup the initial pwm signal on pin 9. 

' (mode=O for pin8 and 1 for pin9) 
hpwm l , pwmperiod,pwmduty 

'******************************************* 
'Main loop. Check the button status and 
'display the results 

'******************************************* 
mainloop : 

'Check the status of Sl S2 and S3 
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But t on 6 , 1 , 255 , 255 , butlwor k ,l,modechange 
' Sl no auto repea t 
Button 5,l, 100 , l , but2work, l , valueup ' S2 
Button 4,l, 100 , l , but3work , l,valuedn ' S3 

'Depending on the value of metermode let's 

'go display some readings 

Branch me t e rmode , [mainloop , d ispf req , 
d ispduty,di sprpm,disppwm] 

'If everything falls through wait a few 

'milliseconds and go back and do it all 
•again. 

paus e 5 
got o mai nloop 

'******************************************* 
' Display routines 

'******************************************* 

·--------------------------
'Frequency counter mode #1 

'--------------------------
dispfreq : 

'count for the duration set up by the 

•freqdur variable. 

count 11 , freqdur , freqcounter ' Set up our 
•counter on pin 11. 

'Display the returned count. Dependi ng on 
'the duration we need to multiply the value 
•so that it is correct. This gives us our 

•samples per second. 

lcdwrite 2\3 , outd, [SCRRAM+64 , dec 
freqcounter*freqmult ,_ 

" Hz " ) 

'Here we are just going to display the 
'samples per second mode so the user 

'knows which mode they are in . 

if f reqmode = 1 then 
lcdwr ite 2\3 , outd , [SCRRAM+75 , "l/s 

e l seif freqmode = 2 
lcdwrite 2\3 , outd , [SCRRAM+75 , "2/s " ) 

elseif freqmode = 3 
lcdwri te 2\3 , out d , (SCRRAM+75 ,"4 /s 

e lsei f freqmode = 4 
lcdwri te 2\3 ,out d, [SCRRAM+75 , "10/s " 

end if 

goto mainloop 

·--------------------------
'Duty mode #2 

·--------------------------
dispduty : 

'Set up the initial values. The pulsin 

'command will not change them if it times 
•out. 

pul sehigh=O 
pulselow=O 

'First we will look for the duration of the 

'highbit then the duration of the lowbit. 

pulsin 11 , 1 , pulsehigh 
pulsin 11,0,pulselow 

'Calculate the duty cycle based on the 
'duration of each bit. 
duty = (pulsehigh *100) I (pulselow+ 
pulsehigh) 

' I don't want to display large numbers so 

'if both of the returned values are greater 

'than 10000 let's convert to milliseconds. 
if pulsehigh > 10000 and pulselow > 10000 
then 

pulsehigh pulsehigh /1000 
pulselow = pulselow /1000 
lcdwrite 2\3 , outd, [SCRRAM+64,dec 



and output. 

Pin 4 GND or Common 
Pin 5 Logic Probe 1 

IC2Alom 

Pin 6 Logic Probe 2 

command. Later in the program, 
we will write data to the EEPROM 
when certa in parameters are 
changed. This way each time the 
program is booted, we load the 
new settings. 

GNO/Common ------~iv 

Pin 11 Frequency/Duty and 
RPM Counters 

Pin 9 PWM Signal Generator 
AXO 0-5 Volt DC Voltmeter 

The Software 

I have broken the code down 
into seven sections as follows: 

Variables 
Variables are declared for each 

of the display modes and PWM sig­
nal generator. 

EEPROM Data Storage 
In this section, we set up the ini­

tial settings for some of the more 
important variables. The data is ini­
tially written to the EEPROM with 
the Data command . 

Hardware 
In this section, we initialize the 

LCD, set up the timer interrupt for 
background tasks, and start the 
PWM signal generator. I also write a 
couple of custom characters to the 
LCD character RAM . 

Main Loop 
We scan the three push buttons 

and jump to the appropriate button 
processing routines if pushed. 
Depending on the value of meter­
mode, we branch to the various dis­
play routines. Currently metermode 
can contain a value from 1 to 4. 

Frequency Counter mode = 1 
Duty Cycle mode = 2 
RPM mode= 3 

Logic Probe 1 

Logic Probe 2 

Voh Meter 
0-5VDC 

Output 
1.5K- 100K 

Counter 
0-lOOKtlz 

Display Routines 

F 
.• 

5 
K 

IC3 Hall-effect 
6853 

Utility Meter 110 Hookup 

At the start of the program, I 
read the EEPROM with the Read PWM Output Set-up mode = 4 The display routines are each 

called depending on the value of 
metermode. For example, if meter-

pulsehigh,"/",dec pulselow,_ 
" ms ",dee duty, 11 % 

else 
"] 

lcdwrite 2\3,outd, [SCRRAM+64,dec 
pulsehigh,"/ ", dec pulselow,_ 

us " , dee duty, "% "] 

end if 

goto mainloop 

'RPM mode #3 

'--------------------------
disprpm: 
•count for the duration set up by the 

'rpmdur variable. 

count 11 , rpmdur,rpmcounter 'Set up our 
' counter on pin 11 

'Display the returned count. Depending on 

'the duration we need to multiply the value 
•so that its correct. This gives us our 

•samples per second. 

l cdwrite 2\3 , outd, [SCRRAM+64,dec 
rpmcounter*rpmmult ," RPM " ] 

'Here we are just going to display the 

'samples per second mode so the user 

' knows which mode they are in. 

if rpmmode = 1 then 
lcdwrite 2\3 , outd , [SCRRAM+75, "l/s " ] 

elseif rpmmode = 2 
lcdwrite 2\3,outd, [SCRRAM+75 , "2/s " ] 

elseif rpmmode = 3 
lcdwrite 2\3 , outd , [SCRRAM+75 , "4/s " J 

elseif rpmmode = 4 
lcdwrite 2\3 , outd, [SCRRAM+75, "10/s " ] 

endif 

goto mainloop 

'--------------------------
'PWM OUT Setup Mode #4 

·--------------------------
disppwm: 
'Display the current pwmperiod and target 

•frequency. We will use the formula 

•greq=lOOOOOO/(period/20) 

lcdwrite 2\3,outd, [SCRRAM+64,dec 
pwmperiod, " 

real (float 1000000 fdiv (float 
pwmperiod fdiv float 20))\1,_ 

" Hz 

'Check to see if we made any changes to 

'the pwmperiod. If we did, then we are 

'going to write the data to the EEPROM. I 

'could have written the data in the value 

'change routines but this would cause too 

•many writes. The EEPROM can only accept a 

'finite number of writes. Somewhere on the 
•order of 10 million. By doing the write 

'when all the adjustments are done we 

'minimize the number of writes. 

if changepwm = 1 then 
changepwm = 0 
write O,pwmperiod.lowbyte 
write l,pwmperiod.highbyte 
end if 

goto mainloop 

'****************************************** 
'Button Processing Routines 

'***************************************** 

·-----------------------------------
'Sl the mode button 

'-----------------------------------
modechange: 

metermode = metermode + 1 ' Increment the 
'mode 
'We only have 4 modes so wrap it if it's 

'greater than 4 

if metermode > 4 then 
metermode = 1 

endif 

'Display the current mode on the LCD 

if metermode = 1 then 
lcdwrite 2\3, outd, (SCRRAM, "Freq " J 

elseif metermode = 2 
lcdwrite 2\3,outd, [SCRRAM, "Duty ") 

elseif metermode = 3 
lcdwrite 2\3,outd, [SCRRAM, "RPM ") 

elseif metermode = 4 
lcdwrite 2\3,outd, [SCRRAM, "OUT "] 

endif 
goto mainloop 

'-----------------------------------
'S2 the value up button 

·-----------------------------------
valueup: 

'----------
' PWM OUT 

'----------
'We only want to make changes if we are in 

' PWM Out mode 

if metermode = 4 then 
pwmperiod pwmperiod + 1 'Make the 

' change 

'Set the write flag. We will write the 
'data to eeprom when we are done 

changepwm = 1 

'Wrap the value if it is greater than 

'16383. 

if pwmperiod > 16383 then 
pwmperiod = 0 

endif 

'Set the duty and update the hardware. 

'The change will take affect immediately. 

pwmduty = pwmperiod/2 
hpwm 1 , pwmperiod , pwmduty 

'Display the period and target frequency 

lcdwrite 2\3 , outd , [SCRRAM+64,dec 
pwmperiod," 

real (float 1000000 fdiv (float 
pwmperiod fdiv float 20))\1, _ 
"Hz ) 

goto mainloop 
endif 

'------------------
'Frequency Counter 

'------------------
•we only want to adjust the frequency 

'counter sample rate if we are in mode 1 

if metermode = 1 then 

freqmode = freqmode + 1 'Change the 
' sample rate mode 

'We only support 4 sample rates 

if freqmode > 4 then 
freqmode = 1 

end if 
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mode is 3, then the disprpm routine 
is called . 

the RPM meter is changed. If it's 
4, then we increase the PWM 
period thus changing the target 
frequency. 

Parts List 
Button Processing Routines 

Item Description Source Each button has a handler rou­
tine. 

The S1 (mode) button calls the 
mode-change routine. This routine is 
where the metermode is actually 
changed. It cycles from 1 to 4 - one 
step at a time - each time the S 1 
button is pushed. 

The S3 (value down) button 
is only used if the metermode is 
set to 4. In that case, the PWM 
period is decreased, thus chang­
ing the target frequency. 

IC1 7805 SV Regulator RadioShack 276-1770 
IC2 Atom Kronos Robotics ATOM 101 
IC3 Hall-Effect 6853 Digi-Key DN6853A-ND 
LCD LCD Display Kronos Robotics LCD201 

Background Tasks C1-C2 .1 uF Capacitor RadioShack 272-1069 

This is where the Atom real­
ly makes the job easy. Here we 
collect the analog value from 
AXO and display it. 

C3 1 OOuF Electrolytic Capacitor Rad ioShack 272-1044 
R1-R3, RS 1 OK Resistor RadioShack 271-1335 
R4 1 OK Trimmer Resistor RadioShack 271-282 
Connector Rad ioShack 276-1428 

The S2 (value up) button has 
three specific jobs depending on 
which metermode we are in . If it's 
one, then the sample rate for the 
frequency counter is changed . 

If it's 2, then the sample rate for 

We also test the two logic 
probes and display their results. 
NV 

PCB 
S1-S3 

9-pin Female Connector 
Universal PC Board RadioShack 276-168 
SPST Momentary Push Button RadioShack 275-1556 

'Set up the duration and multipliers 
•for each sample rate 
if freqmode = 1 then 

freqdur = 1000 
freqmult = 1 

elseif freqmode = 2 
freqdur = 500 
freqmult = 2 

elseif freqmode = 3 
freqdur = 250 
freqmult = 4 

elseif freqmode = 4 
freqdur = 1 O O 
freqmult = 10 

endif 

'Write the new data to the eeprom 
write 2,freqmode 
write 3,freqdur.lowbyte 
write 4,freqdur.highbyte 
write 5,freqmult.lowbyte 
write 6,freqmult.highbyte 

goto mainloop 
endif 

'------------------
'RPM 

'------------------
'We only want to adjust the RPM sample rate 
'if we are in mode 3 
if metermode = 3 then 

rpmmode = rpmmode + l 'Make the change 

•we only support 4 sample rates 
if rpmmode > 4 then 

rpmmode = 1 
end if 

'Set up the duration and multipliers for 
•each sample rate 
if rpmmode = 1 then 

freqdur = 1000 
freqmult = 60 

elseif rpmmode = 2 
freqdur = 500 
freqmult = 120 

elseif rpmmode = 3 
freqdur = 250 
freqmult = 240 

elseif rpmmode = 4 
rpmdur = 100 
rpmmult = 600 

end if 

'Write the new data to the EEPROM 
write 7, rpmmode 
write 8 ,rpmdur. lowbyte 
write 9,rpmdur.highbyte 
write 10,rpmmult.lowbyte 
write 11,rpmmult.highbyte 

goto mainloop . 
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end if 

goto mainloop 

·-----------------------------------
'S3 The Value Down Button 

·-----------------------------------
'Currently, we only use S3 to change the 
'PWM period value 
valuedn: 

•we only want to make changes if we are in 
'PWM Out mode 
if metermode = 4 then 

pwmperiod pwmperiod - 1 'Make the 
'change 

'Set the write flag. We will write the 
'data to EEPROM when we are done 
changepwm = 1 

'Wrap the value if it is less than zero . 
'Remember we don't have signed numbers so 
•we test to see if the word wrapped 
if pwmperiod > 16384 then 

pwmperiod = 16383 
endif 

'Set the duty and update the hardware. 
'The change will take effect immediately . 
pwmduty = pwmperiod/2 
hpwm 1,pwmperiod , pwmduty 

'Let's display the period and target 
'frequency 
l cdwrite 2\3,outd, (SCRRAM+64,dec 
pwmperiod, " 

real (float 1000000 fdiv (float 
pwmperiod fdiv float 20))\1,_ 

"Hz ] 

goto mainloop 
end if 

goto mainloop 

Disable ;disable interrupts so it can not 
call its self . 

'******************************************* 
'This is our background handler routine. We 
'scan the input lines for voltmeter and 
'logic probes-
'******************************************* 
othermetertasks: 

'Pull in the analog data from the first 
'analog pad and place into adval 
adin AX0,3,AD_RON,ADval 

'The adin command returns a 10-bit value . 
'This gives us 1024 steps of 0-5 volts. So 

'for 5v thats .0048828 per unit. I just 
'round it to . 00489. 

lcdwrite 2\3,outd, [SCRRAM+ll,_ 
real (float ADval fmul float 

0. 00489) \2, "v"] 

'Let me explain the above command a little 
'bit. 

2\3,outd 
This sets up the pins that are tied 
to the LCD display. The Atom is so 
versatile that you can use just 
about any pin combination for the 
LCD. This also means you can use two 
LCDs at once. 

real(expression)\2 
Display a floating point number. 
The \2 says only display the 
first two decimal places. 

' float adval and float 0.00489 

' fmul 

While the Atom does support full 
32-bit math internally it only 
supports floating point via built in 

commands. What we are doing 
here is telling The Atom to convert 
these values to IEEE 754 
(floating point) format internally. 

This is a floating point function. 
It will take the converted 
values and do a floating point 
multiply. 

' So put it all together and the Atom is 
' multiplying adval by .00489 and display 
' the results. 

'Now test the logic probes_ 
lcdwrite 2\3,outd, [SCRRAM+6,in0,inl," "] 

' When I initialized the LCD earlier I 
' built two characters in the LCD character 
• RAM of the LCD at positions O and 1. 
' Position O is an empty box and position 
' l is a filled box. Now when I write ASCII 
' value 0 the LCD will display an empty 
' box. Likewise when I write ASCII value 1 
' the LCD will display a filled box. The 
' inO and inl co11U11ands will return the 
' pin state for pins 0 and 1. The state 
' will be 0 or 1. Now when I write those 
' states a empty or filled box will be 
' displayed depending on the state of the 
' pin. 

resume 'this is how we end a interrupt 
'task 
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Jn 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@aoLcom 

or by snail mail at 

Nuts & Volts Magazine, 

430 Princeland Ct., 

Corona, CA 92879. 

"What•s Up: 

A high-school student lis­

tens to gas molecules. 

What do you do with dis­

carded disposable cameras~ 

Recycle them into all kinds 

of neat projects, like strobe 

lights and zappers. Serial 

port makes +SV power 

supply. Readers respond to 

the problem of stalled 

legacy DOS software 

With TJ Byers 

PIC Power 

• I am building a PIC controller circuit that I want 
to connect to my PC port.There isn't room for a 

battery, and I think I've heard that you can steal power 
from the serial port, but I can't remember where I read 
about it or how to do it. 

Jack Simpson 
via Internet 

A . This is a fairly common practice, and one that's 
easily implemented. Basically, the power supply runs 

off the CTR (pin 4) and RTS (pin 7) signal lines, one of 
which is usually high at any time. 

DB9 

0 

0 

78L05 
~--11-----tlN OUT 

COM 

+ I 10uF _ 

+5V 

The I N9 I 4 diodes prevent interaction from these 
outputs and smoothes out bumps in the road via the I 0 
uF capacitor.The 78L05 regulator maintains a constant 5-
volt output to your design. If you experiment a lot with 
PIC chips, you'll be interested in the A PIC Of A Power 
Supply construction project elsewhere in this issue. 

TV Transmitter 

Q . I have a small B&W board camera pointed at 
our front door. It has video output for a VCR, but 

I would like to feed the signal to a small B&W television 
set I have had lying around for years. The TV set doesn't 
have a video input jack, just rabbit ears antenna. How can 
I feed the camera into this TV? 

Donald J. Johnson 
Nolan Innovation, Inc. 

A . Way back when games like Pong appeared on the 
scene, this was done using an RF modulator. This 

gadget would connect to the antenna terminals of a TV 
set to create the image - and were even sold by Radio­
Shack. Unfortunately, these devices are all but extinct. 
Today, remote surveillance cameras use a low-power TV 
transmitter to wirelessly connect the camera to the 
monitor. They have a range of up to 300 feet and can 
operate in the VHF or UHF bands. Better yet, you can 
buy them in kit form for under $30.00. Here are two 
sources. 

Gateway Electronics 
800-669-581 O; www.gatewayelex.com 

KIT-089 

Ramsey Electronics 
800-446-2295; www.ramseyelectronics.com 

TV6,VS2 

Don't Bug Met 

on fast PCs. Q. Some years ago, I was watching a TV show on 
electronic espionage and counter-espionage when 

S4 Dsca.n 2oot/Nuts & Volts Magazine 

mention was made of a device that could detect bugs, 
even when they were not operating, by virtue of its abil­
ity to detect silicon junctions; in other words, a transis­
tor detector. Do you know anything about this technol­
ogy - if indeed it exists? If so, can you direct me to a 
source where I can find out more about it? 

Mike Johnson 
via Internet 

Al . Oh yes, it exists. This isn't a James Bond pipe 
~dream from Hollywood. How does it work? Using 
magic and a divining stick. Kidding, it's a natural property 
of a dissimilar junction. When a semiconductor junction 
is drenched in a low-power microwave signal, it res­
onates much like a quartz crystal and generates over­
tones - harmonics. It's the second harmonic that 
defines a transistor from rusty metal, also a dissimilar 
junction, which has its strongest peak at the third har­
monic.A sensitive receiver can detect and sort these har­
monics to identify "bugs" even if they're not powered up. 
For more information go to www.electromax 
.com/boomer.html. 

Hash House, Go-Go 

Q . The outboard engine on our houseboat causes 
our ( 12-volt) radio to scream. My corrective mea­

sure consisted of opening the antenna wire, placing an 
inductor in series and a 1,000 pF capacitor in parallel. 
This sorry attempt served only to increase the noise 
slightly. HELP! 

Ken and Anne Schultis 
via Internet 

A . The noise is coming from the 12-volt power 
source, not the antenna. RadioShack sells a noise 

eliminator kit (270-030) that should fix the problem. If 
not, you'll need to add noise suppressers to the engine 
itself, which includes replacing the spark plug wires with 
carbon wires and adding an alternator filter, like the 
RadioShack 270-055. Oh yeah, put the antenna back to 
its original configuration. 

PAS: Do You Hear What I Hear 

Q . My science class is currently trying to construct 
a PAS (photoacoustic spectrometer) cell for an 

experiment we are working on.While PAS cells are avail­
able commercially, it's way more money than I can even 
think of spending.Without going into a lot of detail, a PAS 
cell works by sensing slight changes in the pressure of a 
gas when infrared energy is passed through the cell. We 
want to use it with an IR spectrometer to study the 
absorption of gases such as C02 and gas mixtures that 
contain C02.The FTIR I have access to can produce IR in 
the range of 400-4000 wave lengths, cm- I . 

The two components I am missing are sensitive 
microphone transducers and an op-amp circuit that will 
take the signal produced by the transducers and produce 
a useful output.A PAS usually incorporates two sensors 
which allows the user to select an option of addition or 
subtraction of the signals. I have searched, but not yet 
found a source for small yet sensitive microphone trans­
ducers or an op-amp circuit that might work for this pro­
ject. Before I just give up the idea, I thought I would take 
a chance at asking if you knew a person who knows 
about designing circuits. 

Ray Hamilton 
Science Teacher 

Greenwich High School 
Greenwich, CT 

A . I think I can conjure up a circuit that will work 
for your PAS project. To begin with, the circuit has 

to be simple enough for your students to build using 
components you can buy from a local RadioShack. If the 
mic/amp design requires special devices or tricky con­
struction, chances are it'll never see the inside of your 
lab. With this in mind, I came up with the following cir­
cuit. 
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+15V 

R2 
470k 
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1uF 
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_L_ 
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The sensor is an electret microphone with a frequency range of 30 - I SkHz 
with good sensitivity. The output of the microphone is amplified by the cascad­
ed op amps. The first stage has a gain of 70, followed by a second stage gain of 
I 00 for a total of 70,000. Ordinarily an amplifier with this much bandwidth and 
gain is followed by a bandpass filter, which I understand you already have. The 
gain can be adjusted up or down by changing the value of the 330k and/or 470k 
feedback resistors. The gain of each stage can be calculated using the formula 

Vgain = Rfeedback/Rin 

For the curious, here's a block diagram of a typical gas detection system 
using a PAS cell detector. Also check out the www.sci.kun.nl/tracegasfac/ 
index.html web site for further information on the subject. 

Block Diagram of the Photoacoustic Spectrometer and 
Detection Electronics 

Computer I 

Air Pump 
emperature 

Piezo Disk 

Integrating 
Sphere 

Air Inlet 

Monitor ------

(Editor's note: I've fol­
lowed the progress of 
this project since the 
first query, and recent­
ly received the follow­
ing message. - TJ 
Byers) 

Dear Mr. Byers: 
Thank you for help­
ing with my research 
project and including 
the project in one of 
your future articles. I 
have included a short 
summary of my 
work. 

I conducted an 
independent re­
search project con­

cerning the construction of a photoacoustic spectrometer (PAS) cell. The PAS 
cell is an instrument that measures gas expansion within the cell when IR light 
is shined through it. The cell uses microphone elements that detect changes in 
pressure. My mentor, Mr. Hamilton, suggested I contact TJ Byers of Nuts & Volts 
to receive assistance to construct the proper electronic circuit. The assembled 
circuit amplified electronic signals received by the microphones. The circuit and 
PAS components all work well and I've been able to measure some revealing 
results when analyzing components in various gases. 
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A Kodak Moment 

• I need to make a small, battery-powered "shocker" much like those 
used in invisible fence dog collars. Only in this application I wouldn't need 

the ence.The device will simply have two wires(+ and-) in close proximity and 
when they are contacted, zap! I could use almost any battery, but I'd rather stay 
with something smaller than C or D cells. What is the best way to achieve this 
high-voltage, low-current source? 

Dale Dorsey 
via Internet 

A . The fastest, easiest, and cheapest way to achieve your goal is to use a 
flash unit from a disposable camera. You can obtain these units for free 

from most camera shops - the one-hour kind are the best places to ask. While 
the flash circuits may vary slightly, they all do the same thing: generate a high volt­
age that is discharged by a xenon flash tube. Here is the circuit for the Kodak 
Max Disposable. 

Start i 
1M FL 

1.5V + 150k C1 

AA 2N3904 160uf 
+ 350V 

3.9M .022 

MPS 2002 i 
1N52728 470 pF 

Orignal Kodak Max 

When the voltage across CI reaches 350 volts, the NE lamp comes on. It's 
very important that you understand that nothing happens with the flash at this 
point. In fact, this state of affairs will hold indefinitely (or at least until the bat­
tery goes dead). The tube won't flash until you press the Flash button, at which 
time t he .022 uF capacitor discharges through the primary ofT2, which outputs 
a 4 kV pulse to the reflector shield surrounding the flash tube. This high voltage 
ionizes the gas inside the tube which, in turn, causes the charge in CI to ignite 
the ionized gas and produce the flash . NE now extinguishes and CI recharges to 
get ready for the next flash. 

01 

. start i 
10M 1M 

T2 

1.5V + 
AA 

150k 

MPS 2002 

C1 
1uF 

J50V 

Kodak Max Zapper 

) Electrodes 

It 's the trigger voltage that we'll use for the zapper. It's a high-voltage pulse 
of short duration and very little current, which means it'll get your attention 
without doing harm. Moreover, the modifications are minor. First remove the 
flash t ube (put it into your spare parts bin), and change the value of CI from 160 
uF to I uF. The higher capacitance is required to supply the heavy current 
required by the flash tube; with the flash tube gone, all CI has to do is remove 
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the ripple from the power supply. As a precaution, I'd add a I 0 Meg resistor 
across C I so that it discharges after the Start button is turned off and prevents 
accidental shock. (See the modified diagram.) This is just one of the many things 
you can do with salvaged flash boards, as shown in the question below, "Strobe 
On The Cheap." 

Strobe On The Cheap 

Q . I'm looking for a cheap strobe lamp that I could use as a lighting source 
for my science fair project. It doesn't have to be terribly bright and a rep­

etiticfn rate of one to two flashes per second is about right. Do you know of 
such a circuit? 

Kelly 
via Internet 

A . Here is another instance where I'd use a disposable camera to cut to 
_ the chase and save money. In this case, you don't have to remove the flash 

tube, just simply change a couple components. First, remove the flash unit from 
the camera case and immediately discharge CI by shorting the leads across with 
an flat-blade screwdriver with an insulated handle. While the electrical shock it 
delivers may not kill you, you won't forget again! 

Remove and replace CI with a I 0-uF, 3SO-volt electrolytic capacitor. Next 
replace S2, the Flash switch, with a Teccor KI 300E70 Sidac semiconductor. Both 
are available from Digi-Key (800-344-4539; www.digikey.com). If you have 
trouble locating the Sidac, it can be replaced with two NE2H neon lamps wired 
in series, as shown in the lower right corner. Finally, you'll probably want to 
replace the push button Start button with a toggle or slide SPST switch. 

1.5V + 
AA 

ON/OFF 

150k 

MPS 2002 

3.9M 

Kodak Max Strobe 

C1 
10uF 

+ 350V 

Place the strobe back in its case or other suitable box to 
prevent shock during operation. The strobe rate is deter­
mined by the size of C I ; the larger the capacitance, the less 
often the flash occurs, so you may wish to experiment with 
this to get the rate you desire. 

They Call Them Maintenance Chargers 

NE2H 

NE2H 

K2440E70 
Alternative 

FL 

Q . I would like to construct a device that senses battery voltage so that 
when it drops to 13 volts, it turns on a charger by means of a solid-state 

relay. The charging period should be adjustable between S and IS minutes -
the end voltage isn't important, the charge time is.After the charging period, the 
monitor again goes into the sense mode and repeats itself each and every time 
the battery falls below I 3 volts. 

Tom Wahl 
via Internet 

Lynxmotion, When you're tired of playing with toys! 

' I I 
Lynxmotion, Inc. t~' Tel: 309-382-1816 
PO Box 818 ~I·~!~~.- t• Fax. 309-382-1254 
Pekin. IL 61555-0818 lliifnXmO IOn sales@lynxmot1on com 
www.lynxmot1on.com Visit our website or ask for our free catalog! tech@lynxmot1on.com 
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A . You didn't mention the charger current, so I'm going to assume it's S 
amps or less (more on that later). First we need a voltage monitor, which 

is easily done using a comparator, like an LM339. For this circuit, though, I'm 
going to use a SSS (or half a SS6, if you wish). The secret to using a SSS as a 
comparator is a balanced ratio of voltages and resistors. 

Vee 

8 

4 
Reset 

6 
Treshold 

5 
Control 
Voltage 

2 
Trigger 

7 Discharge 
3 

Output 

1 
GND 

To elaborate, the SSS contains a lower and an upper comparator, whose 
trigger voltages are I /3 Vee and 2/3 Vee, respectively. Let's assume a Yee value of 
12 volts. That means the trigger points are 4 volts and 8 volts, for a hystersis 
(dead zone) of 4 volts. If Vee equals 6 volts, then the trigger points are 2 volts 
and 4 volts, with a hystersis of 2 volts. For this project, I'd use an LM78L06, 
which gives us a Vee of 6 volts. 

+BATT 

78L06 
~Charger 

+ + + 
T.47uF ::r.0.1 1N4001 

-=- -=- -=- -=-

5.Sk 100k 8 4 TIMER 8 4 -=-
7 

1M 
7 

6 
3 3 

555 10k 555 
6 

2 2 

5 5 
+ 

1k Io.1 I .01 T. 1500uF I .01 

-=- -=- -=- -=- -=- -=- -=-

A simple resistance divider provides the lower trip point, i.e., when the 
voltage drops below 13 volts (I k and S.6k). Normally I'd use a second divider 
to set the upper trigger point, but it's not needed for this design because the 
charger is timer controlled and not voltage controlled.Which brings up an inter­
esting dilemma. The timer will be a second SSS with an adjustable range of up 
to IS minutes. The problem is that the SSS is negative edge triggered, whereas 
the output of the first SSS comparator goes positive when triggered. Sure you 
can use an inverter gate to set things right, but that requires another chip. A 
novel solution is to make the comparator into a multivibrator. 

An interesting thing about the SSS, and a warning given to designers when 
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designing monostable multivibrators, is that if the trigger input (lower com­
parator) remains low for longer than the time-out period, it will continue to 
reset itself and time over. By turning the comparator into a multivibrator of 
about I 00 Hz, the output will toggle high and low as long as the battery voltage 
remains below 13 volts. This will ensure that the second 555 timer will see a 
negative-going pulse and guarantee its operation. Once the trigger voltage 
exceeds 2 volts, oscillation stops. 

The relay can be any 5-volt SPST (or SPOT) type, such as the Omron 
G6B I I I 4PUSDCS available from jameco (800-83 1-4242; 
www.jameco.com), part no. 18731 I. For higher currents, you can have the 
first relay drive a second of higher current contacts. I know you asked for a 
solid-state relay, but they get very expensive for those that can control DC cur­
rents (AC solid-state relays are less expensive). If you insist, I suggest the Kyoto 
KG series. 

Chattanooga Choo Choo 

Q . Do you know the frequency and power out for a high-frequency track 
cleaner used in model railroading? Have you ever published a schematic 

for stich a device? 
A. L. Hooper 

Warner Robins, GA 

Jiil . Let me explain to the reader first what we are talking about. Model 
,_.... trains run on metal tracks which are electrified - like trolleys and sub­
way trains - but at much lower voltages and current, typically 12 volts DC at 
I amp. Over t ime the tracks accumulate "crud," which prevents good electrical 
contact to the pickup wheels. High-frequency is but one method used to clean 
the tracks. It works by placing a high-frequency (in the range of 50 kHz-200 
kHz), high-voltage pulse atop the 12-volt controller.Th is ci rcuit will probably get 
the job done. 
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1
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- -- -
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T1 
(see text) . lllC To RR Track 

To +Controller 

The cleaner, which gets its power from the 16 VAC accessory output, has 
automatic switching. If there is contact to the train, the HF voltage is turned off. 
When the wheels hit dirt on the track, contact is lost and the HF voltage kicks, 
which causes sparking that blows away the dirt. It consists of a 2 mS blast of I 00 
kHz squarewave signal every I 7 mS. TI can be any transformer with a turns 
ratio between I :4 and I: I 0, like the RadioShack 273-1380 or 273-1385. Be fore­
warned, it won't work with all controllers. 

I've heard mixed results from people using HF cleaner devices, some good 
some bad. General agreement is that it should be used in conjunction with reg­
ular track maintenance, not instead of. 

Dead Recording Media Museum 

Q . Could you or one of our fellow readers have any information on a 
Peirce (yes, it's spelled right) wire recorder model 270? It has a two-posi­

tion oot switch and an earphone: which jack is for which? 
Peter Stratigos 

via Internet 

Jiil . There is an excellent history of Peirce Wire Recorders (which began as 
~ Radiotechnic Laboratories of Evanston, Illinois) at 
www.rci.rutgers.edu/-dmorton/peirce.htm. Most of the details concern-
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ing the recorders themselves came from David Morton, curator of the IEEE 
Center fo r the Histo ry of Electrical Engineering, who can be contacted at 
dmorton@rci.rutgers.edu. 

If you can't identify the different jacks by size and shape, t ry measuring the 
voltage across the jack's contacts using a DMM. The foot switch will need to 
have a voltage across it to switch the motor on/off, whereas the earphone jack 
won't have any voltage across it until the footswitch is engaged. 

MAILBAG 

Mr. Byers: 
I read your recent article, "Getting Started on a Shoestring" and wanted to 

mention an additional low-cost method of acquiring electronics components.All 
useable non-hazardous, non-demil required U.S. military surplus electronics are 
available to hobbyists through Internet Auctions and Sealed Bid sales.All of our 
goods are sold online at www.govliquidation.com. There are pictures, descrip­
tions and a listed contact at the physical warehouse for each lot. 

Only registered users can bid, but registration is free. Payments are made 
by credit card or wire transfer. Shipping is on the buyer and merchandise is 
located at our warehouses throughout the United States, Puerto Rico and 
Guam. Look forward to telling you more about our company and the values on 
our site . 

Hunter Hoffmann 
Public Relations and Communications Manager 

Government Liquidation, LLC 
Phone: 480-609-3281 

Response: Let me also point out there are other government agencies that sell 
through the Internet, including the DEA (www.bid4assets.com), where you'll bid on 
real estate and confiscated vehicles, and the U.S. Postal Service 
(www.pages.ebay.com/promo/usps.html) for unclaimed packages and dam-
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aged merchandise. If in doubt as to where to look for your particular needs, download 
a copy of the GSA's "Guide To Federal Government Sales" at www.pueblo.gsa.gov. 
or use the main search engine for everything .gov at www.firstgov.com. 

DearTJ: 

TJ Byers 
Q & A Editor 

This is a comment about the question "Blame It on Windows! No, The 
Programmer! in the Oct. 200 I issue. Steve Roberts wrote that he was unable 
to run his DOS program (Procomm Plus) on his new Windows 98 SE comput­
er. I think his new computer is faster than his old Windows 95 computer, and I 
think he found the computer clock speed limit that's hidden within every DOS 
program created with an old version of Borland Pascal. Please tell Mr. Roberts 
to check out the following web sites for a possible solution. 

Borland Pascal Start-Up Runtime Error 200, by J R Stockton 
http://www.merlyn.demon.eo.uk/pas-r200.htm 

Boxed Pentium II Processors - Compiler Errors 
http://support.intel.com/support/processors/pentium 1 l/run200.htm 

Also note that just days ago I found a way to install Windows 98 SE on my 
slow computer (use setup /nm). Then I installed my DOS version of Procomm 
Plus on the same slow computer and it ran just fine - with the computer clock 
slowed down. Just like Mr. Roberts, I once installed Procomm Plus for DOS 
under Windows 98 SE on a fast computer, and it wouldn't run. 

DearTJ: 

Ken Jensen 
Portland, OR 

In reference to Steve Roberts question on DOS programs, I have found that in 
most cases, the processor speed causes the trouble . I have just upgraded to Win98 
and so far my DOS goodies work fine, but with an easy fix that I use. I have AT 
boxes with unneeded Turbo switches that I have recycled to use as Clock speed 
switches. (The Turbo switch didn't really die!) Just connect the plug end to the 
appropriate clock speed jumper position and processor speed can be changed with 
a reboot. I have tried some patch utilities for the EXEs without any positive results. 

DearTJ: 

Mike Wendt 
Hope, Ml 

In the Oct. 200 I issue, a reader tells how his DOS programs will not run 

Peltier Junction Blowout! 
with heat sink, works on SV &12V 

1 3/16fx 1 3/161 

Carry Case 
PAS16 Audio 
Spectrum 

Cool Web Sl'tes 

Have questions? These web sites have answers. 
Ramsey Fall Electronics Sale 

Looking for that special gift for the electronics enthusiast in your life? 
Ramsey Electronics, maker of electronic kits and components, has a new Fall 
200 I catalog, new web site, and monthly hot deals on close-out items arriving 
just in time for the holidays. Sign up now and have a chance at their free month­
ly drawing. 

www.ramseyelectronics.com 

SSS Timer Tutorial 
This way too cool web site is a must view for anyone who have ever want­

ed to know what makes the 555 timer tick. It describes everything from theo­
ry to applications, and even has a pop quiz to test what you have learned. 

www.uoguelph.ca/-antoon/gadgets/SSS.htm 

lrfranView File Viewer 
Do you have a bunch of old graphics files that you can no longer view? If 

so, grab a copy of lrfranView. It's a freebie that lets you look at virtually any 
image you'll ever find in your archives or receive across the Internet - even if 
they are Sun Raster files, XI I Bitmaps, or ancient GEM Raster images. lrfanView 
also lets you play audio CDs and many types of sound, animation, and movie 
files (including QuickTime formats). 

www.irfanview.com 

Windows XP News Center 
Windows XP launched last month with much fanfare . Follow all the news, 

related new product announcements, and solutions. 
www.channelweb.com/sections/Newscenters/WindowsXP.asp 

on his new computer. I had a similar problem. My son told me that DOS cannot 
access more than 2GB of hard drive, so I moved my DOS programs to the sec­
ondary 350MB drive where they work okay. I could have partitioned the I OGB 
main drive into 2GB and 8GB virtual drives, but that wasn't necessary in my 
case. 

VST External 
Firewire case 
Accepts 
any/DE 
Hard 
Drive! 

Russel 
via Internet 

-­Only $49 
Let your palm pilot 
l~ad th~ life of luxurv! 
~tocK up now1 

For Mac LC Family16 
Bit Sound Editing Card 

Huge inventory! Huge savings! Shreve Systems Prices reflect a 2% cash discount and are subject to change without notice. Returns 
$25 . . d 1200 Marshall st b" t t 1501 t k" f N t "bl f h" I minimum or er. . Shreveport, La 11101 are su iec o a 10 res oc 1ng ee. o respons1 e or typograp 1ca errors. 
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bv Robert Nansel 

mateur 0 otics 

T
his month, I've got some 
great old books on robotics 
to recommend. Why old 
books? As long-time read­
ers know, I like old tech 

almost as much as new tech. In 
many cases, the old books are for­
gotten for good reasons, but often 
are forgotten only because the book 
is out of print. You never know 
unless you look. I've bought many, 
many robotics books over the last 20 
years, but I have kept only a select 
few. I list only the very best among 
these sadly out-of-print classics in a 
sidebar. As a bonus, I also have bits 
of an interview with David L. 
Heiserman, author of several of 
them. 

Looking at these books brought 
back lots of memories. Most gear­
heads remember their first robot the 
way other people remember their 
first car. Well, complete with all its 
warts, I'll tell you about mine. 

My First Robot 

When I started building robots in 
the early '70s, there were no 

books available on the subject. I had 
never heard of microprocessors -
indeed, I'd never seen an integrated 
circuit other than in pictures. My first 
working robot included a crude 
punched card reader (with brass 
brad contacts to sense the largish 
holes) and a salvaged remote con­
trolled garage door opener. I had 
gutted the remote control board of 
its RF components, leaving behind 
the audio tone decoder section. The 
tone decoder consisted of some 
audio amplifier circuitry feeding a 
finicky resonant reed relay. 

The reed relay was an electro­
magnet with several metal reeds of 
different lengths that resonated at 
different audio frequencies . The 
reeds were fixed at one end and 
resembled tiny diving boards. When 
a reed resonated, the movement 
caused it to make and break contact 
with a closely spaced metal contact 
bar. 

Each time the reed made con­
tact, a short pulse of the B+ battery 
voltage conducted through the reed 
to a simple RC network in the base 
drive circuit of a transistor switch . 
When enough pu lses accumulated, 
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the transistor turned on, and this 
output was used to turn on either 
the drive motors or the arm motor. 

Rather grandiosely, I called this 
contraption the "F-4 Drone." I had 

just seen the SF movie Silent 
Running, and its wedge-shaped 
robot drones Huewy, Dewy, and 
Lewy inspired me. A communica­
tions microphone picked up tones I 

blew on my trumpet, and when 
everything worked right - rare - the 
robot responded. I envisioned a pre­
recorded eight-track tape of differ­
ent tones would eventually control 

WANTED 
1. Philips 8-bit microcontrollers. Their part# P87C748EBD-DB 
See www.semiconductors.philips.com for details. It's a OTP, 
surface mount, SSOP SOT340-1 pkg which is no longer in 
production but maybe you know where some can be located? 
Need thousands but will consider hundreds. 

2. Dallas Touch Memory Buttons, Part# DS1990A-F3, see 
www.ibutton.com. In current production but Dallas has shipping 
problems. Only version usable is size and thickness of two 
dimes. Need thousands but will consider hundreds. 

If you have access to any of the above or have any ideas where 
to locate these parts, please contact me. In addition, Corby is 
looking for some ... 

Really Good .asm Code Writers 
If you're really good at writing .asm code for the PIC8 or Atmel8 

and have a very strong electronics background, you are invited 
to use your talents and do some design work for us. We're a 
multi-million dollar international electronics company in search 
of a few good independent subcontractors who can work at 
home to help us develop some brand new products. If you 
already have some neat stuff you think we may be interested in, 
let us know by sending complete technical specifications and/or 
a detailed list of your abilities and achievements to: 
glenn@corby.com and be sure to put "NV1201 " in the subject 
header. You can also visit us on the web at www.corby.com 

a~ cont:rol syst:em!!i 

USB DAQ 

* 12-bit analog inputs 
* 10-bit analog outputs 
* 20 digital 110 
* 32-bit counter 
* Watchdog function 

TM 

LabJack 
U12 

$99 
* Built-in screw terminals 
* Easy-to-use USB 
* Everything included 
* Use with C, VB, LabVIEW 
*Windows 98SE/ME/2000/XP 

LabJack Corporation 
info@labjack.com 

(303) 942-0228 

www.labjack.com 
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QUICK and PAINLESS 
Programmable Robotics! 

• COMES PRE-ASSEMBLED 

• PRICED LOWER THAN A KIT 

• Re-Programmable from your PC 

• Co-Processor for IR proximity 
vision, Bumpers, Servo 
Controller, AJD, and MORE 

• Drive servos have Dual Ball 
Bearings for longer life! 

• Lots of free 1/0, CPU power, and 
space for your modifications 

• Genuine top of the line Basic 
Stamp 2p40® processor from 
Parallax Inc. Great tools, 
manuals, and books available for 
training or project development. 

JUST ADD 6 AA BATTERIES AND 

GO! 

Blue Bell Design Inc. 

www.bluebelldesign.com 
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everything, but I started with just 
the microphone. 

I spent more time than I care to 
remember filing down the ends of 
the metal reeds in my attempts to 
tune them to specific frequencies. 
Eventually I broke all but one of the 
reeds (tuned to A-flat) . My dream of 
a robot controlled by an audio tape 
with multiple tones to select the 
desired functions remained a dream. 
I was eager to get rid of the card 
reader, which didn't work very well 
and had no mechanics to automati­
cally feed in new cards. With only 
one good reed left in the relay, 
though, I had no choice but to retain 
the card reader. 

The arm was a single-jointed 
affair with a winch mechanism fash­
ioned from a tape recorder motor, a 
jerry-rigged rubber-band belt drive 
reducer, and a thread spool. It was 
good enough in the spring of 197 4 
to take me to the state science fair in 
Missoula, MT and to the State Fair in 
Great Falls that summer (though it 
wasn't good enough to win in 
either). The robot itself is long gone, 
but Figure 1 shows my recollection 
of its basic configuration. 

The body of my Drone was 
made from thin-gauge sheet alu­
minum used by the local newspaper 
as photo offset printing plates . 
These were shiny on one side and 
matte finish on the other, and they 
measured about 30" x 24" . The 
matte-finish side had an ink-repellant 
gunk that formed a negative image 
of the pages to be printed; some­
times they also had residual ink on 
them, too, which made quite a 
mess, but at fifty cents a sheet, they 
were a bargain . The sheets were so 
thin they were easy to cut with tin 
snips or even heavy scissors. 
Likewise, it was a cinch to bend the 
metal with just a few pieces of ply­
wood and some C clamps. 

Data Books 

I learned a lot building this robot, 
and though I was disappointed not 

to win at the state-level competi­
tions, I also learned important stuff 
from other participants. One guy 
introduced me to TTL logic and 
seven-segment LED displays, and 
another guy introduced me to elec­
tronic data books. 

A good deal of my subsequent 
electronics education came just from 
reading data sheets. I'll never forget 
my first data books: a couple of 
Fairchild Semiconductor data books 
on analog and digital ICs and Exar 
data sheets on their linear IC line. 
Among the Exar data sheets was 
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one for the 567 tone decoder chip. I 
barely understood what I was read­
ing, but I did understand that here 
was a tiny eight-pin chip that per­
formed the same function as a reso­
nant reed relay, only much faster 
and much smaller. 

With this chip, I could decide 
what exact tone my robot would 
respond to, as well as how narrow 
or wide the range of tones, just by 
changing the values of a few exter-
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FIGURE 3 

nal resistors and capacitors. No more 
filing those darned metal reeds! 

The only problem was price: a 
single 567 tone decoder went for 
about $12.00 in '74, and I was a 
stone-broke junior high school stu­
dent. The data sheets were free, 
though, so I studied them and 
dreamed. I learned how to do basic 
combinational logic design using 
Karnaugh maps from an article in 
Popular Electronics. I filled my note-

Out-of-Print Robotics Classics 
Albus, James S., Brains, Behavior, and 
Robotics (BYTE Books, Peterborough, 
NH, 1981 ). ISBN 0-07-000975-9 (hard) 

Dacosta, Frank, How to Build Your Own 
Working Robot Pet (Tab Books, Blue 
Ridge Summit, PA, 1979). ISBN 0-8306-
9796-9 (hard), 0-8306-1141-X (paper) 

Heiserman, David L., Build Your Own 
Working Robot (Tab Books, Blue Ridge 
Summit, PA, 1976). ISBN 0-8306-6841-1 
(hard), 0-8306-5841 -6 (paper) 

Heiserman, David L., How to Build Your 
Own Self-programming Robot (Tab 
Books, Blue Ridge Summit, PA, 1979). 
ISBN 0-8306-9760-8 (hard), 0-8306-1241 -

6 (paper) 

Heiserman, David L., How to Design and 
Build Your Own Custom Robot (Tab 
Books, Blue Ridge Summit, PA, 1981 ). 
ISBN 0-8306-9629-6 (hard), 0-8306-1341 -
3 (paper) 

Heiserman, David L., Build Your Own 
Working Robot, the Second Generation 
(Tab Books, Blue Ridge Summit, PA, 
1987). ISBN 0-8306-1181 -9 (hard), 0-
8306-2781-2 (paper) 

Weinstein, Martin Bradley, Android 
Design: Practical Approaches for Robot 
Builders (Hayden Books, Rochelle Park, 
NJ, 1981). ISBN 0-8104-5192-1 (paper) 
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books with Karnaugh maps and 
truth tables for various robot con­
trollers. I didn't yet understand state 
machines and flip-flops, but I did 
grasp the concept of timers and 
counters, so pretty soon I was busy 
designing a computer on paper. I 
lost interest when I realized I'd need 
hundreds of logic chips to build any­
thing interesting, and the cost of all 
those chips was too appalling to con­
template. 

The January 1975 issue of 
Popular Electronics changed every­
thing. On the cover was the Altair 
8800, a real computer that you 
could build for under $500.00. That 
was still way more money than I 
had, but I started accumulating 
parts to build it. I watched prices on 
the 8080A MPU drop from $300.00 
to $150.00 and down. When, after 
a few years, the price dropped to 
$17.95 at RadioShack, I bought one. 
I still have it. I never did build a robot 
with it. The lesson here: If you accu­
mulate parts for a project slowly 
enough, they'll be obsolete before 
you ever use them. 

If you have suggestions, questions, or 
comments about amateur robotics 
topics, or if you want to enter the 
Third Lonely Gearhead Contest, you 
can reach me at: 

Robert Nansel 
Box 228 

Ambridge, PA 15003 

E-Mail: bnansel@nauticom.net 

CABINET 
ASSEMBLY 

FIGURE 4 

Great Old Books 

Unlike computer chips, robotics 
books sometimes age well. 

When I went to write the review of 
Gordon McComb's update to his 
Robot Builder's Bonanza, I wanted 
to compare the new book to my bat­
tered copy of the first edition. The 
book has been in a box in my base­
ment, along with all my other old 
robotics books, ever since we moved 
the Robot Ranch to Ambridge nearly 
two years ago. I keep a detailed 
inventory of what books are in what 
boxes, though, so whenever I've had 
occasion to refer to a book, it hasn't 
been hard to find. 

This time, rather than merely 
grabbing the one book I was after, I 
found myself sitting down next to 
the open box and leafing through 
the other books - books I hadn't 
looked at in 10, 15 years. Most of 
them were hard cover Tab Books 
from the late 70s and early 80s, long 
before Tab was bought up by 
McGraw-Hill. 

A few books I've looked through 
only once, such as Robots and 
Robotology by R. H. Warrin, Build a 
Remote-Controlled Robot for Under 
$300, by David R. Shircliff, and the 
endlessly eccentric Robots on Your 
Doorstep by Nels Winkless and lben 
Browning . I'm not sure why I've kept 
these particular books, but if any 
readers want one or another of 
them, they are yours for the postage. 

Then there are the books I still 

won't part with, meat-and-potatoes 
books by authors such as Dacosta, 
Heiserman, and Weinstein. 

Robot Pet 

Even after 23 years, Frank 
DaCostas's How to Build Your 

Own Working Robot Pet is excellent. 
It describes a three-wheeled robot 
controlled by an 8085 MPU. The 
book is filled with photos, plans, 
schematics, and code for the basic 
robot and its subsystems, including a 
battery charger, ultrasonic sensors, a 
100-baud tape interface for saving 
and retrieving programs, and audio 
1/0 modules. 

The mechanics and sensors of 
the robot are quite good, and those 
parts of the design are still applicable 
(see Figure 2 for a side view of the 
robot without its sensor head). 
Indeed, the robot pet's chassis is 
quite similar to those of Dr. W. Grey 
Walter's Machina Speculatrix tortois­
es of 1948. (For more on Dr. Walter 
and his robots, check out my January 
2001 column.) 

The tortoises used a tricycle drive 
where the front wheel provided both 
drive and steering functions, while 
the two rear wheels were fixed cast­
ers. A photocell was mounted on the 
front-wheel steering spindle, thus 
always pointing in the direction of 
travel. 

Unlike the photocells of Walter's 
robots, the sensor array of DaCosta's 
robot does not rotate with the steer­
ing spindle, though it looks like it 
would be a straightforward modifi­
cation. Rereading the book remind­
ed me that a pleasant feature of tri­
cycle drives is that you don't really 
need matched motors as you would 
for a robot with two drive wheels. 

The brain of DaCosta's robot -
the "RCU-85" - uses a 3 MHz Intel 
8085 and three 8155 RAM/10/timer 
chips, giving altogether 768 bytes of 
RAM, a very respectable 66 1/0 pins 
(six eight-bit and three six-bit 1/0 
ports), and three 14-bit timers. 
While this was state-of-the-art for 
1978 when the robot was built, 
nowadays a robot builder would 
probably choose a more capable 
microcontroller than the 8085. If you 
swap out the NMOS 8085 and 8155 
chips for their CMOS 80C85 and 
81 C55 equivalents, even that part of 
the design is still workable. 

Baroque Circuitry 

You would want to make major 
changes to some of the 1/0 sub­

systems, though. Dacosta was very 
concerned about off-loading "mun-

Mobile Robotics 
Used world wide for research! 

Mobile Robots 
Micro Controllers 

Artificial Intelligence 
Sonar Units 

Optics 
Vision Systems 

Zagros Robotics 
PO Box 460342 

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

http://www:zagrosrobotics.com 
info@;zagrosrobotics.com 
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PICmicro MCU development tools 
from microEngineering Labs, Inc. 

www.melabs.com 

LAB·X Experimenter Boards 
Assembled development platfonms. i:r=== 
Each has RS-232 serial port, in­
circuil programming connector, 
power supply, plus olher hardware. 
LA8-X1for40-pin (shown)· $199.95 

LA8-X2 for 28 or 40-pin MCUs - $69.95 

LAB-X3for18-pin MCUs • $119.95 

PicBasic and PicBasic Pro Compiler 
Wrile programs for PICmicro MCUs in 
BASIC. Can be used in Windows or 
DOS (includes Windows editorADE 
software). 
PicBaslc Compiler - $99.95 
PicBasic Pro Compiler· $249.95 

EPIC Plus PICmicro Programmer 
Programs the following PICmicro ---• 
MCUs: PIC12Cxxx, 12CExxx, 
14COOO, 16C505, 16C55x, 6xx, 7xx, 
84, 9xx, 16CE62x, 16F62x, 7x, Bx, 
87x, 17C7xx, and 18Cxxx (some 
MCUs require adapters). Software for 
Windows and DOS. Requires lwo 9V 
batteries or AC adapter (nol 
included). Adapters available for various device packages. 

Bare PCB w/software - $34.95, Assembled · $59.95 
Assembled w/AC adapter, cable and ZIF adapter - $99.95 

PICProto Prototyping Boards 

I $8.95 to $19.95 
High-qualily blank protolyping boards for 
PICmicro MCUs. Holds your microcontroller, 5-
volt regulator, oscillalor, capacitors, DB9-25 
connector. 

micn££nginfffing ef2abs, @nc. 

II Phone: (719) 520-5323 ill 
C!!i!:J Fax: (719) 520-1867 IEl 

Box 60039, Colorado Springs, CO 80960 

For product information 
or to order online, 

visit our website at: www.melabs.com 
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dane" 1/0 tasks from the precious 
RCU-85 . These days you can pick up 
an 80C85 for $5.95 and an 81C55 
for $3 .95 at Jameco (www.jameco. 
com), but the NMOS versions of 
those chips went for more like 
$50.00 each in 1978. With only 768 
bytes of memory, it made some 
sense to trade off a bit more hard­
ware complexity for simpler soft-

ware, but Dacosta went a little over­
board . 

more complex because the RCU-85 
lacks a boot ROM . This means the 
interface must generate all the sig­
nals required to sequence and con­
trol the MPU bus to read and write 
program memory. The whole mess 
could be replaced now by a single 
$3.00 PIC if you really wanted to 
retain the tape 1/0 functionality. 
Better yet, add a 32K flash EEPROM 

For instance, his tape interface is 
an amazingly baroque circuit made 
up of about 30 digital and linear 
chips. Most tape interfaces of the 
era had much simpler hardware -
two or three chips - helped along by 
a modest block of clever software. 
DaCosta's interface has to be much 

35 WATT LPFM STE REO TRANSMITTER- W. 
./ 35W RF output, VSWR protected 
./ Automatic audio & power controls 
./ Digital synthesized PLL 
./ Full front panel control 
./ 110/220VAC, 12VDC operation 

Whether your application is export or LPFM, the PX1 has you covered. From the 
over-rated continuous duty power supply & power amplifier to the 2 line vacuum 
fluorescent display, your station will be the easiest to setup and the most reliable 
for continuous operation. Full microprocessor controls provide a "virtual engi­
neer". Check out www.highpowertm for full details. 
PX1 35W Professional FM Stereo Transmitter $1,795.95 

ELECTROCARDIOGRAM HEART MONITOR 

ECG1 
CECG 
AC125 
ECGP10 

PG13 
PS12 

IG7 
AC125 

./ Visible and audible display of your heart rhythm 

./Re-usable sensors included ; just like visiting the hospital! 

./ Blight LED "beat" indicator ,,r.jrJJI:" 

./ Monitor output for oscilloscope display ~J...lfJ!!!.'- · 
Enjoy learning about the inner workings of the heart while cov­
ering the stage by stage electronic circuit theory of ECG/ EKG 
systems. Be heart smart and learn at the same time! 

Electrocardiogram Heart Monitor Kit $34.95 
Matching Case & Knob Set $14.95 
110 VAC Power Adapter $9.95 
Replacement Reusable Probe Patches (10-Pack) $7.95 

PLASMA GENERATOR (1/t · 

r ./ Generate 2" sparl<s to a hand held screwdriver! 
./ Build your own plasma balls! 
./ 25KV at 20 KHz from a solid state source! 
Generate really impressive sparl<s, build your own plasma 
ball, light fluorescent tubes without wires! From a solid 
state source, generate over 25KV at 20KHz for the most 
dazzling displays! 

Plasma Generator Kit 
14VAC Output Power Supply 

$59.95 
$19.95 

ION GENERATOR (1/t · 
./ Generates negative ions with a blast of fresh air! 
./ 7.SKV DC negative, 400uA - that's a lot of ions! 
./Steady state DC voltage, constant current, not pulsed! 
Learn the basics of ion repulsion by building this ion generator! 
Creates a continuous blast of fresh air charged with a ton of 
ions. Perteet for pollution and air freshening; just smell those 
ions! Solid state wind generation; you'll be amazed! 

Ion Generator Kit $59.95 
110 VAC Power Adapter $9.95 

TOUCH-TONE TONE GRABBER Nt · 
./ New-built-in RJ11 phone jack 
./ Large memory holds over 500 numbers 
./ Big bold 8 digit display, auto insertion of dashes 
./ New-output latch jack 
Dialed phone numbers on the radio, repeater codes, con­
trol codes, anywhere touch-tones are used, you can read 

and store them! All new design for 2002. Capture those tones with the TG2! 
TG2 Tone Grabber Tone Reader Kit $59.95 
CTG2 Matching Case & Knob Set $14.95 
AC125 110 VAC Power Adapter $9.95 
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./Color during the day, IR B8NJ at night! 

./Automatically turns on IR Illumination ! 

./Waterproof to IP57 standards! 

./ Black anodized housing with universal mount 
Best of both worlds! This video camera is a water­
proof COLOR camera during the day. When the 
light level drops, it automatically changes to B8NJ ---1 and turns on its built-in IR illumination, with 10 IR 

· LEDs. Powered by 12VDC and terminated with a 
professional BNC connector. B8NJ only model 

also available if color is not needed. Both in heavy anodized black housing. 
CCD309 Color/B&W IR Waterproof Bullet Camera $169.95 
CCD308 B&W IR Waterproof Bullet Camera $109.95 
AC125 110 VAC Power Adapter $9.95 

•3i@l:f:3\iffMliMW11:11111111311@MIM@• 
·if1'.r!J#7'Built in IR illumination! 
.. ''" ./ Sees in total darkness! 

./ Black aluminum housing with swivel bracket 
What a deal! This miniature B8NJ video camera has 6 
high power JR LEDs built into tt to provide illumina­
tion in total darkness! No need for external IR illumi­
nators. Attractive black aluminum housing easily 
mounts at any angle with the built-in swivel bracket. 
Runs on 12VDC, and includes professional BNC out­
put plug-in harness. 

CCD303 Mini B&W IR Illuminated Camera $59.95 
AC125 110 VAC Power Adapter $9.95 

Check out all our other new cameras at www.ramseykits.com! 

PROFESSIONAL FM STEREO RADIO STATION 
./Synthesized 88 to 108 MHz with no drift ! 
./ Built-in mixer - 2 line inputs and one 

microphone input! 
./ High power module available for export use 
./ Low pass filter for great audio response 

Our FM100 is used all over the world by serious 
hobbyists as well as churches, drive-in theaters, 

and schools. Frequency synthesized PLL assures drift-free operation with simple 
front panel frequency selection. Built-in audio mixer features LED bargraph 
meters to make setting audio a breeze. The kit includes metal case, whip antenna 
and built-in 110 volt AC power supply. 
FM100 Super-Pro FM Stereo Radio Station Kit 
FM1 OOWT 1 Watt, Wired Export Version 

$249.95 
$399.95 

./All new design & features for 200'l,J.,ff-i{JJI:" 

./ Fully adjustable RF output __,,,,f.'.llJ!',~ · 
Our #1 kit for years has just gotten better for 2002 ! 
Totally redesigned, the FM25B has all the features 
you've asked for. From variable RF output, F con­
nector RF output jack, line input, loop output, and 

more. Includes case, power supply, whip antenna, audio cables. 
FM25B Synthesized FM Stereo Transmitter Kit $129.95 

AND ... OUR FAMOUS MINI-KITS 
These are easy to build kits that can be used either stand-

• alone or as building blocks for more complex projects. 
TS4 Tickle-Stick Shocker $9.95 
BN9 Super Snoop Amplifier Kit $8.95 
BL 1 LED Blinky Kit $3.95 
TD1 Tone Encoder/Decoder Kit $6.95 
TT7 Touch Tone Decoder Kit $19.95 
CP03 Code Practice Oscillator Kit $9.95 
UT5 Universal Timer Kit $8.95 
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and avoid the problem altogether. 
Then, too, there are the quirky 

audio 1/ 0 modules called "Excom" 
and "Audigen." With ''Excom" the 
robot could receive four-bit serial 
binary commands - whistled or 
sung by the builder. 

Talk about a user-cruel inter­
face! "Audigen" produces audio 
chirps programmable for four differ­
ent starting frequencies and four dif­
ferent durations to give the robot a 
reperto ire of animal-like barks . 
Again, all of this is done with exter­
nal chips so the 8085 can loaf along 
doing more cerebral stuff. 

Buster 

David L. Heiserman was the most 
influential writer in the hobby 

robotics boom of the late 70s and 
early 80s. He has written over 40 
technical books, but among gear­
heads most beloved are his books on 
robotics and machine intelligence. 
All but one of Heiserman's books 
(Exploring Chemical Elements and 
Their Compounds) are out of print. I 
interviewed Dave recently about his 
robotics books. 

He told me he built his first 
robot in the 60s. It used an old AM 
radio - a vacuum tube model 
designed for cars - as the receiver 
for its radio control system. "It 
worked great unless there was inter­
ference from lightning storms. Then, 
look out!" 

The robot that really got him 
going, though, was Buster, which he 
designed in 1976 as a class project 
for his second-year electronics stu­
dents at the Ohio Institute of 
Technology. Dave will never forget 
the first time he saw Buster func­
tioning. "I had been out of town, but 
my students kept working on Buster 
while I was gone. When I came 
back, I was walking toward the lab 
when here comes Buster around the 
corner all by himself. It was quite a 
moment." 

Buster was built on the chassis 
of an electric kiddie car, and its brain 
was made from about 116 chips, 
mostly 7 400-series logic, some 
timers, and assorted linear ICs. The 
bulk of the electronics fit in slots of 
a home made card cage that held 30 
4" x 8" printed circuit boards. 

Dave described in detail the three 
successive phases of the design and 
construction of the project in Build 
Your Own Working Robot. The book 
came out shortly before the cinemat­
ic release of Star Wars, and the surge 
of popularity of robots inspired by the 
movie helped make the book a hit. It 
was written up in the Wall Street 



Journal, and Dave was even inter­
viewed by Rolling Stone. "I had some 
strange people calling and writing me 
for a while." 

Rodney 

Dave's second robotics book, How 
to Build Your Own Se/f­

Programming Robot, came out in 
1979. This book is about Rodney, a 
microprocessor-based robot . Like 
DaCosta's RCU-85, Rodney uses a 
controller based on the 8085 MPU, 
though one with a bit more program 
RAM and a bit less 1/0 than the 
RCU-85. The Rodney design goes 
considerably further than the RCU-
85 in that it also incorporates a sep­
arate 4K block of RAM devoted to a 
self-programming memory that 
Rodney relies on to develop a unique 
personality. 

The third Heiserman book I 
added to my collection was his 1981 
How to Design and Build Your Own 
Custom Robot, which is not devoted 
to any single robot but to the gener­
al design principles behind mobile 
robots and robot arms. Like its pred­
ecessors, the book is filled with 
drawings and schematics, only it is 
twice the length of the previous 
books. For a decade this book and 
Weinstein's Android Design were the 
"bibles" of amateur robotics . 
Weinstein's book seems to be harder 
to find, to judge from the prices I've 
seen at Advance Book Exchange 
(abebooks.com), but if you can find 

one, snap it up. 
The Buster design is my favorite 

of the early robots. Figures 3 and 4, 
reproduced from the figures in the 
1976 book, show a few details of 
Buster's charging "nest." Dave updat­
ed the Buster design in his Build 
Your Own Working Robot: the 
Second Generation in 1987. Using 
tristate circuitry and multiplexer 
logic, he built a version of Buster 
using a quarter of the chips needed 
in the original. It's fascinating to 
compare the two designs. 

The Rodney book also has a slick 
charging system based on two paral­
lel rings on its bumper skirt. The 
point is, today's amateurs can learn 
from all of the robots I've discussed. 

Have Fun 

I asked Dave what words of advice 
he has for today's robot amateurs. 

"Have fun, and don't take it all too 
seriously," he said. "You can't create 
anything new without getting deep 
into a project - and then making a 
few mistakes. That's when you really 
learn something. I was in the middle 
of Rodney before I figured out his 
self-programming hardware." 

I asked him if he'd ever consid­
ered turning one of his robots into a 
kit. "No," he said. "I don't encourage 
students to build kits because every­
thing is all neat and tidy. You don't 
get the chance to learn from design 
mistakes." 

Dave doesn't have plans to write 

another robotics book, but his wife 
insists he should, even though it typ­
ically takes him nine months to write 
a book. "She says I have one more 
robot book in me." He laughs. "She 
says I'm different when I'm writing a 
robot book." 

Dave also told me that he would 
like to put the content of his old 
robotics books on the web, but that 
he doesn't have the time to scan 
them in himself. He welcomes volun­
teers to scan the drawings and text. 
If you are interested, contact him at 
daveh@free-ed.net 

Don't Forget 

Third Lonely Gearhead Contest 
entries are due by December 31, 

2001 . All who respond by then will 
get their names thrown in a hat; I 
will randomly select one person to 
receive a Solarbotics BEAM experi­
menter board . Anybody anywhere 
who wants to find a local robotics 
club or get one going can send me a 
letter or email. Also, anybody who 
has a club going should give me con­
tact information. 

Send me contact names, 
· addresses, URLs, email addresses, 
phone numbers, etc., whatever way 
you would wish other robot builders 
to get in touch with you. If you have 
a club you want folks to know about, 
drop me a line. Likewise, if you are 
looking for a club. I'll publish both 
lists in my Feb. 2002 column. Let's 
hear from you. NV 

**JUST RELEASED** 
Velleman's PCS500 

PC 
Oscilloscope 
Up to 1 Ghz 

$399.95 

For COfll'lete specs, visit: 
www.designnotes.com 

On-Line Circuit 
Archive 

Hundreds of Circuits. 
Over 23 Different Topics 

Designing for Dollars 
1) Submit your favorite circuit or 

program . 
2) Each month the best design entry 

(Judged by your pee rs) wins $100 
3) Monthly winners are eligible for 

the yearly $1200 Grand Prize! 

Computer Desl<top Encyclopedia 
Experience it today at the Nuts & Volts Web Site. Circle #85 on the Reader Service Card. 

For Experts and Novices - The Encyclopedia 
contains more than 15,000 definitions, illustra­
tions, photos, charts and diagrams, 
and covers the field from micro to 
mainframe. 

Everyone Needs This - You can't 
escape computer and telecom lingo 
in this day and age. The Encyclopedia 
covers only the high-tech world, but 
makes it interesting for everyone. 

Twenty Years in the .Making -
Starting as The Computer Glossary in 
1980, the Encyclopedia is the longest­
running computer dictionary. Edited by 
Alan Freedman, noted computer lexi­
cographer with 40 years of experience 
in the industry, the Encyclopedia is the 
most comprehensive reference of its kind. 

If computer terminology or high 
tech mumbo jumbo seems to leave 
you on the outside looking in, you 
need to check out the latest new 
feature available now at 
www .nutsvolts.com 

Our new computer encyclopedia 
will have you up-to-speed on 
everything to do with computers, 
in nothing flat. As our lives 
become more integrated with 
and dependent on technology, 
this great resource will help you 
understand the concepts that 
drive this technological explo­
sion. 

Check it out. It's informative, it's here now, 
and it's brought to you free by Nuts & Volts. 
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Continued from page 32 

If you settle on the BASIC 
Stamps remember they are featured 
monthly in an N&V column 
authored by Jon Williams and all the 
past columns have been compiled 
into a two volume set available at 
the N&V online bookstore 
(www.nutsvolts.com). 

By way of a few suggestions 
Parallax offers the QV306 Sound 
Module (see N&V June '01 pg.78 for 
an article on how to use it) which 
can hold four minutes of stored 
sound in 240 different files. When 
that LED or incandescent bulb lights 
do you want an audio response as 
well? Is your application better suit­
ed to IR instead of RF? Your 3x4 
keypad has 10 numbers, but two 
leftovers (* and #}. Perhaps these 
could be used as "shift" or "com­
mand" keys. Sending *1 would 
cause the display to blink or #4 
might be a preprogrammed pattern 
of lights? 

As you check out microproces­
sors be certain to make the manu­
facturer's web site your first stop. 
This will give you access to a wealth 

AVR 
N&V August '01 - "Getting Started with the 
AVR" by James Cart An excellent article with 
many resources listed 

Atmel Corp. 
1-408-436-4270; www.atmel.com 
Manufacturer of the AVR family, as well as the 
AT89S82S2 (8051/2 derivative) 

68HC705/11 /12. etc. 
N&V December '00 - "Starting with the 
68HC11" by Al Williams An excellent article 
with many resources listed 

Motorola, Inc. 
1-847-576-5000; www:motorola.com 
Manufacturer of the 68HC705/11/12, etc. 
Source for huge amounts of info and software 
for these devices. 
VESTA Technology, Inc. 
11465 W . 48th St. N. 
Wheat Ridge, CO 80033 
303-422-8088; www.vestatech.com 
PIC & 68HC11 / 12 "Stamps" 

8051 /52 and derivatives 
Philips Semiconductors 
212-536-0500; www.philips.com 
M anufacturer of 8051 / 52. There are scores 
of versions of this terrific, powerful and 
diverse uP. This is a good starting point. 

of material: datasheets, applications 
notes, free software tools, develop­
ment kits and the location of user 
group sites. 

Finally I have no relationship 
whatsoever with any of the compa­
nies listed below nor do I have com­
pany stock or any other financial 
interest in any of the products listed. 
The diversity of products listed sim­
ply brings this write-up full circle to 
illustrate the vast assortment of 
resources available to the electron­
ics professional and hobbyist alike 
for very reasonable costs. Many pro­
jects today do not require the 
designer to ask "How am I going to 
do this," but instead he or she is 
forced to answer the question 
"Which of these dozen equally good 
solutions should I go with?" As you 
go through the resources listed 
below you will see that we "suffer" 
from an abundance of high quality, 
reasonably priced alternatives. 
Would that all life's problems were 
so sweetly difficult. 

Good Luck on a very interesting 
project! 

Bob Miller 
Trenton, NJ 

PIC. SX. and BASIC Stamps: 
Microchip Technology, Inc. 
2355 W. Chandler Blvd. 
Chandler, AZ 85224 
1-888-628-6247; www.microchip.com 
Maker of the PIC and source for TONS of info 
and FREE resources. 

Parallax 
1-888-512-1024; www.parallaxinc.com 
BASIC Stamps, books, development systems, 
1/0 modules of all types 
Also carries PIC and SX development systems. 
www.stampsinclass.com - tutorial kits 

Tech Tools 
P.O. Box 462101 
Garland, TX 75046 
972-272-9392; www.tech-tools.com 
Free assembler (CVASM 16) & "C" as well as 
fancier commercial versions. 
Lots of PIC hardware including ICE & debug­
ger. 

~ 
Custom Computer Services, Inc. 
P.O. Box 2452 
Brookfield, WI 53008 
262-797-0455 ext. 35; www.ccsinfo.com 
PIC C Compilers from $99.00 to $350.00 

PROGRAMMABLE SOLENOID 
• Low cost motion 

control 
• Wide operating 

voltage (12 - 28) 
• Onboard 

programming 
and parameter 
storage 

• Self-<:ontained 
electronics 

Rotary (PPS-1) Linear (PPS-2) • Simple connection 
only 3 wires: 
Power, Ground, 
and CMD signal 

• Long Life: 
Brushless ball 
bearing stepper 

• Constant current 
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 Email: jcamdep4@iinc.com Phone/Fax 716-589-0358 
Albion, New York 14411 www.picard-industries.com 
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ANSWERS TO 10014 • OCT. 2001 
I need to design a circuit to automatically reset a PC after a power failure. 

After examination, the reset button shorts two pins on the motherboard which 
have an isolated +5V and CNO. 

I've attempted several circuits using a 555/556 to give a delay, but the only 
source of voltage at that point is the 5V at that pin. I want to be able to build 
a circuit which will not require cutting or jumpering the motherboard. 

#1 If you want to add a delay to your current relay circuit, try an RC circuit. 
Basically, a capacitor across the relay driver will act as a short, initially, depriv­
ing the relay of power. Then, after RC seconds (the value of a resistor in series 
with the relay in ohms times the value of the capacitor in microFarads), it will 
act as an open, letting current flow to your power-on circuit. 

If you just want to have your computer come back on after the power 
comes back on, here are three ideas: 

1. Switch to an older AT style power-supply with an actual power switch. 
This will solve the power on problem, but disable the "soft power" shutdown 
feature. (Whereby Win9x can shut off the computer.) 

This shouldn't be a problem since you obviously want this computer to 
be on most of the time, anyway. 

If your mainboard doesn't have the old AT style PS connectors, you'll 
need to make/buy an adapter cable. Here are the pinouts: 

AT Power Supply 
P8 
Pin Name Color 
1 PG Orange 

2 +5V Red 
3 +12V Yellow 
4 -12V Blue 
5 GND Black 
6 GND Black 
P9 

Z8. Z80. Zl 80. et al 
Zilog 
www.zilog.com 
Manufacturer and good first stop 
RABBIT Semiconductor 
2932 Spafford Street 
Davis, CA 95616 

Description 
Power Good, +5 VDC when all voltages 
have stabilized. 
+5 voe (or n/c) 
+12 voe 
-12 voe 
Ground 
Ground 

Continued on next page 

See also N&V June '01 "Bu ild an RF Sensor 
Block" by Karl Lunt Mr. Lunt used LINX TX and 
Rx modules with a PIC16F873. 

General Electronic Supplies: 
Digi-Key 
701 Brooks Ave. South 

530-7 5 7-8400; www.rabbitsemiconductor.com 
Makes a spiffy, modern, fast new Z80 off­
spring. Lots of low-cost software tools and 
development hardware. 

Thief River Falls, MN 56701-0677 
1-800-344-4539; www.digi-key.com 
JAMECO Electronics 
1355 Shoreway Road 

Z-WORLD 
2900 Spafford Street 
Davis, CA 95616 
530-75 7-3 73 7; www.zworld.com 

Belmont, CA 94002-4100 
1-800-831-4242; www.jameco.com 
MCM Electronics 
650 Congress Park Dr. 

Lots of Z180 and RABBIT embedded control Centerville, OH 45459-4072 
1-800-543-4330; www.mcmelectronics.com 
Mouser Electronics 

products · 

1000 N. Main Street 
Mansfield, TX 1 6063-1511 

Tx and Rx Modules: 
Abacom Technologies 
416-236-3858; www.abacom-tech.com 
Rx and Tx wireless 433MHz radio modules 
AM-RT5 418MHz or 433.92MHz Tx 
(250') - $12.10; AM-RSS2 Rx (300') - $24.50 
LEMOS International 

1-800-346-6873; www.mouser.com 

uP Families and 
Development 

Resources 

48 Sword St. 
Auburn, MA 01501 
1-800-587-5069; www.lemosint.com 
Linx Technologies 
1-800-736-66 77; www.linxtechnologies.com 

EZ-EP DEVICE PROGRAMMER - $169.95 
Check Web!! -- www.m21.com 

Fast - Programs 27C010 in 23 seconds 

Portable - Connects to PC Parallel Port 

Versatile -Programs 2716-080 plus EE 
and flash (28, 29) to 32 pins 

Inexpensive - Best for less than $200 

•Correct implementation of manufacturer 
specified algorithms for fast, reliable 
programming. 

• Easy to use menu based software has 
binary editor. read, verify, copy, etc. 
Free updates via bbs or web. 

e 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. 

Available Adapters 
EP-PIC{16C5x,61.62x.71,lW) S.9.95 
EP-PIC64 {16C82-5,72-4) $39.D5 
EP-PIC12 (12C50X) $39.95 
EP-PIC17 {17C4x) S.9.95 
EP-51 (6751,C51) $39.95 
EP-11E (68HC11E/A) $5995 
EP-110 (68HC71103) $39.95 
EP-16 (16b~ EPROMS) $(9.95 
EP-ZS (Z66E02,3,4,6,7,8) $39.95 
EP-SEE2 {93x.24x,2Sx.85x) $39.95 
EP-750 {67C7SO, 1,2) $59.95 
EP-PEEL (ICT22v10, 181111) $59.95 
EP-1051 {89C1051,2051) $39.95 
EP-PLCC {PLCC EPROMs) 
EP-SOIC (SOIC EPROMs) $(9.95 
EP-TSOP (TSOP EPROMs) $59.95 

Many Other Adapters Availabte 

M2L Electronics 
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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Pin Name Color Description 
1 GND Black Ground 
2 GND Black Ground 
3 -SY White or Yellow -S VDC 
4 +SY Red +s voe 
s +SY Red +s voe 
6 +SY Red +s voe 

ATX Power Supply 
20-pin MOLEX 39-29-9202 at the motherboard. 
20-pin MOLEX 39-01-2200 at the cable. 
Square pin = 1; row with square pin = 1-1 O; next row is 11-20 starting at 
square pin end. 
Pin Name 
1 3.3V 
2 3.3V 
3 COM 
4 SY 
S COM 
6 SY 
7 COM 
8 PWR_OK 

9 
10 
11 
12 
13 
14 
lS 
16 
17 
18 
19 
20 

SVSB 
12V 
3.3V 
-12V 
COM 
/ PS_ON 
COM 
COM 
COM 
-SY 
SY 
SY 

Color 
Orange 
Orange 
Black 
Red 
Black 
Red 
Black 
Gray 

Purple 
Yellow 
Orange 
Blue 
Black 
Green 
Black 
Black 
Black 
White 
Red 
Red 

Description 
+3.3 voe 
+3.3 voe 
Ground 
+s voe 
Ground 
+s voe 
Ground 
Power OK (+SY if +SY and +3.3V are 
OK) 
+S VDC Standby Voltage (max 1 OmA} 
+12 voe 
+3.3 voe 
-12 voe 
Ground 
Power-supply ON (active low) 
Ground 
Ground 
Ground 
-s voe 
+s voe 
+s voe 

2. Buy a (more expensive?) "server" power-supply that automatically 
turns on when power is applied. 

3. Maybe this thing would work: www.geocities.com/apd2k/. 

RI 33K 
R2 330K 
R3 560K 
R4 lrneg 
Dl 1N34 

Question 10014 

Cl lOOmfd 16V 
C2 O.lmfd 
QI TIS-75 
Q2 2N3906 

U1 CD4093 

Connections 

No Connect 

PC Reset Circuit Denis Kuwahara 9N ovOl 

Amos Bieler 
via Internet 

#2 Being between 
houses, this circuit has 
not been breadboard­
ed. But the theory of 
operation describes the 
function and elements 
that may need adjust­
ment. This circuit stores 
energy in Cl, when a 
threshold is reached, a 
timer is started, pulling 
the reset line low for a 
period of time. Now, 
the details: 

R 1 limits the cur­
rent drawn while charg­
ing Cl to prevent hold­
ing the reset line low. 

Do You Repair Electronics? 
For only 59.95 a monlh. you '/f receire a wea!lh ofi1?f<m11ation: 

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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R2, R3 is a voltage divider setting the threshold of Schmitt Trigger Ula 
to 4 volts. 

Ula output goes low when the voltage of Cl is above threshold. 
Ql releases the clamp on C2 allowing the current from R4 start charg­

ing C2. 
U 1 c output goes low when the voltage on C2 is above threshold. 
The timing sequence starts with U 1 a output being high, is inverted by 

U 1 b, providing a low input to U 1 d. C2 being clamped low U 1 c output will 
be high. Uld output will be high until Cl charges to about 4 volts, and Ula 
output goes low, and U 1 b output goes high. The output of U 1 d goes low 
until C2 charges and Ul c output goes low. 

Denis Kuwahara 
via Internet 

#3 I suggest you stay with the relay, but operate it with a "wavefront" cir­
cuit. The hookup is very simple. Connect an electrolytic capacitor between 
the +SY supply and the relay coil (i.e., the power supply, the capacitor, and 
the relay coil are in series). Make sure the positive terminal of the capacitor 
is toward the +SY supply. Then wire a resistor across the capacitor. Make 
that resistance about 1 00 times the relay coil resistance. 

When the power comes on, the capacitor will charge through the relay 
coil. That current will operate the relay. Ultimately, the capacitor becomes 
fully charged and the current stops. The relay then releases and remains 
released as long as the voltage is present. When the power is shut off, the 
capacitor will discharge through the resistor and the circuit will be ready for 
the next power-up cycle. 

The capacitance will determine how long the relay stays operated. Start 
with about 10 uF, and work up until you get the desired relay pull-in time. I 
have used wavefront circuits many times in industry, and they are very sim­
ple and reliable. 

#4 A very inexpensive and straight­
forward solution can use a 1232 
MicroMonitor IC (see diagram and 
sources below). 

This little guy is a wonder. When 
VCC goes out of bounds {S% or 10% 
settable from pin 3 ), the RESET outputs 
are asserted (one active HIGH and one 
active LOW - take your pick) and stay 
that way until VCC returns in-bounds. 

On VCC's return, the RESET out­
puts remain asserted for a minimum of 
2S0ms in order to give the power sup­
ply, system circuits, and the processor 
time to stabilize. The PBRST input can 
be connected to one side of the push 
button you have now (ground the 
other side) in order to preserve your 
manual reset. 

The IC will debounce the button 
and guarantee a RESET of at least 
2S0ms. 

All this for $2.00 and you won't 
have to cut a single PCB trace! 

Bob Miller 
Trenton, NJ 

Digi-Key 

Wallace R. Rust 
via Internet 

1-800-344-4S39 
www.digi-key.com 
#1S8-1042-ND $1.87 {TelCom 
Semiconductor Brand) 
Jameco 
1-800-831-4242 
www.jameco.com 
#106260 $2.49 (MAXIM brand) 
#114331 $2.7S {DALLAS brand) 

PBRSTD8 vcc 
TD 2 7 ST 

TOL 3 6 RST 
GND 4 5 RST 

xxl 232 MicroMonitor Chip 
8-PIN DIP 

PBRST: Push Button Reset Input 
TD: Set Time Delay 
TOL: Set 5% or 10% VCC trip point 
GND: Ground 
RST: RESET Output (Active High) 
RST: RESET Output (Active Low) 
ST: Strobe Input for "Watchdog" 
Function (otherwise tie LOW) 
VCC: +5 Volt Power 

68HC11 & 68HC12 
Microcontroller Modules! 

Mic14u(Ju14~-11™ 
•compact 2-inch x 2-inch 68HC11 module from $68 

A~a'1t-11™ Family 
• 68HC11 modules with lots of 1/0 lines from $63 

Appl!Qtjon Cards Available: 
• stepper motor driver 
• voice record/playback 
•LCD/keypad/PC keyboard 

Toll-free: 1-877-963-8996 
• dam acquisition • DAC Te c Cl '1 ()I() IP i ca I 
•CAN • ethernet• more! ~---==--- APts ~~ 

963-8996 ~·~ Fax: 

Visa-MasterCard 
Discover-Amex 
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mare B4_te_s __ _ 
Continued from page 17 

to help in response to disasters of all 
kinds. The problem is that these good 
intentions frequently overwhelm the 
capabilities of relief agencies to handle 
the donations of non-cash assets," said 
Stephen Meade, chief executive officer 
of 2Xchange. "That's why we are so 

ILL 
ILi 
c 0 R 

Special Purchase! 5 Vdc 
1.9A Switching Power Supply 

Autec # DT25-1 004 
Input 100-240 Vac 
Output: 5 V@ 
1.9Amp, 8 V@ 
1.1Amp,15 V @ 
0.36 Amp, -15V @ 

0.09 Amp. If you need 
a constant regulated 
output for scanners, 
cameras or sensitive 
equipment, have a look at this inexpensive 

benchtop supply . 3.25" x 6.39" x 2.35" 
high. 7' 6" output cord is terminated to cus­
tom Molex-type connector. Requires detach­
able IEC power cord like our CAT# LCAC-60. 
UL, CSA listed. Large Quantity available. 

CAT# PS-531 10 for $4.50 each 

$5
00 50 for $4.00 each 
each 100 for $3.50 each 

LED Tester 

Pocket-size led tester. 
Makes it easy to check 
functionality, color, 
brightness and 
uniformity. Plug any 
leaded LED into one 
of 12 positions on the 
socket strip to test at current 
ratings from 2-50ma. The seven middle posi­
tions on the strip are set at 10 mA allowing 
comparison of LEDs in those spaces. 
Requires 9 v battery (not included). 

CAT# LT-100 $895 
each 

Inverter, 5 Vdc Input 

TDK-2090. Inverter for~mall to 
medium CCFT lamps. ,,. 
Operates on 3-5 Vdc. 
No official specs iS, °" 
available at this time. ~ 
Our tests indicate that it 
lights lamps of 250mm length or less. 
Module is 2.17' x 1.1' x 0.4' high. PC pins 
on 2" x 0.84' centers. 
Large quantity available. $500 
CAT# INV-7 each 

proud to offer the EAMS system to 
the disaster relief efforts in New York. 
We believe we will be able to connect 
the generous donations of companies 
and individuals with the departments 
and agencies that need those items 
most." Added Andrew "Flip" 

Filipowski, chairman and CEO of 
divine: "We are very pleased to join 
the EAMS effort. By participating in 
EAMS, companies are able to donate 
goods such as computers, clothing, 
heavy equipment, and other needed 
items, and be confident that those 

QUALITY Parts 

FAST Shipping 

DISCOUNT 
Pricing 

Motorized 1 OK Slide Pot 
Panasonic# EVANMKPOBB14 
1 OK linear taper power fader. 
100mm travel. 5 Vdc driving 
motor. Operates on 
2 Vdc to 5 Vdc. 
0.2 seconds 
travel time 
at 5 Vdc. 

dimensions: 
7.32" long x 0.6" wide. 

Motor, 0.95" dia. x 0.72." 

Threaded mounting holes on 5.27" centers. 

CAT# MSP-10K 
....-~-----,,..-----~~---. 

$7
00 10 for $6.75 each 
each 100 for $6.00 each 

Multimedia Headset 
w/BoomMike 

Labtec # LVA-8520 
Designed for PC interactive 
audio applications. Padded 
stereo headphones with 
electret boom mike. 
Adjustable headband. 
B foot cord terminated 
with 3.5mm stereo 
phone plugs for mike 
and headphones. 750 
CAT# PHN-23 $ each 

25 RPM Gearhead Motor 
with Brake 

Globe Motors 
# 409A582 
Precision gear­
head motor 
equipped with an 
electric brake and 
a tach or positioning sensor. Brake must be 
energized to allow motor to rotate. Brake 
can be easily disconnected if not required. 
Motor rated at 12 Vdc, brake at 24 Vdc. 
No load rating: 25 RPM @ 12 Vdc @ 130 
mA. Overall size, excluding shaft, 5.15" 
long x 1.52" dia. 0.25" dia. x 0.9" long 
shaft with a press-fit gear. Threaded 
mounting holes on gearhead face. 

CAT# DCM-177 $2Q95 
each 

Output: approximately 
3 Volts @ 40 mA. 
2.40" square x 0.13" 
thick epoxy­
encapsulated 
silicon photovoltaic panel 
removed from solar lighting system. Solid, 
almost -unbreakable module with easy-to­
solder spots on backside. Ideal for solar­
powered battery chargers and other projects. 

CAT # SPL-60 $350 
each 

Video I RF Modulator 

video line level signals to 
RF which can be inputted to any television on 
channel 3 or 4. Channel 3-4 selector switch. 
Video, audio and power inputs are through a 7 
foot cable terminated with a mini-DIN plug 
which generally needs to be cut off so connec­
tions can be made directly to conductors in 
cable. We supply a hook-up diagram. 
Requires a 4.5 - 6 Vdc, 50 mA power supply or 
wall adapter (not included). $soo 
Large quantity available. each 
CAT# MOD-6 I 1 O for $4.50 each 

I 8.4V 250 mAH Battery Pack I 
Seven Sanyo AAA nickel ~ 
cadmium cells in a single ~ 
row. Shrink-wrapped in a .~ ~ 
sleeve with internal '\ ~ 
thermal cutoff and wire ~ 
leads. This pack comes 
apart easily if you want to 
separate and use the batteries 
individually or reconfigure into new 
packs. Overall size: 2.82" x 1.76" x 0.43." 

CAT# NCB-84 $aoo 
43¢ per cell 

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 in the State of California must include California State Sales Tax• NO C.O.D • Shipping and Handling $6.00 for the 48 Continental United 
States - ALL OTHERS including Alaska, Hawaii, P.R. and Canada Must Pay Full Shipping • Quantities Limited • Prices Subject to change without notice. 

II MANUFACTURERS - We Purchase EXCESS INVENTORIES ... Call, Write, E-MAIL or Fax YOUR LIST. II 
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items will be available when the relief 
agencies need them." 

Once a business registers with 
EAMS, it can post items it intends to 
donate to the relief effort. 
Government or relief agencies also 
register and post items that they need. 
An online credit system is utilized to 
enable the agencies and affected busi­
nesses to acquire the donated goods if 
and when needed. The system also is 
capable of taking online donations of 
volunteer time. 

Companies and individuals wish­
ing to donate goods and services 
should go to www.EAMS.org and 
register. 

HomeontheCam.com 
Breaks New Ground on 

the Web 

H omeontheCam.com TM applies 
cutting edge web cam and server 

technology to custom home construc­
tion. This unique service gives home­
owners remote video access to the 
building of their dream home from 
ground breaking through completion. 

In addition to the homeowner, 
custom homebuilders, developers, 
designers, and realtors can also use 
this service as both a virtual supervi­
sion and marketing tool. Several 
"Featured Home" projects are 
currently online and open to the 
public for review by logging on to 
www.HomeontheCam.com . 

HomeontheCam.com features 
live streaming video from jobsite to 
website. Each jobsite can be hosted as 
either open to the public, or as a pass­
word-restricted location, allowing only 
a selected few to view the progress of 
the project online. 

Contractors and homeowners 
can check on their homes. General 
contractors can keep an eye on multi­
ple jobsites without leaving their 
offices. Likewise, homeowners can 
view progress from anywhere, any 
time - even if they are on the other 
side of the world. 

According to Alan Bechtold, 
President of HomeontheCam.com, 
Inc., "Our service is especially useful 
for soon-to-be transferred business 
executives, their families, and others 
who live or work a great distance from 
their new home's lot. They can watch 
their home go up at any time and from 
any place with a computer connected 
to the Internet. It's an invaluable, cut­
ting-edge service that gives homeown­
ers the comfort of knowing their proj­
ect is in capable hands, in turn giving 
contractors an edge on their competi­
tion. " 

In addition to online supervision, 
HomeontheCam.com offers solutions 
to several problems faced by the gen­
eral contractors on jobsites including 
vandalism, theft, and miscommunica­
tion between contractors, subcontrac­
tors, and homeowners. 

Another feature that Hemeon 
theCam.com offers is continually up­
dated and archived editorial content 



and information of interest to home­
buyers and contractors. For additional 
information on HomeontheCam.com 
products and services, v1s1t 
HomeontheCam.com at www.Home 
ontheCam.com or call 888-580-3821 
toll-free. 

Flight Explorer and 
Satellink Technologies, 
Inc., Team Up to Put 

Real-Time Ground and 
In-Flight Situational 
Awareness Info into 

the CGckpit 

Flight Explorer®, the world's leading 
provider of Internet-based real­

time flight tracking information, and 
SatellinkTechnologies, Inc., the premier 
provider of broadcast satellite infor­
mation delivery systems, now have an 
agreement to offer Flight Explorer as 
part of the Satellite Technologies 
Merlin TM System. The agreement pro­
vides, for the first time, a fully func­
tional aircraft situation display for sub­
scribers in the cockpit. 

The new service, called "FE 
lnFlight," will provide live flight track­
ing and decision tools to pilots in the 
cockpit to enhance situational aware­
ness during ground and in-flight oper­
ations. Specifically, pilots will be able to 
view, in real-time, air traffic and weath­
er along their routes and at their des­
tinations to help them make decisions 
about the route and timing of their 
flights. Merlin uses satellite broadcast 
technology to provide a suite of flight 
information, weather data, and other 
capabilities directly to pilots in the 
cockpit. The service will be available in 
the first quarter of 2002. 

Flight Explorer is the maker of 
Flight Explorer Professional TM, one of 
the easiest, most powerful and reliable 
aircraft situation displays in the indus­
try. With only a personal computer 
and Internet access, anyone - from a 
major airline dispatcher, fleet opera­
tions or airport manager, even an 
awaiting limousine company - can 
use Flight Explorer Professional to 
track, in real time, aircraft anywhere 
over the US (including Alaska and 
Hawaii), Canada, the UK, and portions 
of the Atlantic and Pacific oceans. 
Flight Explorer Professional informa­
tion is updated every I 0 seconds. 

Walter Kross, CEO of Flight 
Explorer, said, "We're excited to team 
up with Satellink to bring the power of 
Flight Explorer's real-time situation dis­
play directly into the cockpit, giving 
pilots another tool to enhance flight 
safety, awareness, and efficiency." Harlan 
Hamlin, vice president and general 
manager of aviation services for 
Satellink Technologies, said, "The addi­
tion of Flight Explorer's aircraft situa­
tion display to Merlin's broad range of 
high-quality, real-time graphical and text 
weather products is exciting news for 
all pilots. The combination of real-time 
weather and air traffic information pro­
vides pilots, for the first time, with a 
vast array of flight-safety and mission-

' 

critical information. We believe this sys­
tem will significantly improve flight safe­
ty and reduce the cost of operations. 
Initial reaction from the aviation com­
munity has been outstanding." 

Palm Launches 
Regional Training 

Workshops for 
Individuals and Schools 

Palm, Inc., now has available regional 
workshops aimed at providing pro-

fessional development for individual 
educators and schools on how to 
effectively integrate Palm TM handheld 
computers into teaching and learning. 

Regional workshop providers are 
located in California, Indiana, Texas, and 
Massachusetts and provide a high-qual­
ity learning experience specially 
designed to meet the needs of admin­
istrators and teachers using Palm 
handhelds in the classroom. 

The workshop providers have 
expertise in the Palm OS® platform 
and years of personal experience as K-

12 educators and administrators. 
Additional information is available at 
www.palm.com/education. 

Compaq Helps Make 
Holiday Shopping 

Easier with 'Gifts That 
Go' Online Gift 

W hile online shopping has made 
holiday gift hunting faster and 

more convenient, it still doesn't solve 

Tired of Expensive Inkjet Cartridges? 

Save 90% on Inkjet Inks ! 
Refill kits Black (8 oz) Color (4 oz C, Y, M) #of Refills Cost/Refill Kit Price 
Printer ICall for Others Not Listed!\ Black I Color Black I Color Black I Color 
HP500 Series, 400, Officejet 300, 350, Fax 7 14 4.71 2.85 32.95 39.95 
HP600 Series, Officejet 500, 570, 600, 610 630, 700 7 14 4.71 3.21 32.95 44.95 
HP820C, 855C, 870C, 1000C, 1150C, Copier 120, 210 6 12 6.67 3.33 39.95 39.95 
HP720C, 722C, 712C, 880C, 890C, 895C, 1120C, 1170C 6 12 6.67 3.75 39.95 44.95 
HP900C Series, P1000 Series, Officejet G55, G85, G95 6 12 6.67 3.75 39.95 44.95 
HP2000C Pro Color Printer, 2200, 2500 6 12 6.67 3.75 39.95 44.95 
Canon BJ-10, 200, 210, 240, 250 Apple StyleWriter 1200,1500 14 20 2.15 2.00 29.95 39.95 
Canon BJC-4000 Series, 2000, 5000 Series, Multipass Series 60 60 0.50 0.67 29.95 39.95 
Canon BJC-6000, 3000, S400, S450, S600, Multipass 755 14 8 2.85 1.67 39.95 39.95 
Epson Stylus Color 500, 200 20 17 1.50 2.35 29.95 39.95 
Epson Stylus Color 400, 600, 800, 850, 1520, Photo 20 17 1.50 2.65 29.95 44.95 
Epson Stylus Color 440, 660, 670, 740, 760, 860 20 17 1.50 2.65 29.95 44.95 
Epson Stylus Color 480, 580, 880 NEW 20 17 1.50 2.65 29.95 44.95 
Lexmark 3200, 5700, Z11 , Z12, Z31 , Z32, 15 17 2.67 2.35 39.95 39.95 

Compaq IJ300, IJ600, IJ700, IJ750, IJ900 Xerox XJ8C 15 17 2.67 2.65 39.95 44.95 
Lexmark Z42, Z51, Z52, Z83, Compaq IJ1200, A1000 NEW 15 17 2.67 2.65 39.95 44.95 
Lexmark Photo kit for 3200, 5700, 7000, 7200, Z42, Z51 , Z52 9 3.11 27.95 
Lexmark 2030, 2050, Execjet 11/llc, Medley 4C, Compaq IJ200 10 17 3.00 2.35 29.95 39.95 
Xerox HC 450, XJ4C, XJ6C 22 12 1.36 3.33 29.95 39.95 
New Combination Kits Black dye 4 oz I Color 2 oz each 44.95 
New Combination Kits Black pigmented 4 oz I Color 2 oz each 49.95 

Save 30 · 60% on New Compatible Cartridges 
Quantity DiscoWlts for 3 or 6+ cartridges Mix and match 

Printer BLACK Cartridge ~OLOR Cartridge 
(Call for Others Not Listed!) Qty 1 I 3 I 6+ Qtv 1 I 3 I 6+ 

Canon BJC-4000 Series, 2000, 5000 Series, Multipass Series 4.50 I 3.83 I 3.69 10.95 / 9.31 I 8.98 
Canon BJC-6000, 3000, S400, S450, S600, Multipass 755 7.95 I 6.76 I 6.52 7.50 I 6.38 I 6.15 
Canon BJC-70, 80, 85 (3 pack Black I 3 pack color) 9.95 I 8.46 I 8.16 14.95 / 12.71 / 12.26 
Epson Stylus Color, Color Pro, Pro XL 9.95 I 8.46 I 8.16 13.95/11.86/11.44 
Epson Stylus Color II, lls, 200 9.95 I 8.46 I 8.16 13.95/11.86/11.44 
Epson Stylus Color 400, 500, 600, 800, 850, 1520, Photo 9.95 I 8.46 I 8.16 13.95/11.86/11.44 
Epson Stylus Color 440, 660, 670, 740, 760, 860 9.95 I 8.46 I 8.16 13.95/11.86/11.44 
Epson Stylus Color 750, 900, 980, 1200 10.95 / 9.31 I 8.98 15.95/13.51/13.08 
Epson Stylus Color 480, 580, 880 NEW 10.95 / 9.31 I 8.98 14.95 / 12.71 / 12.26 
Epson Stylus Color 777, 870, 875, 1270 Requires Empty Return ! 11.95 / 11.95 / 11.95 15.95/15.95/15.95 

Quality Inks and Toners for: 
HP Epson Lexmark 
Canon Apple Xerm 

lnklef _ .. ~ 
South- - ·· -- ·--, 

jv1SAj 

• ii 

New Combination Black I Color Kits 
4 oz black dye I 2 oz C,M,Y color - $44.95 
4 oz black pigmented I 2 oz C,M,Y - $49.95 

Mon - Fri 8:30-5:30 PDT 11 :30-8:30 EST 

Call or see us online! 

www.inkjetsw.com 1-800-44 7-3469 
(480) 668-1069 Fax (480) 668-0959 
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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 Iha world. Ruggedly designed 
to resist wear, the PRIMER supports 
several different programming 
Languages Including Assembler, 
Machine Language, C, BASIC, 
and FORTH. A comprehensive 
Instruction Manual contains 
over 25 lessons 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. 

• Scan Keypad Input & Write to a Dlaplay 

Application 
Projects 
Include: 

• Detect Light Levels with a Photocell 
• Control Motor Speed using Back EMF 
- Design a Waveform Gener1tor 
.. ~e:::;.:~~ Tempefiiure 
• Program EPROMa 
• Bua Interface an 8255 PPI 
• Construct a Capacitance Meter 
• Interface and Control Stepper Motors 
• Design 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 aerial port {shown In picture). Additional options 
Include a heavy-duty keypad (shown In picture) and a 9V power supply - aae our 
website. Quantity discounts are available. Satisfaction guaranteed. 

Since 1985 
OVER 

16 
YBARS OF 

SINOLB BOARD 
SOLUTIONS 

cm Ac. • inc. 
Phone 618-529-4525 Fax 618-457-0110 
2390 EMAC Way, Carbondale, Illinois 62901 
World Wide Web: http://www.emaclnc.com 

Circle #100 on the Reader Service Card . 

REFILL INKS FOR 
INKJET PRINTERS 

Refill your old cartridge and 
save. All refill kits come 
with instructions and need­
ed materials for refilling 
inkjet cartridges. Available 

for Canon, Epson, Hewlett Packard, Apple, 
Compaq, and Lexmark printers. 

HARD-TO-GET ~ 
PRINTER RIBBONS ~ 

Gorilla Banana, Commodore, Texas Instruments, 
Centronics, Riteman, Apple, Printronix, Star 

Over 300 different ribbons in stock. 
All ribbons new, not re-inked . 

Check our web page or write for complete price list . 

H.T. ORR Computer Supplies 
249 Juanita Way, Placentia, CA 92870-2216 

714-528-9822 • FAX 714-993-6216 

(.:;j Toll Free 1-800-377-2023 
011

, . ,,., 

e-mail: Htorr@aol.com t .•.•• ~ ' 
7v http://members.home.net/htorr/index.htm l[]I 

Circle #106 on the Reader Service Card . 

the problem of knowing what to buy. 
Compaq Computer Corporation has a 
solution: the "Gifts That Go" Gift 
Center and Wish List web site of great 
tech gifts for today's busy lifestyle. 

about how to purchase the gifts cho­
sen, to as many friends and family 
members as he or she wishes. 

help consumers bring balance to their 
work and home lives by providing any­
time, anywhere access to information 
and entertainment." 

Found at www.compaq.com/gtg, 
the "Gifts That Go" Gift Center fea­
tures a Wish List function that allows 
visitors to "browse" a selection of 
portable digital audio and computing 
products and choose items they would 
like to receive as a gift.After browsing, 
the visitor can choose to send an 
email, including information and details 

"Compaq and many other compa­
nies are helping to take the guesswork 
out of holiday shopping with wish lists 
and similar online services, to help 
consumers save time and reduce 
stress during one of the busiest times 
of the year," said Trey Litel, marketing 
manager in Compaq's Access Business 
Group. "Compaq is taking that con­
cept one step further, by also offering 
a selection of portable products that 

Consumers Lost $4.J 
Million to Internet 
Fraud in First I O 
Months of lOO I 

Consumers reported losses total­
ing $4.3 million, or $636.00 per 

The Pocket Proarammer 

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

Only $149.95 

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

lntronics, Inc. 
Box 12723 I 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 
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1a.1a.1a. PR I IV/EC ELL ""~ . . 
IF YOU NEED NEW BATTERIES FOR YOUR ELECTRONIC EQUIPMENT 
DON'T PITCH EM'· SEND THEM FOR REBUILDING I· SAVE $ $ 

• WE INSTALL NEW NI-CAD OR Nl·MH BATTERIES INTO YOUR CASE. rn 
WE IMPROVE PERFORMANCE TO BETTER THA N ORIGINAL. 

• WE FIX WHAT CAN7 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 
, WE SAVE YOU""" MONEY····$$$$ 
WE SERVICE RECHARGEABLE BA TTERY ASSEMBLIES FOR ALL TYPES OF ELECTRONICS. 

RADIOS. SCANNERS, CORDLESS TOOLS. BAR CODE READERS, GPS, SCIENTIFIC, SURVEILLANCE 

GENERAL ELECTRIC UN /DE N RADIO SHACK 
MPD PLS MPA 4850P $ 34.SO APX6SO 1050 1105 $ 32.SO HTX 2021404 $ 22.SO 
MPO PLS MPA 4860P $ 39.SO 1010 1070 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 K E NWOOD 

BP205 1600mAh $ 22. 50 PB2/6/33/34 $ 28.60 
M AXON SA-11551160 $ 39.95 !C OM PB7/8/9/13/14/18 $ 34.50 

MOTOROLA 
BP2 I BP3 /BP22 $ 19.60 KNB6/7/12/14/1 6 $ 34.60 
BP6 I BP23 / 24 $ 27.60 PB10/26/26/32 $ 24.50 

MX300 HT600 MT1000 STX BP7 I CM7/ BPS $ 34.60 
NTN 4586 4824 6414 $ 37.50 BP167/174/180 $ 34.60 

CORDLESS DRILLS 
50% MORE CAPACITY. NTN 6447 6621 6646 $ 37.50 CM140/1411166 $ 41.60 

NLN 6860 NTN 4327 $ 39.50 Any brand 7.2V $ 21.60 
YAESU Any brand 9.6V $ 29.60 

MIDL A ND FNB 3 4 121416 $ 32.95 Any brand 12.0V $ 36.60 
70-810 816 819 821 $ 39.96 FNB19 21 26 27 38 $ 32.95 Any brand 14.4V $ 39.60 
826 826 832 836 860 s 39.96 FNB 10 1117 26 36 $ 23.95 Any brand 18.0V $ 44.60 

See our web pages about rebuilding battery packs used for Land Surveying. 

BATTERY REBUILD SERVICE 
FOR INFORMA TJON A B OUT YOUR REQUIREMENTS ... CONTACT US: 
USE THE EASY INFO. REQUEST PAGE AT http:l!www.primecelf.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 

Circle #105 on the Reader Servi ce Card . 

person, in Internet fraud to the 
National Consumers League's (NCL) 
Internet Fraud Watch (IFW) during 
the first I 0 months of 200 I, up from 
$3.3 million and $427.00 per person 
for all of 2000. 

"Increases in loss coupled with 
predictions of less travel and more 
online shopping this holiday season 
make it more important than ever for 
consumers to understand how to 
avoid online scams and shopping 
mishaps," said Susan Grant, director of 
the National Consumers League's 
Internet Fraud Watch. 

Though consumers are using their 
credit cards more online, money 
orders are still the most common way 
Internet fraud victims paid for their 
products or services. 

"Credit cards are the safest way 
to pay because you can dispute the 
charges if something goes wrong, 
Grant said. "And new technologies like 
substitute or single-use credit card 
numbers add an extra measure of pro­
tection against someone else fraudu­
lently using your account." 

NCL has released Six Tips for 
Shopping Safely Online to help con­
sumers avoid scams and mishaps this 
holiday season. 

I . Get the scoop on the seller. 
Check complaint records at your state 
or local consumer protection agency 
and Better Business Bureau. Get the 
physical address and phone number to 
contact the seller offiine. Look for sell­
ers belonging to programs that 
encourage good business practices 
and help resolve complaints. 

2. Use a credit card. It's the safest 
way to pay because you have the legal 
right to dispute charges for goods or 
services that were never ordered, 
never received, or misrepresented. 

3. Ask your credit card issuer 
about "substitute" or "single-use" 
credit card numbers. This new tech­
nology allows you to use your credit 
card without putting your real account 
number online, protecting it from 
abuse by "hackers" or dishonest 
employees of the seller. 

4. Look for clues about security. 
When you provide payment informa­
tion, the "http" at the beginning of the 
address bar should change to "https" 
or "shttp." Your browser may show 
whether the information is being 
encrypted, or scrambled, as it is being 
sent. See what web sites say about 
how they safeguard your information 
in transmission and storage. Don't 
provide sensitive information by email. 

S. Know the real deal. Get all 
details before you buy: a complete 
description of items; total price, includ­
ing shipping; delivery time; warranty 
information; return policy; and what to 
do if you have problems. 

6. Keep proof handy. Print and file 
the information in case you need proof 
later. NV 



HAM liEAR 
I 
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WANTED: ROCKWELL-Collins HF-80 
equipment, 85 I S-1, 237B-3 log periodic, 
Collins literature. Jim Stitzinger 805-259-
20 I I, 805-259-3830 (fax), bfl-jfs@smart 
link.net 

2.4GH:z ATV - 8 channel TRANS­
MITTERS AND RECEIVERS. 35mW 
output power, I video channel, 2 audio. SMA 
connectors. NTSC/PAL compatible. 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. EzATY. Visit 
our web-site for dealers or order on-line at 
www.4atv.com 

I .2GH:z ATV - 8 channel TRANS­
MITTERS and RECEIVERS. 75mW 
output power, I video channel, 2 audio. SMA 
connectors. NTSC/PAL compatible. Includes 
I /4 wave rubber duck antenna. Standard fre­
quencies are: 1250, 1255, 1260, 1265, 1270, 
1275, 1280, 1290 MHz. Custom frequencies 
are available. $79/each for transmit­
ter. $79/each for receiver. EzATY. 
Visit our web-site for dealers or order on­
line at www.4atv.com 

2.4GH:z POWER amplifier with power 
supply. I 0-40 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-2.5GHz. 
$189/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 

SUPER HIGH GAIN 14 dbi flat antenna 
with N or SMA connector tuned for 2.3-2.5 
GHz. Use with 2.4GHz ATV 8 channel trans­
mitter or receiver. $ I 79/ea. SPECIAL 
PRICE. EzATV.Visit our web-site for dealers 
or order on-line at www.4atv.com 

SATELLITE TV. Complete selection of C 
& Ku band equipment, 
WWW.DAVESWEBSHOP.COM 

BATTERIE§/ 
CHAR Ii ER§ 

THE SMART BATTERY CHARGER 
for lead acid or gel cell batteries. Can be left 
connected to the battery INDEFINITE­
LY, will not overcharge! Standard kit is I 2V 
@ I amp. This kit is I 00% complete. For the 
kit order #I SO-KIT at $59.95. For an assem­
bled and tested unit, order #150-ASY at 
$79.95. CA residents add 7.75% sales tax. 
Add $6.50 per unit shipping. MC/VISA 
accepted.A&A Engineering, 2521 W. La Palma 
#K,Anaheim, CA 9280 I. 714-952-21 14, FAX 
714-952-3280. www.a-aengineering.com 

CB­
§CAl\ll\IER§ 

CB MODIFICATIONS! Freq­
uencies, books, kits, high-perfor­
mance accessories, plans, repairs, 
amplifiers, I 0-meter conver­
sions. The best since 19761 
Catalog $J. CBCI, Box J0655NV, 
Tucson, AZ 8575 I. 
www.cbclntl.com 

240+ CHANNEL CB/HAM/FRS/COM­
MERCIAL radios: AM/FM/SSB/CW export/ 
domestic: RCI, TEKK, Motorola, Uniden, 
Cobra, Alinco, Kenwood. Mies, antennas, Ii n­
ears, meters, mod books, manuals, schemat­
ics, night scopes, and tons more stuff! 
Catalog $3. MAXTECH, Box 8086, New 
York, NY 10150. 718-547-8244. www.penny 
circus.net 

COMPUTER 
HARDWARE 

DEC EQUIPMENT WANTED!!! We 
are buying DEC systems, boards, terminals, 
drives and peripherals. Also Scientific Micro 
Systems (SMS), CMD, Datability, Dilog, DSD, 
EMULEX, other DEC compatibles. Please 
contact us for a quote or fax/email your 
equipment list. We buy, sell, and trade. KEY· 
WAYS, INC., 937-847-2300 or fax 937-
847-2350 or email buyer@keyways.com 

VGA TO COMPOSITE (NTSC) VIDEO 
CONVERTER - ULT-2000. Handheld. 
Powered from keyboard with $-video and 
RGB outputs, too. 3: I zoom control 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 

DATA ACQUISITION: This very com­
pact and low-cost kit will allow virtually any 
PC to be used for quick and easy data acqui­
sition and control. It connects to any stan­
dard parallel printer port, and despite its tiny 
size provides eight analog inputs, four digital 
inputs, and four digital outputs. 
www.electronickits.com 

EVERYTHING NEW w/warranty! Best 
prices. Motherboards with CPU 900MHz 
$195, custom configured systems, modems, 
multimedia kits $29, scanners, monitors, 
cases, $20. Hard drives to 200 gigabytes. 540 
megabyte $15. Call 714-778-0450. Email: 
ccl@surfside.net 

COMPLETE SYSTEMS: 900MHz sys­
tems $399. Pentium II from $199, mother­
boards $20, color printers $45, 1.44/ 1.2 flop­
pies, speakers $I 0. 714-778-0450. 

750MH:z AMD Duron comput­
er system. 40 gigabyte hard drive, 
52X CD-ROM drive, I 28MB memory, 
64MB video, 4 USB ports, LAN, 56K 
modem/voice/fax, sound, speakers, key­
board, mouse , ATX case, many FREE 
applications, 2 year warranty! $359. 
900MHz AMD Athlon T-Bird system, same 
as above but with DVD player, $449 or 
1.2 gigabyte w/256 memory for $519 or 
1.333 gigabyte w/512 memory for $559! 
Upgrade your old computer, 750MHz 
CPU and ATX motherboard with 
video/sound/modem/LAN, all ports $159, 
see web or call for more types, see 
www.saveware.com for more deals! Call 
about CDRW writers, scanners, monitors, 
printers, memory, and other add-ons. 
Visa/MasterCard/ Am ex/Discover, 
order toll free 1-877-882-0431, 
www.saveware.com 

SONY PLAYSTATION plug-in 
GAME ENHANCER $25 or sol­
der-in mod-chip $15! Plays backup 
COPY of CD, you do not need to have 
original to play backup! 
Visa/MasterCard/Amex/Discover, order toll 
free 1-877-882-0431 , www.saveware.com 

NewComputer.com COMPARES 
prices and detailed product specifications 
from top online sellers. Visit 
NewComputer.com to save time when 
shopping for new computer equipment. 

COMPUTER 
!iOFTWARE 

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 

FULL VERSION (can work as 
upgrade) Windows 98 SE $119! 
Windows 958 $79. 
Visa/MasterCard/Amex/Discover, order toll 
free 1-877-882-0431, www.saveware.com 

LIQUIDATION WINDOWS 
95/98/2000, Office suites $I 0-69. Windows 
companion $5 . Windows tutorials $5, 
Norton bonus PACK $15. 714-778-0450. 

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 

WWW.SCHEMATICA.COM FOR pro­
fessional freeware and shareware.Active and 
passive filter design, 555 designer, linear sim­
ulators. 

CAM & MOTION: Z-trace PCB tool path. 
Plotcam motion control. www.ddt-us.com 

COMPUTER 
EIJUIPMEl\IT 

WAl\ITED 
WANTED: FOR historical museum, pre-
1980 microcomputers, magazines, and sales 
literature. Floyd, VA 24091-0341 (540-763-
331 1/540-382-2935). 

DEC EQUIPMENT WANTED!!! We 
are buying DEC systems, boards, terminals, 
drives and peripherals. Also Scientific Micro 
Systems (SMS), CMD, Datability, Dilog, DSD, 
EMULEX, other DEC compatibles. Please 
contact us for a quote or fax/email your 
equipment list. We buy, sell, and trade. KEY· 
WAYS, INC., 937-847-2300 or fax 937-
847-2350 or email buyer@keyways.com 

6809 GIMIX CPU card wanted. Doctor 
Gordon 305-653-8000. Office 30 I. 16800 
NW 2nd Ave., Miami, FL 33169. 

TE§T 
EIJUIPMEl\IT 

FEITEK PROVIDES repair, calibration 
and traceable certifications of test equip­
ment. Free estimates. We buy, sell and trade 
all makes of test equipment. Visa and 
MasterCard accepted. Check out our inven­
tory and specials at WWW.FEITEK.COM 
2752 Walton Road, St. Louis, MO 631 14, 314-
423-1770. 

KENTRONIX TEST EQUIPMENT 
SPECIALS. Check our WEB site at 
http://www.kentronlx.com for 
monthly specials. We are also looking to buy 
test equipment, coaxial and waveguide com­
ponents, manuals, etc. Contact Brian at 732-
681-3229 or FAX 732-681-3312. E-Mail: 
brian@kentronix.com 

DEC EQUIPMENT WANTED!!! We 
are buying DEC systems, boards, terminals, 
drives and peripherals. Also Scientific Micro 
Systems (SMS), CMD, Datability, Dilog, DSD, 
EMULEX, other DEC compatibles. Please 
contact us for a quote or fax/email your 
equipment list.We buy, sell, and trade. KEY­
WAYS, INC., 937-847-2300 or fax 937-
847-2350 or email buyer@keyways.com 

TEST EQUIPMENT technicians needed: 
calibration and repair techs. Three full-time 
openings. Our company sells, rents, repairs, 
and calibrates HP and Tek. We are located in 
Broomfield, Colorado, between Boulder and 
Denver. We perform electronic and physi­
cal/dimensional calibrations. Please send 
resume to irl@calibration.com 
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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. 

POCKET TESTBENCH, inexpensive 
RS-232 virtual instrument, with oscilloscope, 
logic analyzer, counter, and generator modes. 
www.oricomtech.com 

CHECK OUR growing line of audio test 
instruments: data sheets, user guides, soft­
ware. TDL Technology, Inc., 
www.zianet.com/tdl. 

GIANT DIRECTORY ONLINE: Over 
500 dealers in used test equipment, used 
semiconductor production equipment, sur­
plus lasers, optics, vacuum equipment, etc. 
Test equipment auction and rental sites, US 
and foreign dealers, manual dealers, too! 
No registration or cookies. 
www.blg-list.com 

§ECURITY 

ALARMLAND.COM SECURITY 
devices for professionals. Motion detectors, 
panels, contacts, CCTV. and more. Fax your 
order to 732-840- 1390. 

KEYSTROKE LOGGER: This tiny piece 
of hardware installs between your ke1board 
wire and computer in seconds. Then it logs 
all keystrokes, which you can view at your 
convenience. www.spousewatcher.com 

SPY-LIKE micro digital camera 
QUICKPIX Qp-2. Digital still camera, 
NetCam solution and AVI movies capability. 
Great pricing for Nuts & Volts readers, enter 
coupon "NV" for $20 instant discount. To 
order call 604-468-9290 or visit 
www.nsiradio.com 

THE TLC- I records automatically all tele­
phone conversations up to 12 hrs. on a sin­
gle tape, $79. The FMX-1 detects and 
locates bugging devices, $69. The TLP-1 
stops others from listening in or recording 
your telephone conversations, $49. Send 
check to Vakis, 2930 Pine Ave., Niagara Falls, 
NY 1430 I. Buy wholesale directly from man­
ufacturers. 

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 

(5M-50KM) telescopic lens. Scope length 
40 cm, minimum focus 6 meters, multi coat­
ing, weight 2,200 grams, d=80, f=500mm, all 
aluminum alloy made body, compac canvas 
case, extendable photo adapter tube and sun 
shade scope $325, flat mini color camera 
$1 I 0, 7" TFT LCD with audio $280. Contact 
Stop Electronics 760-357-5350. 
www.toditotools.com 

MICROSCOPE CAM 200X, 480 TV line, 
0 lux, Sony DSP chipset for $250. Contact 
Stop Electronics 760-357-5350. 
www.toditotools.com 

2.4GH:z WIRELESS transmitter 
/receiver kit. ASK-2008-TR, 8 fre­
quencies uP controlled 2.300 to 2.481 MHz, 
video NTSC/PAL with 2 channels of audio 
for development testing. 12 VDC/ I 00 mA for 
both transmitter and receiver. Includes 2 
rubber duck antennas. $1 2 5. Mateo, Inc., 
Schaumburg, IL, 1-800-719-9605, 
sales@matco.com or visit/order on-line at 
www.matco.com 

SURVEILLANCE-COUNTERSUR­
VEILLANCE: I buy and sell used equip­
ment. Steve 410-879-4035. 

9 VOLT IR sensitive B/W high res 
430 TVL camera with optional black 
low-profile swivel adjustable enclosure. Pin 
hole or Std. lens type. 6, 8, and I 2mm lens 
are available. I /3" CCD, 3.6mm/F2.0 lens 
included; works from 7.5-13 VDC, highest 
voltage range in market. 0.08 lux, 1.27" x 
1.27" x 0.5"D pinhole or 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 

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 line. Red uced price! 
$I 79/system. Additional cameras, 
$I I 0/ea. Mateo, Inc., Schaumburg, IL, 1-
800-719-9605, sales@matco.com or 
visit/order on-line at www.matco.com 

SECURITY DISTRIBUTORS needed 
for our complete line of products. See our 
product features in the Electronics 
Showcase section on page 79. www.mat 
co.com and call 1-80 0 -719-960 5. 
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40 DAYS and 40 NIGHTS 
RECORDER. Time lapse, with remote, can 
be activated by either contact closure or 
continuous duty operation with standard T-
120 tape. Models from $349-$529. 
Mateo, Inc., Schaumburg, IL, 1-800-719-9605, 
sales@matco.com or visit/order on-line at 
www.matco.com 

SCANNING MOTOR - A-UOSC 
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! $39/each, 
or $25/each in qty. of 4. Small size, 3-
l /2"D x 2"H. Mateo, Inc., Schaumburg, IL, 1-
800-719-9605, sales@matco.com or 
visit/order on-line at www.matco.com 

WEATHER RESISTANT OUTDOOR 
CAMERAS. WR-700 type, high impact 
tempered glass with stand. Black & white 
(430 lines) , or color (420+ lines) available. 
Standard 3.6mm lenses with optional lenses 
of 6, 8, and 12 mm at $20 extra. B/W 
$1 19/each. Color $I 79/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 

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 

SEE THE NEW MATCO PRODUCT 
FEATURES AND PRICES in the 
Electronics Showcase section on page 79. 

5" AND 5.5" LCD high definition 
colo r 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. Special price with regulated 
power $249/each. Mateo, Inc., 
Schaumburg, IL, 1-800-719-9605, 
sales@matco.com or visit/order on-line at 
www.matco.com 

I 

VGA TO COMPOSITE (NTSC/PAL) 
VIDEO CONVERTER - ULT-2000. 
Small foot-print. Powered from keyboard 
with $-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 

16 CHANNEL MULTIPLEXER 
MUX-1 600. Display 4, 8, and 16 video 
outputs directly on a TV or security monitor. 
This is the only device which allows full 
screen display of video on VCR playback (see 
40 days and 40 nights recorder) . Plenty of 
options including tilting, zoom, individual gain 
adjustments, etc. Reduced price! $799/ 
each. Special 4 channel version, 
MUX-400, $429/each. Mateo, Inc., 
Schaumburg, IL, 1-800-719-9605, 
sales@matco.com or visit/order on-line at 
www.matco.com 

14" B/W high resolution SECURI­
TY MONITOR. A standard 12" monitor 
is just too small for most applications. 
Attractive dark gray enclosure with audio 
and built-in speaker. 75 ohm termination 
switch for balancing with all types of CCD 
board cameras and other video inputs. 
$139/each. 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. 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 

COLOR & B/W board cameras 
w/cases, BX-120-LC (350 lines color) $89; 
BX-125-LC (380 lines colo r) $99, sub-minia­
ture BX-123-AU (420 lines B/W with audio) 
$69. Mateo, Inc., Schaumburg, IL, 1-800-719-
9605, sales@matco.com or visit/order on­
line at www.matco.com 
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CAMERA DISTRIBUTION Box, 
XF-2SO-DC/XF-2SO-AC. Connect 
your cameras directly to power source with 
screw terminals or plug in using a 2.1 mm 
connector. Special price: $S9 (DC 
version) and $49 (AC version). Can 
use pre-molded SO foot video/power 
cable A-401-CA $1 S. Mateo, Inc., 
Schaumburg, IL 1-800-719-9605, 
sales@matco.com or visit/order on-line at 
www. matco.com 

INFRARED CAMERA for under­
water or all-weather use, AX-808 
(B/W) or AX-808-C (color). Designed for 
lake water to depths of 85 feet. Enclosed 
LEDs illuminates up to a distance of 20 feet. 
12 volt operation. Color $149, B/W 
$99. Mateo, Inc., Schaumburg, IL, 1-800-719-
9605, sales@matco.com or visit/order on­
line at www.matco.com 

WIRELESS COLOR rechargeable 
1.4GHz system,ASK-7003-TR. 150 foot 
range. Includes camera/transmitter, receiver 
and built-in battery pack with charging sys­
tems. Range 150 feet. High volume sell­
er! $I S9. Mateo, Inc., Schaumburg, IL, 1-
800-719-9605, sales@matco.com or 
visit/order on-line at www.matco.com 

QUAD PROCESSOR works with 
VGA monitor, QVS-104-CV. NTSC 
inputs, composite outputs as well as output 
for direct connection to VGA monitor. Saves 
cost of expensive high-grade security moni­
tor, $169. Mateo, Inc., Schaumburg, IL, 1-
800-719-9605, sales@matco.com or 
visit/order on-line at www.matco.com 

!iATELLITE 
EQUIPMENT 

FREE SATELLITE TV Buyer's Guide. Low 
prices on big dish systems, upgrades and 
parts. Upgrade to digital with new 4DTV 
receiver or sidecar. Best prices on little dish 
systems, too. Backed by Skyvision's technical 
expertise, YOU CAN do it yourself! 
www.skyvision.com Call 1-800-543-
3025. 

SATELLITE TV. Complete selection of C 
& Ku band equipment, 
WWW.DAVESWEBSHOP.COM 

SATELLITE REPORT: Find all the latest 
in satellite descrambling in this 54-page 
report. Lists all the cheapest and reliable 
sources for hacked cards and equipment. 
www.electronickits.com 

WHOLESALE PRICING. Call, fax, or 
email for free catalog of over 1,600 items 
from satellites, cable, security, telephone wire 
and connectors. Quality pricing, fast shipping 
& great discount pricing.Your accessory con­
nection. Call SkyMarketing @ 1-866-637-
4965 or 219-489-7525. Fax: 219-489-2285. 
Email: skymark@fwi.com or visit us on the 
website at www.sky-marketing.com 

WILL PURCHASE your old satellite card 
(H card) . Call Mike at 828-684-7672. 

MILITARY 
!iURPLU!i 

ELECTRONIC§ 
DOS IM ETE RS/RAD I ATI 0 N 
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 

AUDIO - VIDEO 
- LA!iER!i 

STUDIO GEAR, antique radios, tubes, pro 
video, and unusual collectibles at 
WWVV.bibbtek.com Call Tom @ 856-222-
0636, fax to 856-222-0638 for printed list. 
Credit cards welcome. 

CABLE TV 

CABLE CONVERTERS. Brand new 
Viewmaster, Media Tech. Latest technology. 
Blowout wholesale prices. Guaranteed, 
ready to go. Call for flyer 412-833-0773. 

CABLE PARTS & EVERYTHING. 
Parts & accessories. Best prices & quantity 
discounts. WE DON'T SELL BOXES. 1-800-
MODULE-O. 

WANTED: TEKNIKA 6510 cable con­
verter boxes. 707-928-5528. 
lorrendaro@webtv.net 

CABLE REPORT: This 50 page report 
contains all the latest in how cable systems 
have been compromised. Including cheap and 
reliable sources for test chips and equip­
ment. www.electronickits.com 

CABLE PARTS! Computer parts. Call for 
great prices or visit us on the Web: 
HTTP://WWWCB-Electronics.com or call 
1-800-436-8630. 

POSITIVE AND negative cable TV filters. 
www.gofilters.com 1-800-235-8080. Mike is 
back, give us a call. We can help in all situa­
tions. 

CABLE TV converters, brand new 125 ch 
like VM4000 $49 (I 0 lot). Original convert­
ers as low as $29. Warranty, call for best 
prices, 214-552-0078. 

CABLE PARTS for all makes and models, 
computer software, assembly & engineering, 
parts and accessories. Best prices & quantity 
discounts. NO CALIFORNIA SALES. 
http://www.angelfire.com/movies/testchips/i 
ndex.htm 1-888-322-3886. 

RAW UNMODIFIED CONVERTERS. 
Thousands in stock.Any and all models avail­
able. 12S4s in stock. SPECIAL on I lS 
channel volume controlled 
basics. No minimum to buy. No order too 
big, no order too small. FORGET THE HYPE, 
$ ABSOLUTE LOWEST PRICES $. Special 
this month on 2254s and 8600s. Call today 
412-798-1644. 

ABC WHOLESALERS, IMPORTER 
& DISTRIBUTORS OF NEW 
UNMODIFIED I lS CHANNEL 
CONVERTER, MONTHLY SPECIAL 
MINIMUM LOTS OF I 0 . SA 8600 
$1S ea., JERROLD BB $4S ea., JER­
ROLD 7111 $I 9.9S ea., PIONEER 
61 I 0 , 61 I 0 $1S ea., TOCOM S S07, 
S SOJ $1 S + ALL MODEL 
REMOTES. SE HABLA ESPANOL, 
SAME DAY SHIPPING. 1-800-S I 0-
1924. 

SPECIAL $4S ea. BRAND NEW 
llS CHANNEL BASIC CONVERT­
ERS. ALSO AVAILABLE AT LOW 
LOW PRICES SCIENTIFIC 
ATLANTA.JERROLD, TOCOM, PIO­
NEER, ALL CONVERTERS 
SHIPPED UNMODIFIED, SAME 
DAY SHIPPING, SE HABLA 
ESPANOL. www.abcintern 
ationaldist.com 1-800-889-8841. 

CABLE TV converter wholesaler. 
Brand new I lS channel convert­
er, 10 lot $4S . Unmodified DPV 
7112 $I 9.9S, SA 8600 $1S. Call us 
for lowest prices on other mod­
els such as BB, CFT, Pioneer, SA 
8S80. Dealers only, 1-888-860-
6J6S. 

CABLE CONVERTERS. CFTs, 
Basebands, Scientific Atlanta, Pioneer, Zenith, 
Panasonic. 718-262-0900, oo7sfn@aol.com 

CABLE PARTS for all makes and 
models, raw boxes at low prices. 
Call 1-888-8 I 7-8 I 00. No NY 
sales. www.chipplace.com 

I 

I 
I 
I 

TELEPHONE/FAX 

PHONE MANAGER: This unit looks 
exactly like a Caller ID, except it records 
time, date, and length of all outgoing calls. 
www.spousewatcher.com 

COMPONENT§ 

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 

WANT TO Buy: ICs, military & aircraft 
relays, diodes, transistors, connectors, tanta­
lum capacitors, electronic test equipment & 
most components. Hoffy Electronic Ent., E­
Mail: Hoffie I I 65@aol.com 818-718-1 165, 
FAX 818-341-5506. 

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 

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 

ELECTRONIC KITS, components, 
meters, software . School/club discounts. 
Hard-to-find items. Authorized ECG/NTE 
distributor. Call J-Tron 1-888-595-8766, 
www.j-tron.com 

RF TRANSISTORS, TUBES, 
TEFLON WIRE, SILVER MICA 
CAPS. 2SC2290, 2SC2879, SD 1446, 
MRF455, MRF454, 2SCl969, 2SC2166, 
2SB754, TA7222AP, 2SC2086, TA7222AP, 
MRF247, MRF3 I 7, SAV7, etc. , 4CX250B, 
4CX I OOOA, 4CX I 500B, 3CX400A7/8874, 
3CX3000A7, 4CX400A, 572B, etc. Teflon 
wire specials 1,000 ft. 16 gauge . 15 cents ft., 
1,000 ft. 18 gauge . 14 cents ft., silver mica 
caps, resistors, see our catalog for other 
products. Westgate 1-800-213-4563. 

ELECTRONIC COMPONENTS, kits, 
test equipment, books, tools, and 
supplies for hams, hobbyists, and busi­
nesses. Many hard-to-find items like variable 
capacitors, vernier dials and drives, coil 
forms, magnet wire, toroids, more. 
www.oselectronlcs.com 

MICRDCDl\l­
TROLLER!i 

ATMEL 89CXXXX programmer, IBM 
parallel port, C ++ source code, schematics, 
$250 + S/H. http://members.aol.com/ 
HawaiianComputer 

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. 

PIC PROGRAMMERS: Several different 
programmer kits that you can build yourself 
all the most popular PIC and Atmel chips. 
www.electronickits.com 

THE WORLD'S largest range of AVR & 
PICmicro hardware and software. Home of 
the very popular SimmStick ™. Hi-Tech PIC 
C compilers $I 00 off. Biggest range of 
PICmicro/AVR C & Basic compilers from all 
over the world. Many delivered via a web 
download. On-line real-time shopping cart. 
World wide delivery. Microcontroller kits 
and associated components. Dealer for N&V, 
CCS, Bascom, Codevision, FED, Hi-Tech, DIY 
HK, Newfound Warp-13, Tato, Codedesigner, 
BasicMicro, Lawicell, Wirz, Square One, 
PI 6PRO/PICALL Rego, and many more. 
Customer satisfaction guaranteed. 
http://www.dontronics.com 

PIC DESIGNS DONE CHEAP! 
Midwest Micro-Tek, a leader in 8 and 16 bit 
controller design, is now offering their design 
services for PIC designs at a low price of 
$60/hr for design, routing, and programming. 
For more info call 605-697-8521. 
www.midwestmicro-tek.com 

ANTIQUE 
ELECTRONIC§ 

WANTED: FOR historical museum, pre-
1980 microcomputers, magazines, and sales 
literature. Floyd, VA 24091-0341 (540-763-
33111540-382-2935). 

WESTERN ELECTRIC wanted: I 920s­
l 960s. Amplifiers, mixers, pre-amps, speak­
ers, tubes, etc. FREE OFFER 1-800-25 1-5454. 

DEC EQUIPMENT WANTED!!! We 
are buying DEC systems, boards, terminals, 
drives and peripherals. Also Scientific Micro 
Systems (SMS), CMD, Datability, Dilog, DSD, 
EMULEX, other DEC compatibles. Please 
contact us for a quote or fax/email your 
equipment list.We buy, sell, and trade. KEY­
WAYS, INC., 937-847-2300 or fax 937-
847-2350 or email buyer@keyways.com 

AVIATIDl\I 
ELECTRONIC§ 

KINGSLEY HOTSTAMP foil machines 
for imprinting leather, etc., and electrical 
wire marking. Manual or automatic machines 
and type available . Call 760-749-0239. 
bjnash@n2.net 

New- e.Je<:.tro11ie6 Sook.s Just 
/tdd8d to the Nut.s & Voft.s 

0111i11e Sook.store! 
Cileck. ft Out ,.A-t 

w1NW'. 111At.!5Vof t.!5. C::-01"1 
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PUBLICATIDl\l!i 

HIGH-TECH SURVIVAL: Electronics, 
computers, internet, energy, phones, medical, 
financial, security, physical survival, unex-
plained phenomena. CON-
SUMERTRONICS, www.tsc-
global.com 

I 

ROBOTIC§ 

ROBOT BOOKS.COM visit ou r 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 

EASY RC. Preprogrammed PIC accepts 
standard RC pulses and sends control signals 
to motor controller for direction and pro­
portional speed control. Single channel or 
dual channel with mixing available. Info: 570-
735-5053. http://www.diverseelectronicse 
rvices.com email: carl@diverseelectroni 
cservices.com 

MOTOR CONTROLLERS, PWM, I 2V, 
24V, 35A, many features from $40 
plus S&H. Info: 570-735-5053. Details: 
http://www.diverseelectronicservices.com 
Toll free orders (only) 1-888-314-6998. 

ROBOT KITS: Over 30 complete robot 
kits from beginner to advanced at 
www.electronickits.com 

ROBODYSSEY SYSTEMS, LLC, Mobile 
Robotics. Robodyssey TM Systems, LLC has 
three new mobile robotics platforms - built 
to last, laser cut anodized aluminum; drilled 
and tapped mounting points require minimal 
hardware; control methods include Stamp TM, 

tether, or analog. Designed to meet require-
ments of RobotMelee ™ (see 
http://dpein .home.netcom.com), IEEE 
MicroMouse, F-180 Small Size RoboCup, 
Trinity College Fire Fighting Home Robot, or 
Beam. Contact: sales@robodyssey.com 
www.robodyssey.com 

MOBILE ROBOT PLATFORM. Been 
wanting to build a powerful robot but don't 
know where to start? This robot platform 
is the answer. Includes chassis body with 4 
compartments, worm-gear two-speed high­
torque motors, large 8" drive wheels, and 
custom 6" rear idler assembly. Plenty of sur­
face area for adding sensors, cameras, etc. 
Only $239 plus S&H. Ph: 321-757-9280 or 
on line: <http://www.kadtronix.com>. 

BOTBONE ROBOT KITS from as little 
as $79.95. Flexible BOTBone kits put you in 
the designer's seat. Mix and match metal 
BOTBones to engineer your dream robot 
body. Easy to assemble. Plans and parts are 
available online. http:l/Robc.Stuff.com 

I 2V HIGH-TORQUE MOTOR & 
WHEEL. Need a drive system for your 
robot or cart? This high-torque motor and 8 
inch wheel-kit are the answer. Motor has 
worm-gear drive and two speeds. Hook-up 
specs included. Only $59 plus S&H. 
Ph : 321-757-9280 or online: 
http://www.kadtronix.com 

PIC-BASED controller boards and 
coprocessors for small bots, singleboard 
computers and other prototyping compo­
nents. www.oricomtech.com 

AFFORDABLE 
CNC MACHINES 

Simple to Use 

Run From 
Any Version 

of Windows® 

www.flashcutcnc.com 
Automated Machine Tools to Produce 
• Panels • Chassis/Housings 
• PCB Prototypes • Any 3D 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 

PLAl\l!i - KIT!i -
!iCHEMATIC!i 

ELECTRONIC KITS: Hundreds of elec­
tronic kits and projects. Where else except 
www.electronickits.com 

AMAZING KITS, remote control, motor 
controllers, PIC experimenter boards. Fun 
and educational. Quality guaranteed. 
www.dlrkits.com 

ISA DIGITAL/ANALOG BOARD. 
Great for experimenters, designers, stu­
dents. 27 digital 1/0 lines, eight 8-bit AD 
inputs, one with mike preamp, two 8-bit DA 
outputs, one with power amp, buffered data, 
address and control lines, plus 3 spare 
selects for expansion. Bare board only $20, 
kits and assembled available. More informa­
tion and FREE control and embedded tuto­
rial at www.learn-c.com 

HIGH-TECH SURVIVAL: Electronics, 
computers, internet, energy, phones, medical, 
financial, security, physical survival, unex-
plained phenomena. CON-
SUMERTRONICS, www.tsc-
global.com 

ELECTRONIC KITS, components, 
meters, software . School/dub discounts. 
Hard-to-find items. Authorized ECG/NTE 
distributor. Call J-Tron 1-888-595-8766, 
www.j-tron.com 

Ml!iCELLAl\I EDU!i 
ELECTROl\llC!i FDR 

!iALE 
FUSIONUITY. CHECK out our elec­
tronic toys at www.fusionuity.com 
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BUSINESS CLOSED 5 locations. Pagers, 
2-way radios, test equipment, UPS. 2+ million 
dollars cost. Everything must be sold. 
www.isesurplus.com, ISE 866-350-5565. 

LedVISion Holdings, Inc. 

Scrolling L.E.D. Signs 
• Wireless Keyboard 
• Includes Windows Software 
• Text & Graphics 
• Super Bright Multi-Color 
• Clock Functions & Scheduler 
• Real Time (ASCII) Mode 
• 16K Flash Memory 
• RS-232 & RS-485 Serial Ports 

303 Sherman Ave., Ackley, Iowa 50601 
(641) 847-3902 Fax: (641) 847-3889 

sales@ledvision.com 
www.ledvision.com 

SOLAR-POWERED FAN HAT. 
Baseball type hat with solar powered fan. 
Great for sports fans, golfers, etc.Available in 
red or blue. $19 plus $2.00 shipping. CA res-
idents add 7.75% sales tax. 
Visa/MC/Disc/Amex OK. H.T. Orr 
Computer Supplies, 249 Juanita Way, 
Placentia, CA 92670. 714-528-9822, 1-800-
377-2023, FAX 714-993-6216. 

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 

20X2 DISPLAYS $I 5 delivered.VFDs for 
robotics, PICs, dashboards, BASIC Stamps, 
etc. Guaranteed. Free manual, details, data at 
www.gunfax.com 

RS485/422/232/TTL 
• Converters 
•Repeaters 
• Fiber Optics 
• Digital 110 
• Multidrop RS232 
• Custom Units 
• Auto TX Enable 

Extensive Interlace 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 
(513) 874-4796 

RES R.E.Smith 
www.rs485 .co1n 

HIGH QUALITY TOOLS AND 
STAINLESS STEEL HARDWARE. 
European and American screw­
drivers, nutdrivers, pliers, hex­
keys, balldrivers, and morel 
Wlha, Bondhus, and Knlpex. 
Stainless cap screws, machine 
screws, nuts, washers, U-bolts, 
and eyes. Free catalog. Robert 
Mink Import-Export, Box 6437V, 
Fair Haven, NJ 07704. Telephone 
or fax 732-758-8388. E-Mail: 
w2tv@compuserve.com 

Electronics Manufacturing 
Technology a div. of Ledvision 

www.pcboardsinc.com 

Bare Printed Circuit Boards 
• Design & Layout 
•Single, Double & Multi-Layer 

Automated Assembly 
• SMT & Thru-Hole 
• Prototypes Thru Production 
• Product Engineering 
• Final Assembly & Test 
303 Sherman Ave., Ackley, Iowa 50601 

(641) 847-3902 Fax: (641) 847-3889 
sales@pcboardsinc.com 

VARIABLE INDUCTOR. General 
Radio type I 07L, 1-5 mH dial , series/parallel 
taps, wooden enclosure $39 ea. (4 available). 
Also, standard inductor, type 1481-G 
(I OOmH), $I 5 ea. (3 available). Peter 248-
669-3604 fax: 248-669-341 I. 
stratigiccontrol@hotmail.com 

MAKE YOUR own antibiotics. Ionic (col­
loidal) silver generator $50 + $4.95 shipping. 
MO to Wizard Eng., 1782 Arlington Ave., 
Toledo, OH 43609. 419-385-3100. Free cata­
log. 

Ml!iCELLANEOU!i 
ELECTROl\llC!i 

WANTED 
DEC EQUIPMENT WANTED!!! We 
are buying DEC systems, boards, terminals, 
drives and peripherals. Also Scientific Micro 
Systems (SMS), CMD, Datability, Dilog, DSD, 
EMULEX, other DEC compatibles. Please 
contact us for a quote or fax/email your 
equipment list. We buy, sell, and trade. KEY· 
WAYS, INC., 937-847-2300 or fax 937-
847-2350 or email buyer@keyways.com 

WANTED: BALANCING machines & 
vibration analyzing equipment manufactured 
by the following: Spectral Dynamics, 
Hofmann, Bentley Nevada, Schenck, IRD 
Mechanalysis, Gishott. Contact Mike Park at 
E.T. Balancing, 12823 Athens Way, Los 
Angeles, CA 90061 . 310-538-9738, FAX: 310-
538-8273. 

WANTED: EXCESS ELECTRONIC 
COMPONENTS, BOARD-LEVEL 
COMPONENTS; MILITARY COM­
PONENTS; ICs, MEMORY, TRAN­
SISTORS, DIODES, CAPS, RELAYS, 
ETC. CALL LPS 562-439-2453 
FAX 562-439-0453. 

WESTERN ELECTRIC wanted: I 920s­
l 960s. Amplifiers, mixers, pre-amps, speak­
ers, tubes, etc. FREE OFFER 1-800-251-5454. 

REQUIRED: IC chip ICM 72051 PG 
w/24-pin printout. Used for stopwatch ckt. 
949-494-0072. 



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: PHILLIPS 8-bit microcon­
troller #P87C748EBD-DB. This is a OTP, 
SSOP SOT 340-1 surface mount. Also need 
Dallas/Maxim I-button #DSl990A-F3 . If you 
have excess qtys 1-800-652-6729 or 610-
433-1412 x 112 or glenn@corby.com 

BB!i & 01\JLll\IE 
!iERVICE!i 

WWW.8LINERS.COM YOUR Cherry 
Master & 8 liners website. 

EDUCATIDl\I 

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. Ask for my 
resume. 

BU!ill\IE!i!i 
OPPORTUl\llTIE!i 

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 

REPAIR!i -
!iERVICE!i 

(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 67226. 
3 16-687-2127, FAX 3 16-687-
3103 . 

MECH ENGINEERING CONSULT­
ING: machine design & packaging from con­
ceptual to manufacturing: detailing, bill of 
mat'I, part procurement, & proto build. GSC, 
MECHANICAL ENGINEERING 
SERVICES 508-339-7837 or email: 
SECGSC@aol.com. (Ask for Greg.) 

WELD ALUMINUM WITH 
PROPANE! EZ, INEXPENSIVE, STRONG. 
DETAILS: WEEKS, 36 CAROLINA ST., TAY­
LORS, SC 29687. l-800-547-WELD(9353) 
FAX 864-244-6349. http://www.durafix.com 

SPECIAL PROJECTS HARDWARE: 
Unique, original, made-to-order, special 
needs, controversial : power meters educa­
tional module, automated control signal 
replicator, KX radar emitter, radionics rife , 
subliminal mixer/amp, unseen/unknown pres­
ence detector, "aura" detector - many, 
many more! LONE STAR CONSULT­
ING, INC., www.lonestartek.com 

CIRCUIT BOARDS fo r projects, proto­
types, or short runs. From your artwork. 
Low rates. No minimum order.Atlas Circuits 
704-735-3943. Email: atlas@conninc.com 

"The Nuts & Volts 
of Basic Stamps" 
"is as much of a BASIC 
Stamp reference book as 
it is an application idea 
guide" 

Now Available 
at www.nutsvolts.com 

or call toll free 1-800-783-4624 

Classified Ad Instructions 

TYPE or PRINT your ELECTRONICALLY RELATED ad copy CLEARLY (not 
all caps) on a separate piece of paper. Spell out words when submitting 
handwritten copy. Calculate the number of words and multiply it by the 
appropriate rate (see RATE PER WORD section). Include any charges for 
bold and/ or CAPPED words, any artwork costs that would be applicable, 
and/ or costs for boxing your ad (explained below). Choose the appropriate 
classification for your ad(s) to appear in (see below). If no classification is 
indicated, it will be placed in Misc. Electronics or wherever we deem most 
suitable. Enclose your name, address, phone number, and Nuts & Volts 
account number from your mailing label (if available) for identification pur­
poses. Include full payment - CLASSIFIEDS RUN ON A PRE-PAID BASIS 
ONLY - and mail your completed order to: 

NUTS & VOLTS MAGAZINE 
430 Princeland Ct., Corona, CA 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. 

BOLD WORDS AND/OR CAPS 
Words to be set in bold or CAPS are each 1 O<t: extra PER WORD. 
BOLD CAPS are 20!1: extra per word. The first two words of each ad are 
bold capped at no charge. Indicate bold words by underlining. Words nor­
mally written in caps (e.g., IBM) and accepted abbreviations such as VAC or 
MHz are NOT charged as all cap words. Use a two-letter abbreviation for 
states. 

PHOTOS. DRAWINGS. BOXES 
A photo or drawing may be run at the top of your classified ad for an addi­
tional $10.00 ( 1" depth max.) for 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 clas­
sad@nutsvolts.com. 

EMAILING/FAXING AD COPY 
You may email or fax in ad copy or changes before the closing date (5:00pm 
on the 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 5:00pm on the closing date (5th of the month) 
will appear in the following month's issue. Ads postmarked through the 5th, 
but received after the closing date, will be placed in the next available issue. 
No cancellations or changes after the 5th. Cancellations and changes must 
be submitted in writing. 

IMPORTANT INFORMATION 
All classified ads are running copy only. No special positioning, centering, dot 
leaders, extra space, etc. is allowed. All advert ising in Nuts & Volts is limit­
ed to electronically related items ONLY. All ads are subject to approval 
by the publisher. We reserve the right to reject or edit any ad submitted. 
We do not take ad copy or changes over the phone. We do not bill for clas­
sified ads. Repeat ads or ads run in multiple classifications within the same 
issue are allowed. Paid subscribers may run ads at the 60!1: rate only 
through their subscription expiration date. NO REFUNDS. Credit only. No 
credit for typesetting errors will be issued unless you clearly print or type 
your ad copy. 

Choose a category for your ad from these classifications. 

Practical Radio 
Communications 

Volumes 1 &2 

This is a short course for 
beginners that teaches you how 
to work on broadcast equip­
ment. 

Most books assume you are 
going to design the equipment 
and use theory at the molecular 
level. This course keeps theory 
to an absolute minimum. We 
don't want to design it, we just 
want to know how to fix it. 

Starting with things as sim­
ple as "How to wire a mike 
plug," information is given in a 
logical, small dose learning pat­
tern. Each section provides a 
building block for eventually 
getting an understanding of FM 
stereo and AM directional 
arrays. 

George Whitaker, the 
author, says, "When I was grow­
ing up in this business, every 
book I could find was nothing 
but mathematical formulas for 
designing equipment, with a lit­
tle bit of practical jnformation 
buried in them. I decided to turn 
it around and write a book with 
a lot of practical information 
and a little bit of math behind it. 
I never saw the need for me to 
know how to design a diode, I 
just wanted to know how to 
check to see if it was good or 
bad. I couldn't find anything 
that would teach me trou­
bleshooting procedure for a 
transmitter control ladder; that 
was what I needed to know. 
What I wanted was a book that 
said 'If you have these symp­
toms, first you ... ' After 40+ 
years in the business, I wrote 
one." 

$4S.OO eadt Volmne 
or Bolb Vohu1aes 

for $80.oo!! 
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by Jeff Mazur 

In late October, a scary thing hap­
pened in the AIBO community -
and it had nothing to do with ter-

rorism or Halloween . AiboPet, 
arguably the most popular figure in 
the online AIBO world, removed all 
AIBO materials from his website after 
receiving the following letter from 
Sony: 

SONY 
Sony Electronics, Inc. 
Entertainment Robot America 
6 70 I Center Drive West, Suite 640 
Los Angeles, California 90045 

October 2 4, 200 I 

{my name and address} 
Registrant 
www.aibopet.com 

Re: www.aibopet.com 

Dear {my name}: 
We refer to the letter sent by our 

predecessor, Takeshi Yazawa, to you dated 
April I 9, 200 I regarding your website 
"www.aibopet.com" and also to your 
email response dated April 20, 200 I. 

Entertainment Robot America - a 
division of Sony Electronics, Inc. -
("Sony'') continues to be concerned about 
the contents of your site. The concerns 
enumerated in Mr. Yazawa's letter were 
as follows: 

(i) the contents of your site contain 
Sony copyrighted software which you are 
copying and distributing in violation of 
Sony's rights; 

(ii) your site provides the means to 
circumvent the copy protection protocol 
of Sony's A/BO™ Memory Stick TM to 
allow access to Sony A/BO-ware software; 
and 

(iii) your site promotes the distribu­
tion of your original so~ware such as 
"Disco A/BO," "A/BO Scope," "Bender 
A/BO," etc., which appear to have been 
created by copying and decrypting Sony's 
so~ware. 

While your timely email response to 
Mr. Yazawa's letter was appreciated, it did 
not alleviate Sony's concerns nor did it 
adequately justify the contents of your 
site. You mentioned that you merely pro­
vide backup copies of A/BO-ware for the 
convenience of users. Your reasoning for 
providing this code does not matter. By 
copying and distributing this code you are 
violating Sony's copyrights and are in 
breach of the End User License 
Agreement governing the use of the so~­
ware. The exclusive rights enjoyed by a 
copyright holder are absolute rights, and 
the fact that the wrongfully acquired 
A/BO-ware can only be utilized by devices 

utilizing rightfully acquired A/BO-ware is 
of no consequence. In other words, the 
fact that an A/BO Life Memory Stick 
(rightfully acquired through Sony) is need­
ed to run AiboLife Plus (wrongfully 
acquired through your website) does not 
create a defense to your infringement of 
Sony's copyrights. 

Similarly, your response regarding 
the copy protection protocol does not jus­
tify your actions. Your discontinuation of 
"Format A/BO" is certainly a step in the 
right direction. However, your site still con­
tains information providing the means to 
circumvent A/BO-ware's copy protection 
protocol constituting a violation of the 
anti-circumvention provisions of the 
Digital Millennium Copyright Act 

As previously mentioned by Mr. 
Yazawa, Sony appreciates your enthusi­
asm for A/BO. Further, Sony is excited 
about the proliferation of value added 
so~ware for A/BO owners, but only when 
such so~ware does not infringe Sony's 
rights. Sony would like to see your site 
continue its interest in A/BO; however in 
order to enforce Sony's intellectual prop­
erty rights, we are requesting the removal 
of the following files from your site. 

http://www.aibohack.com/21 O/RCode 
Plus/5.zip 

http://www.aibohack.com/2 I O/RCode 
Plus_F.zip 

http://www.aibohack.com/2 l O/RCode 
Plus_J.zip 

http://www.aibohack.com/rcode/ Master 
StudioP/us 14.zip 

http://www.aibohack.com/2 / O/AiboLife 
/us_/ I.zip 

http://www.aibohack.com/2 / O/AiboLife 
Plus_/3.zip 

http://www.aibohack.com/ I I I !Scope 
Stikl .zip 

http://www.aibohack.com/ 111 /ben 
derl.zip 

http://www.aibohack.com/21 O/disco3_ 
I Ix.zip 

http://www.aibohack.com/2 / Oldisco3_ 
210.zip 

http://www.aibohack .com/21 Of Obey 
Cat/5.zip 

http://www.aibohack.com/21 Of copy 
prot.htm 

http://www.aibohack.com/21 O/files.htm 
http://www.aibohack.com/3 I O/tonecmd. 

htm (and all MIDI files linked to 
from that page) 

Very truly yours, 
{signature} 
Victor Matsuda 
Vice President 
Entertainment Robot America 
Sony Electronics, Inc. 
Reaction within the AIBO com­

munity was swift and unanimous: dis-

While Sony introduces two new A/BO 
models, it also takes action to shut 
down the AiboPet website - THE 
premiere source of information and 
freeware for A/BO owners. 

C# ®Wf@@nm+tMti!'ffiM'M@!!i!ili!@'NHfflH!Hfifijijll!d .lgUcl .. 
.) .ti ~ .t\ ..!.J ..J i!j· 
S..,, ll<tr.... - 1 .. <11 F-ff H"""'1 Mtl 

lit• !!J ...... !!J~Lfb !!JO.- tJF.,.HooMal tJ l•no<St"' tJ M"'°""' tJUPo,itlto\oleb tJW-Medo • 
,.._.fij.,.;1 _ _, iJ ~Go 

AiboPet's ShutDown AiboHack site 

Goodbye to the AlboHack 11lte! 

1'IMalso..,.fJtA'1~.wm... Ehly*' ..-.wu&.fWll• tot~• .:onunt16«afA1 fit.f, 
fo1t.,.._.,..Oell4,.tbtdtotr'IRA Vit1 1Hfidni&, Yietof MllNde,. ffqufN drtmO"ld flfv*10Uf !Uef, Including; 

. e---..-AJa:>•Rtodt•.,,......,°"'_,. • ..,,,_,, 
• MMwdtudiiof'kHl.4.., .. ~,oma.w..u.wtolhft"•of\w'art 
• ~ .. 1ftw!i .. .WUWw-"*"••fJIAiboUl1 
• ~:i/f.~ ' "'mUtj,t JXHfbr·••Y.•llffjotnJ 
• O'woAJDO~ .... ficlaf) 
• ~J~wtlitft~aMul«Studioputaud ptdpaial . -----·-Jot<""'-• -..-·-•d--tlw .... dtAIBO 
• ~1*1~ UN t61'.WI UH6fJ1 TV prop• tO ealU Ult .LM j:lidOi#I. 

l'INM •,_, 8'd»110AUHft&-' eoo&.n ~ '° AiboWtt• f *""• ~.,.lifd, WdhouU1onyJlrtA•; l\lffOt\ thffthi r10 pok Ina. .....,._l<>Hl-•AlllO., 

Figure I. Visitors to AiboPet's website now see this. Gone is all 
the wonderful AI BO info, tools, and software. 

belief and anger against Sony. Many 
other sites shut down in protest or 
posted open letters to Sony in sup­
port of AiboPet (see Figure 2). As 
mentioned in the letter, AiboPet had 
been contacted earlier this year with 
similar concerns and it seemed like 
they had reached an agreeme nt. 
AiboPet has never encouraged anyone 

to bypass Sony's copy protection and 
prominently stated so in numerous 
places on his site. It seems, however, 
that with the recent management 
change at Sony ERA, this issue floated 
to the top again . 

Let me start by saying that I'm not 
a lawyer. Having gotten that out of the 
way, I suppose I'm free to espouse my 

e4t~' t'e ~eta 
USB or Ethernet 

Full line of Test, Monitor and Control Products 

./'3(/~~~ 

.IUS'?J~~ 

.I';!?~ 

.I A~ to. '[)~ 

.t tJpeo. 'l / tJ 

.!~~ 

.I '[)~ 'J/t) 

.17~ 

Visit our web page for 
details on our complete 

line of products 

www.j-works.com 
sales@j-works.com 

J-Works, Inc 
12328 Gladstone St. #1 

Sylmar, CA 91342 
Voice (818) 361-0787 
Fax (818) 270-2413 
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DogsBody & Ratchet's Domain 

ht!pJ/d:Qgsbodmet com 

rn retired Um "inbsrt. in protest of Sony Corpontion'• decUion Lo de.troy 
cingle MOST valuable rnource lo the Aibo community. that offered by Aibopet. 

Unfathomable i8Jloranct. Maku me sick to my stomach. Sony dou not adequaUly 
support th.ir products, and lrilb ofHhou Who do 

I've tn\ioyed my originlll l lO for nealy a year. I rtcenlly bought one of the 
uiniY1rtuymod.els. T placid tnormou1 effort into pwtm p atingm their 

Best.of.sb.o• com.est (W"Dn. tht l tt priu). 11nd • ., stvting Lo get involved m 
supporting the product m.yn lf(DogUe). No IOf18u 

Now looking al my Albeit, J only see pathetic greed on the part ofSony 

I reful e Lo help such a corporo.tion (their l:icmH allows Uam Lo lab&; we 
anything you ere alt in RC ode). t HIGHLY rtc:ommertd people unc:el any Ofden 

thay might have for AtOo't . 

Thar beh.YIOI' u Ugusting wd llUUltmg. The.re wu no risk lo the: botlom lin• 
(\h•tntloppositesnr.ct). A•1 n nih, rm 1btndotlingmy woik. 

lf m.yon• bu cont.act lllfomi.Wonfm the SonyV .P. that mede thls horrible decition, 
rd wekoni.e the opportunity to spult with them dlrtctly Howrttr. bu1d on thu 

demorutru.d arrogtnce it'll nenr h11ppen. 

Its • 1h11n• . ThiJ webait.e bwelyknew the W'Orld. FV1 1nn. 

~ 

.ij AIBO Lite MAIN M1crosofl Internet E i.:plo1e1 provided by AT & T 'Wor ldNel Se1v1ce l!IC!l £3 

ln<• @]Google @.] Cust..,;,. t.n<t 

AQ<teu I@) l'llp:/lwww. obo-ll~com/ 

.fl :11 ~ ...!J ~ _j -
Stop Aeltesh Home Seatch F.worRes Hisb}t Mai 

@]Ooectories @]FreeHo<Mol @ll""'""S""' @]MOod @]Uqlhe\l/eb @)W-Moda 

AI BO-Lifeless 

-J -
:.:J c>Go 

a 
c 

Figure 2. Other AIBO related websites have joined in protest against Sony. 
a) DogsBody, b) aibo-life, c) aibo persona, and d) this statement found on 
the aiboworld.tv site. 
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own opinion. So, let me try to put this ware on it. This Disk Operating 
debate into perspective, especially System, or DOS, was proprietary soft-
from the viewpoint of an AIBO owner ware written by, owned by, and copy-
who likes to tinker with his rather righted by Apple Computer. 
expensive robotic toy. As commercial software for the 

Some have brought up the argu- Apple II began to appear on floppy 
ment that AIBO should be an open disk, many publishers included DOS 
system, like the early PCs, instead of a so that the user could boot from the 
closed, proprietary box like the first application disk and then go right into 
Apple Macintosh. They point to this their program without changing disks. 
openness as a key factor in the sue- Otherwise, a user would have to boot 
cess of PCs vs. Macs. Even Sony's use with a system disk and then physically 
of the term OPEN-R to describe swap in the program disk to continue. 
some of AIBO's technology begs to Or he would need to place DOS onto 
agree that this should be an open sys- a copy of the program disk. Publishers 
tern architecture. Yet it is th is very may have included DOS simply as a 
OPEN-R software that Sony wishes to convenience to the end user, but they 
keep private. were clearly violating Apple's copy-

While I believe the PC's domi- rights when they did so. 
nance over Macs is due to other fac- At first,Apple did not appear very 
tors, I do see a parallel in the Apple II concerned about this infringement. 
era that is quite similar to what is After all, Apple's DOS could only be 
going on here. Before computers had used by purchasers of their own hard-
hard drives, they had to be booted ware. When Apple II clones began to 
from floppy disks (don't even ask what appear however, this issue became 
we did before floppies). more important - not to mention 

For a floppy disk to be the other violations posed by the 
"bootable," it had to have system soft- copied hardware . For a while, Apple 
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DOGS GET I T!!! 

tried to license DOS for a fee, but I 
don't know how many publishers 
actually paid up. Dual floppy drives and 
eventually hard disks rendered this 
issue moot. In today's world, we all 
know how vehemently Microsoft t ries 
to protect its flagship OS product, 
W indows. 

No one denies Sony's right to 
protect its assets under copyright law 
and the Digital Millennium Copyright 
Act (DMCA). And there is no ques­
tion that Sony is diligent in protecting 
its copyrights - all AIBO software 
comes with a separate I 00-page 
booklet just to spell out the End User 
License Agreement! Okay, the English 
portion is only 12 pages. 

Nevertheless, the Agreement 
specifically states that, "You may not 
distribute the Software to other com­
puters over any information network 
(expressly including the Internet ... " 
Furthermore, it continues, "You may 
not modify, reverse engineer, decom­
pile, o r disassemble." This is standard 
legal stuff and must be clearly posted 
to preserve one's legal rights. 

But the primary goal of such an 
agreement is to prevent illegal copying 
of such software. In spirit, the idea is 
to not deprive the copyright owner of 
any revenues to which it is entitled. 
Purchasing the software and then giv­
ing a copy to someone else, or even 
making copies to use in more than 
one AIBO would clearly be illegal. It is 
only legal to make a backup copy for 
your own protection. 

While AiboPet was clearly in vio­
lation of the literal provisions, no one 
would deny his adherence to the spir­
it of the law. Because Sony AIBOware 
is supplied on uniquely prepared 
Memory Sticks, just posting the 
unprotected contents of a stick is not 
tantamount to giving away a usable 
copy of the program. More important­
ly, it is doubtful that Sony lost much, if 
any, revenue due to the AiboPet web­
site. In fact, some of the coolest soft­
ware for AIBO came directly from 
AiboPet and probably helped sell 
many AIBOs. Even Sony itself recog­
nized this fact by awarding the top 
prize in its San Francisco Best-of-
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Figure 3. Location of various parts on the LM series. 

Show contest to a routine created 
using AiboPet's software. In short, to 
most of us, he was the good guy. 

As we say on line . .. <end soap­
box>. By the time you read this, the 
situation may have changed. Many of 
us hope Sony will reach some agree­
ment to allow AiboPet to resume 
sharing his AIBO development. For 
example, it may be possible for 
AiboPet to make his creations avail­
able as patches or scripts which 
require the original software (like 
adding DOS to a program disk). 

However, this will just make his 
job more difficult, as well as all those 
who try to use it. It is also not clear, 
however, if the relationship has been 
irreparably damaged and whether 
AiboPet could ever be convinced to 
come back. If not, the entire AIBO 
community is the loser. Okay ... now 
<end soapbox>. 

Meet Latte and Macaron 

Amidst the AiboPet debate, Sony 
also released two new AIBO models, 
the ERS-3 I I /3 12 also known as the 
LM series: LATTE and MACARON. 
While there are slight differences 
between the Japanese versions of 
these models, the US versions only 
differ in their color: LATTE is ivory 
while MACARON is gray. Although 
the 300 series AIBOs share some sim­
ilarities with the older ERS-1 I 0/ I I I 
and 210 series, their physical appear­
ance is radically different. Most impor-

tantly, the price has been slashed 
almost in half - an LM series AIBO 
should only run you about $850.00. 

Developed by visual creator 
Katsura Moshino, the new AIBOs have 
a more rounded appearance designed 
to give them a "friendlier, more affec­
tionate look." While they are cute -
the face is especially endearing, 
despite non-functional stick-on eyes, 
nose, and mouth - they don't pos­
sess the degree of expression found in 
their older siblings. This can readily be 
seen from the comparison shown in 
Table I. One improvement that I liked 
is the sound emitted by the new mod­
els. Instead of the rather harsh tonal 
melodies, the LM series emit softer 
and richer sounds - think tribbles 
instead of R2D2. 

Like their predecessors, the LM 
series features three degrees of move­
ment in each leg. The head also moves 
in three directions, with ears that dan­
gle similar to the I I 0 series. There is a 
subtle difference in the head joint. 
Instead of giving it roll, pitch, and yaw, 
the LM head moves up and down 
using two separate joints - one just 
below and another just above the 
wide collar. The head also rotates left 
and right above the collar. This seems 
to work quite well with the larger, 
round head. 

For interactivity, the LM series 
uses a joystick-like device as its tail 
that can be pressed left, right, forward, 
or back. There is also a sensor in the 
head. The main visual feedback comes 

Table I. 

AIBO SERIES COMPARISON CHART 

ERS-110/111 ERS-210 ERS-3 I 0/3 I I 

Number of joints 16 17 13 
Degrees of freedom 18 20 15 
Typical voice commands 0 so 75 
Number of LEDs 0 9 4 
Touch sensors 0 7 6 
Infrared distance sensor YES YES YES 
Acceleration sensor YES YES YES 
Vibration sensor NO YES YES 
Inclination sensor NO NO YES 
Temperature sensor YES YES NO 
Wireless LAN option NO YES NO 

from a "horn light" on top of AIBO's 
head. Using red, green, and blue LEDs 
within the frosted dome gives a wide 
range of colors that can be projected 
from the lamp. There is also a small 
LED just behind the horn light that 
indicates in which mode the robot is 
currently operating. 

Stereo microphones and a speak­
er give AIBO its audio capabilities, 
much like the ERS-210. A series of 
internal sensors, as well as the 
I 00,000 pixel CMOS image sensor 
round out the electronic components 
of the LM series. The locations of 
these are shown in Figure 3.Although 
they still have a built-in clock/calendar 
circuit, there did not seem to be any 
way to set this device without the 
optional Energy Station Core, which 
fits into the supplied stand. 

On the other hand, setting the 
robot's speaker volume is now simply 
accomplished via a slide 
switch located near the bat-
tery compartment. One posi-
tion completely mutes all 
sounds. Another switch 
marked RESERVED hints at 
future options. 

LM Series Software 

Like previous models, 
the LM series won't do much 
without an additional 
AIBOware Memory Stick 
installed. In conjunction with 
the initial release, LM ver-
sions of AIBO Life and AIBO 
Pal were available. AIBO Life 
lets the robot grow from 
baby to adult progressing 
through various stages simi­
lar to the ERS-210. AIBO Pal 
is the LM equivalent of Hello 
AIBO! and turns AIBO into a 
fully mature robot. Both pro­
grams let AIBO react to vari­
ous greetings, praise and 
admonishment, and will take 
snapshots on command using 
its camera. 

AIBO Pal also has a watchdog 
mode - simply say "Watch the 
house." - and AIBO will wave good­
bye and then go to sleep. However, 
AIBO will wake up every 30 minutes 
and look around the room. If it sees 
anything moving, it will take a snap­
shot. When you return, tell AIBO, "I'm 
here" and then you can ask, "What 
happened?" AIBO will then nod yes or 
no to indicate if it took any pictures. 

Of course, you have to remove 
the Memory Stick from 
AIBO and place it in your PC 
reader to view the images. 
Images are now saved as 

ERS-220 JPEG files instead of the for­
mer APH format. Since there 

14 
16 
75 
19 
6 
YES 
YES 
YES 
NO 
YES 
YES 

is no slot for a wireless LAN 
card, programs such as 
Navigator and Messenger 
will not work on the LM 
series. 

Media Link Mode 

LATTE and MACARON 

were designed to interact with other 
AIBOs, as well as audio from devices 
such as a TV. 

An animated television program 
starring a friendly LATTE and mis­
chievous MACARON aired in Japan 
on the Fuji Television Network. 
Viewers with an LM series AIBO 
could place their pets into a special 
mode that would allow it to respond 
to aural cues from the program. 

For this purpose, the software is 
able to determine in which model it 
is running to provide different behav­
iors for LATTE and MACARON. 

Another new feature mentioned 
in the LM Series literature is called 
Sequence Choreography Capture. 
This would allow you to move 
AIBO's joints around and have it 
remember the motions and replay 
the sequence on command. 

Unfortunately, there was no 

Figure 4. Preliminary photo of the 
ERS-220. 

mention of this feature in the actual 
operating manual or in the AIBO Pal 
user's guide. Perhaps this feature will 
show up in future software offerings. 

ERS-220 

While the LM series lowered the 
bar for AIBO ownership, many are 
eagerly awaiting the next generation 
of improved functionality AIBOs. The 
ERS-220 is not this device; it is more 
of an incremental replacement for 
the 210. 

Unfortunately, there was not 
much information available on the 
220 at press time. Figure 4 shows 
what the new model should look 
like; the major difference is a new 
retractable spot light in the head 
(presumably to help the camera in 
low-light situations). 

Gone, however, are the move­
able ears (actually THERE ARE NO 
EARS!) and tail. 

They will be missed, in my opin­
ion. NV 
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PICL-2464 $99.00 

Sharp LM24014 240 x 64 LCD 
E.L. Backlight 
5" x 1 5/16" Viewable Area 
PIC 16F877 Re-Programmable 
Switches, AID & 1/0 Bits 

LCD MONITOR KIT 
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A Complete 12.1 
TFT LCD Kit With 
Controller and 180 
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SK-2005R $299 

12.1" LCD MONITOR 
Rugged Metal Case 
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Virtual System Modelling 

Build It In Cyberspace 
Develop and test complete micro­
controller design without building 
a physical prototype. PROTEUS 
VSM simulates the CPU and any 
additional electronics used in the 
design. And it does it in real time. 

• 
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• • • 

Interactive device models include LCD displays, RS232 terminal, 
universal keypad plus a range of switches, buttons, pots, LEDs, 7 
segment displays and more. 
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Source level debugging supported for selected development tools . 
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•Data rates up to 160 kbps 

• RX sensitivity - l OOdBm 

• Usable range up to 200m 
• SAW controlled FM transmitter 

• 3V and SV versions 

• Double conversion Superhet rece iver 

• Plug in replacement for BiM- 433 - F 

BASIC Stamp"' Prototyping Made Easy ... 

Stamp Stacks'"mount directly on any breadboard to make 
prototyping easy. Complete -just assemble, connect power 

and a S6la1 cable. 100% BASIC Stamp"' compatible. 
Robust, Repairable, Inexpensive. 

Starter kits available. 
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* SMOBC, LPI mask 
* Reverse Engineering 
* Through hole or SMT 
* Nickel & Gold Plating 
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* Electrical Testing 
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* Fast quotes 

We will beat any 
competitor's prices!!! 

9901 W. Pacific Ave. 
Franklin Park, IL 60131 
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• RS-232 interface 
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- Three stepper ports 

• 12-bit 1 OOKHz A/D 
· Four analog outputs 
· Three timer counters 
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PRAIRIE DIGITAL, INC. 
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PRAIRIE DU SAC, WI 53578 
TEL: (608) 643-8599 • FAX: (608) 643-6754 

5r-Spectrum --
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many other items!!! 
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end list!! 
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RoboStuff .com 
BOTBone 
Robot Kits, 
Fancy Robot 
Wheels, Motor 
Mounts and more! Robot kits ordered by 

Jan 15 get free Fancy 
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match Metal BOTBone Prototyping Bars 
and Linkages to engineer your dream! 
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Embedded Microprocessors 
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ActiveWire® USB 
Simple USB Interface! 

I 

• Works with MacOS 8/9, Win98/2K/ME 
Freeeso and Linux! 

• 24Mhz CPU core with use 
• Flnmware downloadable via use 
• 16 bit parallel lnpuVOulput 
• See web-site for add-on boards 
• All drivers. manuals, demos are on our 

web-site for immediale download! 

$59 
plus shipping 

ActiveWire, Inc. 
www.activewireinc.com 

ph +1.650.493.8700 x203 fax +1 .650.493.2200 
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Great Deals /rom HSCJ 
Solder Pots! 
Finally ... we found 
a source for solder 
pots! New, 90-day 
HSC warranty, very 
handy for the work­
bench! 
• AEEC-1 OP - handy compact desktop unit 
• llOVAC, 110 watts - perfect for small jobs 
·Adjustable temp. levels - 300 to 430 deg. C 
· Bath dimensions: 36mm. dia x 30mm. deep 
HSC# 80610 $32.00 
• AEEC-60P - high temp. heating elements 
· For industrial level use. llOVAC, 600 Watts 
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your bench! 
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• Model AEEC-590VR 
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• Features meter, illuminated switch, line cord, fuse 
• New in box, made in China 

HSC#80474 

• Model AEEC-2090VR 
• 120 VAC 60 Hz input 
· 0-120 VAC output, 2 KVA 
· Measures 8" x 10" x 9.5" tall 

New Price! 

• Features meter, illuminated switch, line 
cord, fuse 

• New in box, made in China 
HSC#80461 

$45.00 
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DMX CONTROLLER CARD 

ant to create your own disco or 
stage lighting system using your 

PC? Want to create your own special 
effects? Having trouble hooking up to 
the DMX512 network? 

Up to now, the difficulty has been 
the interfacing to the industry standard 
DMX51 2 protocol with its 250K baud 
data rates - but not any more! 

Milford Instruments in the UK has 
just released this handy DMX 
Controller Card - it takes the interface 
hassle out of DMX projects. 

The DMX Controller Card can be 
configured to be either a DMX trans-

mitter or receiver card. 
In transmit mode, 

you can select input 
either from your PC 
(RS232 at 9600 baud) 
or from up to four local 
potentiometers. 

In receive mode, 
you can select outputs 
to RS232 (9600 baud), 
four analog channels (0-
4V), or even four hobby 
servos for a truly versa­
tile unit. 

The DMX Controller 
Card is shipped with 
Windows application 
software and sample 
VBASIC source code for 

customer use. 
Price is 65 UK pounds (approxi­

mately $95.00) and can be ordered 
directly from Milford Instruments in the 
UK - shipping is typically $15.00 to the 
US - and a fulf data sheet can be 
downloaded from www.milinst.com. 

For more information, contact: 

MILFORD INSTRUMENTS 
MILFORD HOUSE 

120 HIGH ST., DEPT. NV 
SOUTH MILFORD, LEEDS, LS25 5AQ 

ENGLAND 
TEL: +44 1977 683665 
FAX: +44 1977 681465 
WEB: www.milinst.com 

picture printing; laser sharp black 
text; up to 12 Pf m black text; USB 

Are you tired of CD labels peel- and Paralle Connectivity; 
ing off and ..--------------------. 

ruining CD play-
ers? Or paying lots 
of money for CD 
label refills? If you 
answered yes to 
any one of these, 
then the EZCD 
Print Printer is the 
right choice for 
you. 

Print directly 
on the CD surface 
using standard 
OEM ink cartridges 
found in most 
computer stores . 
Comes with tem­
plates and soft­
ware for quick out­
of-the-box set up 
and operation. 

The EZCD Print Printer 
becomes a valuable tool when 
designing and printing your own 
CDs. The home business can ben­
efit from the versatility of the EZCD 
Print Printer while printing reports 
one minute and presentation qual­
ity CD-MEDIA the next. 

The EZCD-Print features : 
Prints directly onto CD-MEDIA; 
full color printing on all media 
types; up to 2880 by 720 perfect 

Window® and Macintosh® com­
patible; and includes templates 
and software. 

For more information, 
tact: 

BASIC MICRO, INC. 
34391 PLYMOUTH RD., DEPT. NV 

LIVONIA, Ml 48150 
734-425-1744 

FAX: 734-425-1722 
WEB: www.ezcdprint.com 

FLEXIBLE INTERCONNECT FOR 
TFT/ LCD DISPLAYS 

NETCON is now tooled for nearly 
all connectors used on flat panel 

display systems. This capabil ity 
allows engineers to use any compat­
ible display with their system 
boards. Custom lengths, colors, and 
shielding systems add even more 
flexibility. Competitive pricing with 
low-mid volumes. 

TFT/ LCD INTERFACE NOISE 
SOLUTIONS 

NETCON offers innovative design 
enhancements including dis­

crete lead shielding and selective 
isolation shielding. These tech­
niques have successfully eliminated 
interference from clock lines and 
other sources to clean up video sig­
nals in flat panel display systems. 
Competitive pricing with low-mid 
volumes. 

For more information, contact: 

NETCON ENTERPRISES, INC. 
5085-A WILLIAMS LAKE RD. 

DEPT. NV 
WATERFORD, Ml 48329 

248-673-7855 FAX: 248-673-7857 
WEB: www.netcon-online.com 

NEW PROGRAMMABLE 
HOBBY ROBOT 

Blue Bell Design, Inc., announces 
their new programmable hobby 

robot. 
Although 

designed in a tra ­
ditional runabout 
style, the new 
robot has some 
important differ­
ences when com­
pared to other 
available prod­
ucts. The first and 
most dramatic 
departure is the 
fact that, while it 
comes full-fea ­
tured and pre­
assembled, it 
costs less than 
most kits. 

The design is 
based on a 
Parallax, Inc. , 
BASIC Stamp® 
2p40 processor 
with a separate 
coprocessor for time critical tasks. 
This processor is the fastest per­
former and has the most memory and 
1/0 of the Stamp line. The Stamp is 
fully re-programmable from the cus­
tomer's PC. 

The included coprocessor 
relieves the Stamp from real-time 
tasks like the IR proximity detector 
and servo controller that can bog it 
down and complicate programming. 

Additionally, the coprocessor 
contains six extra channels of servo 
controller, five channels of A/D, and 

inputs for the bumper switches. 
One unique feature is the ability 

to run a subsumption-based robot 
program directly out of the coproces­
sor. Stamp resources can be reserved 
for custom expansion projects while 
using the robot as an intelligent base. 

Full override and control is also possi­
ble from the Stamp, when desired. 

BASIC Stamp 2 and BASIC 
Stamp 2p40 are trademarks of 
Parallax, Inc. 

For more information, contact: 

BLUE BELL DESIGN, INC. 
524 WHITE OAK RD., DEPT. NV 

BLUE BELL, PA 19422-1547 
215-643-6478 

EMAIL: 
harry _w_lewis@hotmail.com 

WEB: www.bluebelldesign.com/ 
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www.web-tronics.com www.web-tronics.com www.web-tronics.com 

High Tech Video system w Audio 
Includes TWO B/W Cameras w sound & I.R. (night vision) ONE 
5.5" BIW Monitor with Built-In adjustable Switching(from 2 to 20 
seconds)& two 60 ft. pre-wired cables. Everything you need to set 
up a high tech video monitoring system at home, office,restaraunt 
warehouse or use it as a baby monitor. Easily hooks into VCR for 

, Video Recording also 
1 ~.~i~i 
l:,. ,.;__,-i\~:r 

JJ. 
Auto-Temp 

or More Info See www.web-tronics.com 

item# Dual View 

Fantastic Price! 
$119.00 ea 
($109.00 ea. qty 4) 
view extensive details@ web site 

2GHz RF 
Field 
Strength • 
Analyzer 

Best Price! 
• Freque ncy Range: 

IOOK Hz to 2,060MHz 
• Narrow Band FM (NFM). 

Wide Band FM (WFM). 
AM and Single Side Band 
(SSB) Modulated Signals 
May Be Measured 

• PLL Tuning System for 
Precise Frequency 
Measure ment and Tuning 

• LED Backlight LC D 
( I 92x 192 dots) 

• Built-In Frequency 
Counter 

• ~~:%~ee~d and Battery #3201 
• All Funccions are Menu Selected 
• RS232C for PC Interface and Printer 

See the web site for deta ils 

CCD B&W Board Cameras 
ASIC CCD Area Image Sensor 

• Extremely Low Power Consumption 
• 0.5 Lux Min Illumination 
• Built-In Electronic Auto Iris for Auto Light Compensation 

Detailed Specs on the Web 
VM1030PA-B 30mmx30mmx25mm, Pinhole lens, I 2V 139_oo any qty. 

VM1030A 30mmx30mmx26mm, Standard lens, I 2V 139. 00 any qty. • . 

Removable Hard Drive Rack 
For IDE/Ultra DMA Hard Drives 
This product can be used with any 3-1/2 IDE hard 
drive up to I" high . It includes an electronic keyloc 
for safe removal and insertion. Made of ABS 707 
fireproof plastic . Use this product to protect sensit 
hard drive data, take you r hard drive between work 
and home o r even set up different users with their 
own hard drives that they physically insert every time 
they use a PC. Other models available from C.S.I. 

We Sold Over 
18,000 in 2000! 

include RH 10 seri es and RH 20 series , which are RH- I OC-IDE 
interchangeable with in the same interlace design (IDE or SCSI). 
Other Models are Available. See www. web~tronics. com under "hard drive and 
accessories" for more details and pictures. 

Removable Hard Drive Rack with 
Auto Door And Cooling Fan 

Auto door on the outer frame 
ABS material of outer fram e , High 
efficiency cooling fan 
Worldwide patent pulling function 
handle 
CE Approved 
Coating iron bottom cover 
For IDE interface 
For I" high 3.5'' HDD 
Not compatible with our RH I 0 & RH 20 
series. Compatible with our RH l7-I DE 

-

model. Details at WWW. web-tronics.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 
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!WJ, 1 LUX (color) 
CCD Area Image Sensor for Long Camera Life 
Back Light Compensation Circuit 
Built-In Electronic Auto Iris Lens 

VM1035A 42mmx42mmx25mm, Standard lens, I 2V with back light compensation 149 .00 any qty. 

VMCB21 44mmx38.5mmx28mm, with 6 infra-red LEDs, 12V 149.00 any qty. VMCW-H11A 32mmx32mmx30mm, Color CCD with standard lens,pre­
wired cabling for video/audio, I 2V DC Power 1139.00 I 1129.00 5 or more VM1036A 32mmx32mmx25mm, Standard lens I 2V, reverse mirror image feature 149.00 any qty. 

Bullet CCD Cameras 
B& W and Color & Night Vision 
• Smart Rugged Metal Housing 
• Extrememly Low Power Consumption Detailed Specs on the Web 
• 12 Volt 
• 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) 154_oo any qty. -._ 
VMBL T1020W B&WWeatherproof (no audio), 21mm(D)x58.5mm(L) 179.00 any qty. · 

VMBLT JC19BW COLOR! Weatherproof (no audio), 17mm(D)x88mm(L) 1139.00 any qty. 

VMCW-H12A 32mmx32mmxl9mm, Color CCD with pinhole lens, pre-wired 
cablingforvideo/audio, 12V DC Power Input $]39.00/ 1129.00 5 or more 

VCC-3232 32mm x 32mm x !Omm, CMOS COLOR, std. lens, see web for 
specifica tions $79.00 I $72.00 5 or more 

VMPS-718A 25mmx25mmx30mm, B/W CCD with standard lens, pre-wired 
cabling for video/audio, I 2V DC Power Input 159.00 / 149_ 00 5 or more 

VMPS-250A 25mmx25mmx I 5mm, B/W CCD with pinhole lens, pre-wired 
.... cablingfor video/audio, 12V DC Power Input 159.00 / 149. 00 5 or more 

new!~ 

WDB-5007S Powerful ni ht vision camera(i6 IR LEDS $159.00 $139.00/ 5+ Bench Digital Multimeter 
w RS232C O'Scope Offer 

COLOR CCD Mini Board Cameras 
Low Power Consumption 
1 Lux Illumination 
Built-In Electronic Auto Iris for Auto 
Light Compensation 
Internal Synchronization 
12Volts 
400 TV Lines 

etailed Specs 
on the Web 

VM301 OPA 33mmx33mmx I 8mm, Pinhole lens with audio SJ 29. 00 any qty. 

VM3011-A 45mmx40mmx24mm, Standard lens with audio, single board 199 .00 any qty. 

VM3010-A 33mmx33mmx32mm, Standard lens with audio I J 29. 00 any qty. 

DC to AC Power Inverters! 
150 watt up to 3000 watt models! 

150w modifi ed sine wa ve: $29.95(G-12-015B) Check Our Low Prices! 
300w modified sine wave: $39.95 (G-12-030) 
150w pure sine wave :$69.00 (G-12-150S) 
300w pure sine wave: $109.00(G-12-300S) 
800w modified sine wave :$139 .00(G-l 2-800) 
lOOOw modifi ed sine wav e:$179.00(G-12-100) 
3000w modifed sine wave(phase corrected) , 

(G-12-300) ..... ... ....... ..... . $489.00 

See Our web site/or DETAILED Specs.! 

Our Most So phisticated DMM We Sold Over 800 Last Year! 
with RS-232 Interface & Software, 3-3/4 Digit, 4000 Count, 
Auto-Ranging with Analog Bargraph · 
• True RMS Mode • K Type Tempe rature Probe Included 
• 1 OMHz Freque ncy Counter • Pulse _ Si~na l f~r Logic & Audible Test 

T M d . h Al C l k • Contmutty/D1ode Test 
• 1me o e wit arm, oc , • Logic Test 

~d (~.P ~atch • Auto Power OFF/"Keep ON" Mode 
• I ~~ isp ay M • Fused 20A In put with Warning 
• . ocat1on emory . Beeper 
• ~~d~ax,Avg and Relative • Back Light 

• Data Ho ld/Ru n Mode 
• Safety Design ULI 244 & VDE-041 I 
• Protective Holste r 
• Silicon Test Leads 

Reg. $169 

More Details 
on our 

Web Site 

PROTEK 506 

$99.00 
Item# 
CSI9803R 

*Digital & Analog Display, 
3999 counts & 42 segment bar graph. 

* Autorange & Manualrange 
*DATA HOLD, Min/Max Relative 

Measurement 
*Storage Data DISPLAY/RECALL 
*True RMS f AC voltage & current 
*Back Light 
*ADP Measurement:400mV+/-3% 
*Continuity & Diode test 
*Power Source: AC or DC 
See details @ web site 

30MHz! ONLY $299! 

•Dual Channel 
•Dual Trace 
•Vert Trigger 

#OSC-1030 

• I Year C.S.I. Warranty! 
Includes I oscilloscope probe 

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 ( ··~"rilv .. ·1 
is provided. Highly accurate LED accuracy and stable line regulation make jCC~~,5->I 
the 3000 series the perfect choice for lab and educational use. ..~ \.~· --"= 
Line Regulation: 2x IO -" +I ma 
LED Accuracy: Voltage ±I % + 2 digits 

Current ± 1.5% +2 digits 
Wave Line Noise: ~ I mvrms 
Dimensions: 291 mm x I 58mm x I 36mm 

New! 
Lower Prices 

CSI3003:0-30v/0-3amp 1-4 / $89.00 5 +I $85.00 

CSI5003:0-50v/0-3amps 1-4 / $109.00 5+ I $99.00 

Bookmark our WEB Site! Many more Power l 
Supplies are Available. Look Under Test Equipment ________ _ 



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

• SUPPORTS IDE, SCSI, SCA & NOTEBOOK DRNES 
• COPIES AND SERVICES HARD DRNES 
• PRINTS TEST REPORTS ON YOUR PRINTER 
• DATA RECOVERY MODE BUILT-IN 

Copy entire hard drives with this pro service station. Set up any SCSI or IDE 
drive with your original software. Attach a blank drive and press start. Make 
copies quickly and easily. 
Use the built-in drive service system to make used drives run like new! 

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

2568 MP3 PLAYER $395! 
www.mp3forme.com after mail·in rebate 

• PLAYS OVER 10,000 SONGS FROM HARD DISK! 
• PLAYS STANDARD AUDIO AND MP3 CDs AND CD-R 
• DOWNLOADS MP3 FROM CD-R TO HARD ORNE 
• POWER AMPLIFIER DRNES SPEAKERS DIRECTLY 

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

Grab new music from the net. Use your PC to create custom MP3 CDs with just 
the songs you like. Load them to the internal hard drive for realistic, 3-D theater 
sound. Patented digital signal processing gives you crystal clear sound. No PC 
connection is required. Connect any stereo system, or directly power external 
speakers. Get digital sound and room-filling bass. 
The hard drive organizes your music in folders. ID-3 tags display the title, 
album, and artist on a large LCD. Use the jukebox feature for an entire evening 
of great music. Play songs randomly or in sequence from the internal hard drive. 
Unlike CD changers, the NV certified 25 GB hard drive won't wear out, even 
under continuous use. Call now and try your MP3 player tomorrow! 

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

WWW.CORPSYS.COM 

408 330·5524 

COPY ANY CD NOW 
NO PC REQUIRED 
www.dupeit.com 

from $795! 

C DUPE IT' STANO A LONE CO DUPLICATOR 

[ J2] - : 1'.)~ l'ili,.;o;;;., :,q,g_.; 
~· -~r-t~f~~-, ~:~a"' -· _ _ ________ 9 _ 

I -• __ ______ __ 9_ f!O r-... .. . <JC. 
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• MULTI-FORMAT DUPLICATION - FAST AND EASY! 
• DUAL 8X DRNES MAKE TWO COPIES AT ONCE 
• INTERNAL 25GB HARD ORNE STORES IMAGES 
• PRO AUDIO MODEL HAS SP!DIFF AND ANALOG I/O 

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

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

MULTI DRIVE IDE DUPLICATORS 
www.driveduplicators.com from $495! 

• COPIES EVERYTHING, PARTITIONS, O!S, THE WORKS! 
• BOTH STANDARD AND ULTRA, FOUR AND SEVEN ORNE MODELS ARE 

AVAILABLE NOW! 
• THE ULTIMATE HIGH SPEED PRODUCTION TOOL FOR SYSTEM BUILDERS 

AND CORPORATE MIS 

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

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

Over 80% of the Fortune 500 depend on CSC products. Shouldn't youi Call today. Most orders ship within 24 hours! Call now for more information and a free price 
........:=-:=--=- comparison guide. Quantity discounts are available for dealers and system builders. Copyright laws must be observed when duplicating CDs and hard drives. © 2001 CSC. 
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