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

24GB Ultra SCSI DAT Tape Drives 
No Minimum Bids! 

Sun Workstations and File Servers 
No Minimum Bids! 

Cisco Routers and Hubs 
Bids Start at $50 

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 fo r advance notice when special sale items arrive! 

CORPORATE SYSTEMS CENTER 
3310 Woodward Avenue, Santa Clara, CA 95054 (408) 588-1 110 
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+ Intel "OX3+" w/USB cable 

t Capture single frame or 'movie' 

+ 1 OX, 60X & 200X lenses 

t 'Bonus' 4 min. sound recorder! 

+ Store/manipulate images! 

+ New, retail packed w/all accesories 

HSC# 80623 $59.50! 

Cat5 Patch Cable 
Just under $.50 each by the case!! 

+ 'Foxconn' #CT8881 2T88-A17, Yellow, 12 ft . 

+ New, sold by case only (80 cables/case) 

HSC#19234 $39.95 

-~ -~ 

+ Cherokee Model No. MQT154A 1 • 150W 

t 100·240VAC, 47-63Hz, 3A • 1.5" x 4.25" x 8.0" 

+ +5VDC@26A, +3.3VDC@8A, +12VDC@6A, 
-12VDC@1A 

+ New, OEM packed, 90-day warranty 

HSC# 19266 

.. • .r~·- , 
+ Cherokee Model No. ;:- - . - -__ ,• - - -~ J 

CAP201 H3DU • 200W, 1.5" x 4.95" x 8.75" J 
+ 100-240VAC, 47-63Hz, 3A ... 

+ +5VDC@26A, +3.3VDC@8A, -· 
+12VDC@6A, -12VDC @1A 

t New, OEM packed, 90-day warranty 

HSC# 19267 $19.95 

SuperStack II Switch 

t 3Com SuperStack II Switch 1000 10BaseT hub 

t 12 MDIX ports, full duplex support, Virtual LAN 

+ Multi-forwarding, advanced security, much more! 

+ New, factory-boxed units • 90-day warranty 

HSC# 19284 $35.00! 

Variable Transformers ,......... 

115VAC input, 0· 130VAC output, 60Hz 

HSC# 80474 500W $45.00 
HSC# 80461 2000W $95.00 

56K Modem/Hub 

+ Four-port hub card, with 56K V90 modem 

+ For multi-PC web access! 

+ ISA-type, CD software incl. 

t OEM packed, 90-day warranty 

HSC# 18942 

1 ~ 

9.1 GB ULTRA SCSI 
t Seagate ST19171WC, 80·pin 

+ 7200RPM, 4.6mS av. latency 

+ Wide to std. SCSI adapters • S1 ~!! 

+ HSC 90-day warranty 

HSC# 18753 
$39.95! 

Disk Drive Deals! 
4.3 GB SCSI 1/2 HEIGHT 
+ ST15150N hard drive 

+ 21 Hds, 11 Disks, 3,711 Cyl. 

t 7,200 RPM, 9.0 mS avg. seek 

+ HSC 90-day warranty 

HSC# 18412 
$24.95 

4.0GB Laptop Drive 

+ Fujitsu MHC2040AT, 33.3MB/s(UDMA) 

t 0.49"H x 2.75"W x 3.94"D 

t OEM pkg, 90-day warranty 

t HSC#1 8134 2.5" to std IDE cor" ...... 

HSC# 19256 
$55.00 

HSC Web Specials! 
You can find these 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. 

10/100 Ethernet Card 
_ HSC# 19334 $12.50 

Basic Clamp Meter 
HSC# 80608 $45.00 

20KOhmN Analog VOM 
HSC# 18260 $9.95 

Tower, cabinet , 7-bay 
HSC# 80544 $42.50 

lnitio SCSI Cntlr, PCI 
HSC# 18218 $9.95 

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

PCMCIA 10BaseT 
HSC# 19336 $12.50 

.. 
Adaptec SCSI, ISA 
HSC# 17995 $7.50 

2mW Slim Laser, 12VDC c ) 
HSC# 19278 $39.50 

Color camera, digital 
HSC# 17503a $9.95 

Batt charger, NiMH 
HSC# 19151 $17.50 

;• 

AN 'Firewire ' card, 
HSC# 80613 $45.00 

~ Weekly Specials! 

~ www.halted.com 

~/liM~~j ff I~ ' , , \t \ 
12VDC 40 AH, lead/acid 
HSC# 18917 $29.50 

SCSI scanner cntlr. 
HSC# 19221 $4.95 

~ 
mo Recorder wNOX 

HSC# 80618 $14.95 

6VDC, 12Ah lead-acid 
HSC# 19283 $9.95 

Pixie2 Tranciever Kit 
HSC# pixie $9.95 

•. 600 Watt Solder Pot 
HSC# 80611 $97.50 Table Top Solder Pot 

HSC# 8061 o $32.00 Compact Power Supply 
HSC# 18415 $12.50 

ATX, 145W Power Supply 
HSC# 18350 $9.95 

I 
Bargain DMM 

HSC# 80370 $14.95 
5V,3.4A Power Supply 

Server Cabinet, ATX 
HSC# 80541 $149.95 

12VDC & 120VAC Built-In! 
+ Model No. VHS-1 OS player deck 

+ Std NTSC VHS format, frnt-pnl controls 

+ Perfect for on the road! 

t Working pulls, HSC 90-day warranty 

HSC# 19048 
$19.95 

HSC# 19312 $9.95 ATX 200W Power Supply 

Video Players! 
115VAC Unit 

t Magnavox video player, working pulls 

t Standard 'F' & RCA connectors 

t Switch selected Ch. 3 or Ch. 4 output 

+ Working pulls, HSC 90-day warranty 

HSC#19152 -
$17.50 

HSC# 18665 $14.95 

12VDC Unit 
+ Same as #19152, but 12VDC 

+ Full front panel controls 

+ Remote capable · remote not incl. 

t Working pulls, HSC 90·day warranty 

HSC#19223 -
$17.50 

Compact Keyboard! 

+ 8~89 enhanced key layout WiR{¥1!ll 
t Finger ghde mouse function j j 
t Space Saving design .. 

+ Free PS/2 connector adapters! 

+ New, w/mouse driver diskette and manual 

$14.95! 

4MB PC/ Video Card 
+ SIS 6326AGP chipset, 4·512K x 1.6 EDO RAM 

+ PCI bus card 

+ Windows Plug 'n Play 

+ 700 in stock, volume discounts! 

+ VGA driver CD included 

+ New units, OEM package, 90-day warranty 

HSC#19332 $9.95! 

+ Model 'GA-68A' Pentium2/3 

+ P2s to 400MHz, P3s to 650MHz 

+ DIN-5 kybd ski, Intel 440BX chip 

t AGP, IDE, 2SIO, PIO 

• 4-PCI, 2-ISA slots & 4-DIMM 

HSC# 19331 

t Compact · pertect for notebook PCs 

+ Dual-speed 10/100 RJ45 jack 

+ Plug 'n play with Win 98 & 2000 

+ Powered by USB port ! c­
+ Compatible w/LinkSys,other USB hubs 

+ New, w/cable, manual, 90-day warranty 

HSC# 19335 $19.95 

Win-based Terminal 
+ WYSE 'Winterm 2315SE' 

+ Virus-proof · high security 

+ Easy access to server apps. 

+ Up to 32 users/servers, tiny footprint 

t VT220, VT100 and VT52 emulation 

+ Mouse, keyboard power supply included! 

HSC#19346 $89.50 

PCMCIA SCSI! 
+ EPSON PCMCIA intertace card 

+ Epson/Adaptec APA-14608 

+ Up to 2m8/sec. bus rate 

t For DOS, Win3.1 , 95/98 & NT 

+ OEM pack, w/DB-25 cable 

+ 90-day warranty 

HSC# 19160 $49.50 

PCMCIA Ethernet! 
+ EPSON Type II PCMCIA intertace card 

+ 10Base2 & 10BaseT cables included! 

+ For notebooks/PCs with Type II slots 

+ For Windows 3.1, 95/98 

+ No jumpers or switches - Two LED status lights 

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

HSC# 19125 $9.95 

Since 1963!... Order Toll-Free: 
Silicon Valley's 1-800-4-HALTEo (442-5833) 

• or ... ONLINE, AT: WWW.halted.com 
Electronic Marketplace Terms Some quantities limited; all items are subject to 

~ prior sale. Minimum order: $10.00 plus shipping. 

3 Retail/Wholesale Locations: Santa Clara 1-408-732-1573 
1-916-338-2545 
1-707-585-7344 

~ Orders under $20.00 subject to $2.00 handling fee, in 
l!!I addition to shipping. All orders shipped by UPS Surface 

Main Office - Mail Orders ... 
3500 Ryder St. Santa Clara, CA 95051 

Sacramento 
Rohnert Park 

lliiiii unless otherwise specified. $6.00 UPS charge added for 
COD. Visit our website for detailed information on 

~ domestic and international shipping methods. 

~ 



THE BASIC ATOM ... 

BASIC ATOM 
Whether you are a beginner or a professional programming, 
rnicrocontroUers has never been easier ! Experiment and test 
code changes on-the-fly! Bring your projects to life quicker 
and easier with the Basic Atom ! 

ICD - IN CIRCUIT DEBUGGER 
Stop wasting tin1e strategically planting debug statements 
throughout your entire program. The Basic Atom software 
includes a built-in ICD (In Circuit Debugger). Watch variables, 
SFRs and RAM values as each line executes. The Basic Atom's 
ICD is so easy to use, even a first time user can have it up and 
running in minutes ! 

SYNTAX 
BS2p compatible syntax, with a complete expanded set of 
powerful and easy to use commands ! Serin, Serout, 
If..Then .. Elseif .. Else .. Endif, Do .. While, While.Wend, OWm, 
OWout, ADin, Pulsin, Pulsout, PWM, Xin, Xout and more! 

MATH 
The Basic Atom supports 32 bit floating point and integer 
math. This includes 32 x 32 bit divides and multiplies. 

WHAT DOES IT ALL MEAN ? 

32BitMath 
With 32 bit math you can have variables containing values of 
up to 4 billion. So statements such as these are now possible: 

Temp Var= 200,000 

300 Bytes of RAM 
With more RAM you can have more variables ! No more 
wasting time trying to save variable space. 

Firmware Upgradable 
New commands, more features with each new software release 
! 

Built In Hardware 
Built in hardware runs independently of the main process. 
This allows you to generate a pulse or receive serial data while 
your program is doing something else. 

If .. Then .. Elseif .. Else .. Endif 
Expanded decision making, allows a program to have more 
functionality without the code size and complexity. Smaller 
programs mean less problems and less time to debug ! 

ADin 
With built-in Analog to Digital converters, there is no need 
for the extra hardware commonly used. It can all be done on 
the Basic Atom. 

I 

BASIC ATOM MODULES 

ATOM 24 MODULE 

ONLY $59.95 ATOM 2 8 MODU L E 

ONLY $64.95 

(BS2 / BS2p Pin Compatible.) 
ATOM 40 MODULE 

ONLY $79.95 

ATOM DEVELOPMENT KITS 

•• . . . •• . . : . •.•..... ~ ... . ~ .. • . ! .... ........ .................. 
·::::::::::::::::::::::::::::::: 
....... ... ... ...... ... .......... ......... ...................... 
.::::::::::::::::::::::::::::::· 

Kits Include: Development Board, Atom, 
Manual, Cable and power supply 

STARTING AT $149.95 

POW ER SUPPLY I NC LUDED , NO 
MATTER W HEN Y O U ORDER ! 

SUPER DEVELOPMENT BOARD 

The Super Development Board 
supports all DIP versions of the 
Atom including the Atom 40 Pin. 
The Super Development also 
includes a high power 1 amp 
regulator (LM2940), Heat Sink, 
external battery connector and 
more! 

STARTING AT 

$69.95 

......... ... ... .. .... ...... .. ... .. 
. ......... ...... ......... ...... 
' I o o I o ' • o I ~ • o o o o • • o o o o • o • < • ' o o o • 
'0 o ~ 0 o 0 o o o I o ' o I 0 o f t o 0 0 0 0 o t o o 0 o 0 .................. ........ .. ... .. 
• •• •• • •• ~ ••••• i •• • •••••••• • ••••• . . . 
(BS2p40 Pin Compatible.) 

To ORDER VISIT WWW.BASICMICRO.COM OR CALL 

us AT 248-427-0040 M-F I 0 AM TO 6 PM 

Microcontrollers Made Easy™ 

The Basic Atom is a registered trademark of Basic Micro Inc. 
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Cash Prizes totaling $I 0,000.00 will be awarded!! 

10 BUILD THE TELEPHONE 
CALL LOGGER 
Keep track of all your outgoing calls, 
whether they're long distance or local, 
for business or home. 
By Peter Crowcroft 

31 HAM RADIO OPERATORS -
WHO NEEDS THEM? 
Ham communications still play a 
vital role in disaster situations. Just 
ask your local American Red Cross 
chapter. By Gordon West 

44 THE GLOBESPAN WORLD 
BAND RECEIVER 
Shortwave radio offers a unique listen­
ing experience to what's happening 
abroad. Tune in with this home­
constructed unit and hear what you've 
been missing. By Lyle R. Williams 

1ELEPHONE 
CALL 
LOGGER POIJ[R SlATL.;S :YTH;Dtl ·-

:Al". ::: .• . 
·\,J~, ..... )...Z• • 

5 5 LEARNING RVK-BASIC -
PART6 
The subject of program structure is 
continued plus take a good look at 
loops. By Bob Vun Kannon 

71 SOLID-STATE VOICE 
RECORDER USING FLASH 
MSP430 

Make your projects talk with Texas 
Instruments ' "system in a chip" micro­
processors. By Murugavel Raju 

COLUMNS 
TECHKNOWLEDGEY 1001 7 
Fuel cell technology takes another step; 
Microchain has potential microelectromechani­
cal applications; This month's "world 's fastest 

-·-··----- ---· -· 

~ ~;- : ·~ .t/ I 

~, 

supercomputer;" Pocket PCs 
geared for commercial applica­
tions; Hot-swap controller 
enables live board swapping; 
Electron-positron linear collider 
proposed; and Gates threatens 
to kill Windows. 
By Jeff Eckert 

LASER INSIGHT 11 
A few more pulsed systems are introduced and 
dye lasers are discussed. 
By Stanley York 

llEW COLflltflltt 
OPEN COMMUNICATIONS 18 
Two shortwave radio kits are constructed and 
reviewed. By Louis E. Frenzel 

ELECTRONICS Q & A 3 5 
What's Up: Solar temperature controller, solar 
books, and stereo fan cooler. Soiled inkjets, elec­
tronic symbols, and sexing transistors Also a 
low-power version of a constant current source, 
long-life bulbs, and free CAD programs. 
By TJ Byers 

AMATEUR ROBOTICS 67 

Machining techniques and simple strategies are 
presented to help achieve better precision with 
actuator design. By Robert Nansel 

STAMP APPLICATIONS 75 
Objects in the Machine. Java is now available in 
a microcontroller format. By Jon Williams 

DEPARTMENTS 
Reader Feedback 15 

Tech Forum 78 

New Books 10 

News Bytes 15 

Dealer Directory 34 

Events Calendar 51 

Electronics Showcase 41 

Prize Drawing 40 

New Product News 40 

Classified Ads 58 

Classified Ad Info 61 

Advertiser's Index 66 

Gadget-o-rama Contest 3 I 

NV Bookstore 50 
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NEW! 0.0001 Lux, Black & White, NIGHT VISION CAMERA! 
Near "Starlight" PERFORMANCE and 600 Lines Resolution. 

State of the Art Video, Our GMV-6K, Takes the Prize. 

B&W QUAD PROCESOR, 

For covert, military & scientific applications, this is ii. 
Unbelievable 0.000lLux @ fl .2 performance is 
enhanced lhraugh law speed eleclronic shullering. 
digital frame inlegratian and advanced DSP. Did we 
mention 600 Line resolulion7 Aulo sensilivity mode 
starts as it becomes dark. 24 hour surveillance is 
possible with the oplional fl.4 auto iris lens shown below. 
Seven Goin/Shutter modes ore user selectable. Normal, X4, X8, Xl6, 
X24, X32. X64 . These provide frame rates of 60. lS. 8. 4. 3. 2 and l per 
second. Aulo/off BLC, S/N >S2dB. Mirror on/off. Gain on/off, aulo electronic 
shuller l/60 lo l /120,000 sec., Alum. housing, dual l/4x20 mtg. Specs: l/2" CCD. 768IHI X 
4941VI. wilh 380K pixels, 470 Lines. l2VDC ± lV@200mA. Sid. video out on BNC. Size: Slmm x 

The GM4-BO is an unbealoble value. four camera 
inputs wilh loop lhrough. full screen image, REAL 
TIME display, high resolulion: 960 x480, brighlness 
adj. for each chan. Alarm lime ll -20 sec.) 4 olorm 
inputs. Auto Sequencing mode with adj. dwell:l-4 
sec. Quality video processing. Specs: • 4 video inputs. 
• 1 monitor out and VCR in/out, • 4 alarm inputs 
•Buzzer • 2 Alarm Out •Dim: 239 xl66 xSS mm. 

Slmm xllSmm long. Reguloled power adopter included. All functions can be externally conlrolled. Use 
slandard c-mounl lens not included. 

GM4-BQ QUAD .... ...... $179 

SPECIAL, GMV-6K-OSD .. $449ea. High performance auto iris lens, 12mm, fl.4 .. $199ea. CROSS-HAIR RETICLES, 

NEW and IMPROVED, COLOR, UNDERWATER, CCD CAMERA, (down to 60 ft. ) New precision ruled 
glass. l.8" diam. x .l2S" ( 
lhick. Give your projecls a 
professional touch. ) ) now with 12, Built-in SUPER, WHITE LIGHT LED'S, . 

Sleek black anodized, BRASS, housing. 0-Ring sealed & WATERPROOF. 
Adjuslabe mounl incl. Specs: l /4" CCD. 3SO Lines res .. O.S Lux sensitivity. AGC. 
Aulo Shutler. l2VDC @220mA. 4mm. 78° FOV lens. A real glass lens. NTSC 
video out. Superior construction . Ultra small Size only: l .2S"diam. X 2" long. 
With 60 ft . cable. Perfect as a COLOR remole oreo inspeclion camera. Now wilh 
TWELVE, super brighl, white LED'S' BRAND NEW. 

Usually quite pricey. 
Special. •.•.•.. .• 5 for $10 

INCREMENTAL OPTICAL ENCODER, 

GM400K-12 with LEDs •.•••.• .•• $229ea. or GM400K- N without LEDs ••••••••• $199ea. LUCAS/ LED EX 
TYPE: S-10208A-
1386. Provides 
1386 counts per 
rev! That's 5544 
counts per rev in 

SERIOUSLY SIZED SERVOMOTOR SLIDE, 
provides 21 " of precise travel. 

But Wait ... There 's More! 
These heavy duly, molorized linear slides. 
do their sliding on 3/4" diam. Thompson 
steel rail. The X axis ls motivated by a 
substantial 3.4" diam. EG&G servomolor 
type: ME3SlS-l9lB wilh an EG&G 1000 
counl encoder driving a flex coupled l/2" 
pulley which bell drives 2.2" diam. 
lransfer pulley which direct drives the 1.5" 

• quadrature! 
'I: . SVDC powered. TTL 

compalible oulputs 
of: A~ B !l. and MM, 
l/4"diam. x l/2"l, 

ball bearing shaft. Size: 2.3"diam x l.9"deep 
Removed from equipment. A super value. - - ==-- =::11 final drive pulley which moves the 0.6" 

wide toothed belt which moves lhe carriage. The X axis carriage contains a motorized rotary unit with the 
same type EG&G servomotor driving a s.s· diam. l/4" thick aluminum ploller mounted at about a 20 degrees 
angle lo lhe base. Rotalion is via an anli backlash gearing system directly driven by the motor. Supporting all 
these goodies is a welded. 3" wide steel channel frame. The system overall size is: 4S"L x l4 .2S"W x 8.7S"H. 
These units must ship via lruck. Very limited quantity. These ore used in good condition. 

LUCAS-EN Cl 368 ..••• .. •.•. $39ea. 

WE ARE LOOKING for UNIQUE 
ELECTRO-OPTICAL, MOTION 

CONTROL DEVICES and 
RELATED. PLEASE FAX US YOUR 

LIST of AVAILABLE MATERIAL. XSLIDE-ROTARY •.•.•.• $229 ea. or 2 for $399 

NEW, GM960R TIME LAPSE VIDEO RECORDER 
finally a brand new. 4 head. TI 
L recorder with all lhe fealures 
al o price you can afford. 
features: • Up to 960 hours on -­
a standard T-120 VHS tape.• 12 
differenl modes for record and 
playback • Audio recording in 

-----
= "h u tlt 

the 12H and 24H mode. • 30Day memory backup • Easy mode setting. • On- screen 
menus • Aulo-Repeat recording mode • Serial or One-shot recording • Time, Dale, 
speed, and Alarm indicators on screen. These deluxe units are front loading and are 
l4"W x 3.5"H x 12 2"D, llOVAC pwr. GM960R-VCR •.• $379ea. 

NEW! 6.8" LCD COLOR, TFT, ACTIVE MATRIX DISPLAY, A huge 
23sq. inch VIEWABLE AREA, Super Deal. 2.8X 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 ore comparable a 
to a CRT. Perteet. portable. general 
purpose color monitor for slandord NTSC 
color or B&W video. fully compatible wilh 
all our cameras as well as Camcorders. 
VCR's, DVD's etc. OEM "componenl" style 
unit hos no ouler cabinel. Designed to be 
installed in YOUR housing via four 
mounting tabs as shown. Specs: 
Resolution. 1152H x 234V, 270K Pixels' Cl 
Viewing angle. Top 10'. Down 30°, Left 
4S'. Right 4S0 

. Brightness. 300 nil, Size: W 
x H x D Imm/in!. 1S7.2 x 122.6 x 8.0, 6.2" x 4.83" x l.l", Weight. lOoz. Supplied wilh 30" 
input cable. Video inpul via BNC jack. l2VDC input via a slandard barrel connector. 

BRAND NEW, FIRST QUALITY. GMTFT68 .. ..... $169ea. 
Regulated 12 VDC/11 OVAC power supply ... .... $8. 95ea. 

BRAND NEW, SPELLMAN +25,000 voe POWER SUPPLY 
SL Series, 250Watts, and it's only 1/34"HIGH ! 

) 
These new. boxed units ore lhe lype: SL2SP2SO. Uti lizing resononl lopology, lhe 
proprietary control syslem maintains high frequency over lhe entire operalion output 
range. High frequency operation allows dynamic response time of less than S 
milliseconds and one of the lowest ripple specifications available. 
Providing +25000VDC@ lOma with low ripple of 0.02% rms. line and load regulalion 
is O.OOS%. Currenl load regulation: O.OS% of full currenl for voltage changes and 
Current line regulation ± O.OS% of full current over lhe specified input voltage range. 
llSVAC powered. Size: l/34"H x l9"W X l9"D rack mounlable. Weight is: 17 lbs. Slability 
of 0.01% per hour otter l/2 hour worm up. 0.02% per 8 hours typical. Temperature 
coefficienl: lOOppm per deg C. Ambient operating lemperalure: -20C to +40C. front 
panel on/off circuil breaker. Other features include, Internal fault proteclion. fronl 
panel indicators for Line power. High vollage Off and ON. Overload, lnlerlock slatus 
and over temp. These supplies have no fronl panel controls. The 1/0 intertace is via a 
24 position terminal strip at the rear. Exlernal 20Kohm pot. not supplied can be used 
lo remote control the currenl. Oulputs ore provided for external metering of oulpul. 
Complete with original instruction manual, schematics. HV output cable and AC line 
cord. These units are factory set for 2SKV out instant on as provided. These ore 
hazardous and potentially deadly voltages. Do nol purchase if you do not know what 
you ore doing. Must be over 18. All sales final. SPELLMAN, Sl25KV .•.•. $399ea. 

POWER to SPARE, 12 VOLTS at 17.2 Ah, 
NEW EXIDE SEALED RECHARGEABLE LEAD ACID BATTERY 

Type NP-18-12. Now is your chance to perk 
up those power projects. Perfect for 
powering many porlable devices such as 
GPS, laptop or telescope. fish finder or 
underwater camera. The list is endless. 
Don't be left out of lhis opportunity. The size 
is a manageable T'W x 6.7S"H x 3"D, weight 
is 14 lbs. Heavy duty post type connections. 
Use two in parallel for 34 Ah WOW' Ltd. qty. 
EXIDE-NPl 812 •••.• $24ea. 
Case of 4, EXIDE-NP1812-4 ••••• $89 
lamp Charger, EX-CHGR .•.• $15ea. 
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NIKON, 105mm, f2.8D AF MACRO LENS! 
BRAND NEW, U.S. WARRANTY, BOXED 
The legendary, close-focusing lOSmm f/2.8D AF 
Micro-Nikkor offers images with slunning detail. lls 
lOSmm focal length adds extra working distance. 
Now you con accommodale several differenl 
lighting techniques with one lens. The exclusive 
Close-Range Correction System allows focusing as 
near as 12 inches with a 1:1 reproduction ratio' The 
super sharp, lOSmm focal lenglh is an excellent 
choice as a portrait lens. SPECS: Construction: 9 
elements in 8 groups. Picture Angle: 23° 20·. 
Minimum Focus Distance: l foot, Maximum 
Reproduction Ralio (Macro Setting!: l :l, filter Size: 
S2mm. Dimensions: 3" diam. x 4.l"L, Weight: 19.6 oz. 
This product is brand new in sld. NIKON box. Original 
MANUFACTURERS USA warranty IS included. Nikon lOS/ 
2.8 Micro AFD #l988N Ltd. Oty. NIKON-105 ..... $429ea. 

SUPERB SLIDE, TRAVERSES 2" with STEPPER DRIVE 
The molorized, linear ball slides from NEAT ore extremely rigid. No slop 
with these hefty units. Top 
and bottom machined from 
al " thick and l.2S" thick 
solid alum. plate. flex 
coupled, l2VDC@ 0.44A 
Rapidsyn size 23, 6 wire 
slepper is included. These 
slides ore in excellent 
condition and removed from 
equipment. Overall size of slide is 3" x 4" x 2· add 2.7S" to length r the 
stepper. Excellenl for applications which require exlreme repealability. Ltd. 
Oty. NEAT-3X4 .. • $129ea. 2 for $229 

Circle #49 on th e Reader Service Card. 

NEW! 0.01 Lux, COLOR NIGHT VISION CAMERA! 
FANTASTIC LOW LIGHT PERFORMANCE, ON SCREEN, menu driven 

setup of all camera parameters. STATE of the ART, GMV-35KOSD, 
Unbelievable O.OlLux@ fl .2 performance is enhanced 
through low speed electronic shullering, digital frame 
inlegration & advanced DSP. Auto sensilivity mode starts as 

' 
ii becomes dork. 24 hour surveillance is possible with the 

optional fl .2 lens shown below. Spec" Shutter speed auto or 
manual. l/60 lo l/120,000, 60dB SIN ralio' . lS4dB Smear rejection'. AGC 

gain 0 dB to 18 dB. Digital gain OdB lo l2dB. Digilol zoom continuous from up to 2X in 
O. lX sleps. Masking mode allows hiding 4 programmable zones for privacy prolection. 
Camera on screen name. White balance modes: Auto tracking, one push or selection from 
3200k, 4800k, S600k. 7800k. and "double while balance" independent white balance circuil 
for both bright and dark zone, maintains correct white balance even with combined indoor 
& ouldoor lighting. Programmable 48 zone back light compensation mode for difficult 
lighting situation. Negative mode. Mirror image & up/down selection. Seven. seleclable 
Gain/Shutter modes. Normal. X2. X4. X8. Xl6, X24. X32, X64 . These provide frame rates 
of 60. 30. lS. 8. 4, 3. 2. and l per second. Alum. housing, dual l/4x20 mtg. Specs: l/3" 
CCD, 811IHI X S08IVI. with 412K pixels. 470 Lines. l2VDC ± lV@2SOmA, Std. video oul on 
BNC. Std S-Video out on 4Pin conneclor. Size: 2"H x 2"W x 4.S" long. Regulated 
PWR.included . GMV-35KOSD .. $399ea. Auto Iris lens, 4mm, fl .2 •• $99ea. 

A SECOND SERIOUSLY SIZED SERVOMOTOR SLIDE, By ANORAD, 
Provides 23.5" of Precise Travel. 

But Wait ... There 's a Z AXIS BONUS! 
These SUPER HEAVY DUTY. motorized linear slides. 
do their sliding on crossed roller bearings. The X 
axis is motivated by o 2.2S" diam. EG&G 
servomotor type: MT-2130-012BE or similar with 

encoder driving a flex coupled 0.7S" diam. ball 
screw drive. The huge carriage is: 28" l x s.s· Wx 1.1" Thick. The X axis is a massive 
precision machined IMehanitel casling. Mounted to lhe carriage is a substanlial Z axis 
unit sporting dual THK. YH2218. 0.6"H x 0.5"W rails or similar. Riding the rails are four 
recirculating ball carriages attached to a l/4" lhick aluminum plate. !Two carriages on 
each side) Running down the center is a 1 12~ diam. ball screw driven by a size 23 
stepper motor. This motor provides the drive for the 10.Y travel, Z axis. These units were 
originally designed to be used in a "gantry" configuration . ie. suspended over the 
workpiece with the workpiece moving in the Y axis. Overall size is 48"L x l7"W x 20"H. 
This is lhe perfect setup for heavy duty cutting or engraving . Slides of this quality don't 
come around very often . Don't miss out. We have a very limited quantity. These units 
must ship via lruck. These ore used in good condition removed from optical equipmenl. 
ANORAD SLIDE •• $349 ea . or 2 for $649 

Actually a doctor would call lhem 
anrithroscopic borescopes. Super 

high quality medical grade, stainless. construction. Bolh 
models have a direct view eyepiece and a slondord 90 
degree exlernal lighl port. The unil pictured above is 
conslructed wilh a 6.S" long X 7.Smm diameter tube wilh 
the objective end oplic angled at a 30 degrees for easy 
viewing of surrounding area. The second style. shown 
below offers o 9.7S" long tube with an amazingly small, 
2.2mm in diameter with o flat objective end. That could 
really get you inlo some lighl spots. Reg price: $800ea. 

BORESCOPE-6.5" ••••••••••.. •• $229ea. 
BORESCOPE-9.75" .....••..••• $249ea. 
BORE-PAIR-6.5"+ 9.75" ..... $450 per set. 

THOMPSON PRECISION STEEL BALL 
BUSHING, type A162536 r@ 
These ore new, boxed, general , 
purpose closed LINEAR BEARINGS. ~ 
Size: 2.2S"L x l.S6"0D withal " diam. ~ 
bore. Rated for dynamic loads of up 
lo 3SOlbs. Lid. qty. THOMP-88536 .•• •••.• $22ea. 

HEAVY DUTY, INDUSTRIAL FOOT SWITCH, USA MADE! 
Manufactured by Linemaster Swilch, their model: 635-
S. UL approved. Roted for lSA@ l2SVAC, lOA@ 
2SOVAC or l /2HP. Made for rugged use with all cost 
metal construction. The fool pedal is surrounded by a 
sleel guard on four sides to prevent accidental 
activation. Guard can be removed with two screws. 
Ten fool log, four conductor cable attached. Very nice. 
superior quality inlended for use wilh medical laser 
syslems. Two independenl S.P.S.T. micro swilches. One 
closes at aboul SO% pedal travel and lhe other closes 
at 90%. They are bolh closed at 90% Overall size 
including shield: 6"W x 6"D x 4.5"H, Pedal size: 3.S"W x S"L x l.7S"H Pedal finished in 
block powder coal. Shield is "putty" color. Weighl is 71bs. No Sl ip pad on bottom. 
Limited quantily. PRICE •.•.• $24ea. or 2 far $45 

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 sleel case. Three models ore 
available: choose a 9" or lS" Black and White with 1000 
lines of resolution or o 14" color vvth 4SO lines of 
resolution. You will be amazed at how much better they 
will make your video look! There is no substitute for a real 
monilor. With UL, FCC and FDA approvals. 
SPECIAL, BWMONITOR-9HR .. .... .. $94 ea. 

BWMONITOR- l 5HR ••••• $159ea. 
COLORMON- l 4HR •••••• $219ea. 

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

Displays intermittent variations os they happen. Captures the slowest one shot evenls 
r --.- "' ---· .,., =,, with 4ns per division o 100 fold 
..------.. 1 ~ ... = increase in the visual writing rote 

~ _ ~~-:; .!:£-ii r r over conventional CRT. Features: 

-~-, !..';. ·-·· _ 1 ns rise time. SOOps/Div lime 
base. 2mV /Div. vertical sensitivity 
at 3SOMHz. 20ps lime interval 
resolution. lMohm I SO-ohm 
input. SOOMhz trigger bandwidlh, 
four channels. On-screen 
w aveform cursors provide vertical 

& horizonta l scale facto rs. trigger level. voltage, time, freq., phase, ratio values and 
mode indicalion. Wilh 2 probes. pouch and manual. EX. cond. 90 day warranty. 
New •. $12K Now SALE, TEK 2467 ••.•.•.• $1 995. 



Advanced 
Technologies 

Fuel Cell Technology 
Takes Another Step 

Fuel cell experts at NASA's Jet 
Propulsion Laboratory, in 

Pasadena, CA (www.jpl.nasa 
.gov), have redesigned the tradi­
tionally large, bulky stacks of lay­
ered fuel cells and transformed 
them into compact, flat, and rela­
tively lightweight fuel cells. The 
technology may eventually be 
used in portable electronic 
devices such as cell phones, lap­
tops, handheld organizers, and 
camcorders, providing power for 
hours or even days at a time. 

A major advantage of fuel 
cells over rechargeable batteries 
is that they can operate for longer 
periods of time (for example, 10 
hours of continuous power for a 
laptop computer) without 
recharging or interruption. Unlike 
batteries, these fuel cells can be 
recharged almost instantaneously 
by refueling them with liquid 
methanol. And, unlike batteries, 
the fuel cells do not contain toxic 
materials and do not present exot­
ic disposal problems. 

A fuel cell works on the same 
principle as a battery, but is con­
tinually fed with fuel. In this power 
source, methanol is put in on one 
side of the unit while air circulates 
on the other side. Both are circu­
lated past electrodes and convert­
ed to electricity. This process pro-

duces no toxic emissions - only 
carbon dioxide and water as by­
products. 

Existing fuel cells typically 
operate at high temperatures, 
require bulky thermal insulation, 
and use hydrogen as their energy 
source. Much of their weight and 
size is due to the bipolar plates 
needed to connect several cells to 
form a stack. JPL researchers 
have eliminated bipolar plates and 
created what they call a "monopo­
lar pack," which is flat with the 
cells linked by electrical intercon­
nects. 

To demonstrate the feasibility 
of the portable fuel cell technolo­
gy, JPL developed a five-watt 
portable power unit (see photo) . 
The power source uses the 
monopolar flat pack technology 
and is roughly the size of two 
paperback books. It operates effi­
ciently at ambient temperature. 

The next phase underway at 
JPL is to make it smaller, more 
robust, and user-friendly. Work on 
the portable fuel cell technology 
is sponsored by TechSys, Inc. 
(Florham Park, NJ). 

Microchain Has Potential 
Microelectro-mechanical 
Applications 

Displaying yet another way 
that future microscale and 

nanoscale electromechanical 
devices may be powered is a 
microchain recently fabricated by 
the US Department of Energy's 
Sandia National Labora­
tories (www.sandia.gov) . It 
resembles a bicycle chain, but the 
distance between the centers of 
the chain links is only 50 microns 
(as compared to the diameter of a 

human hair, 70 microns). 
Because a single microchain 
could rotate many drive shafts, 
the device would make it unnec­
essary to place multiple tiny 
microelectromechanical (MEMS) 
motors in close proximity. 
Usually, a separate driver powers 
each MEMS device. The 
microchain - according to Sandia 
technician Ed Vernon - could be 
used to power microcamera shut­
ters, as larger chains currently do 
in the macroworld . It could also 
be used in mechanical timing and 
decoding . 

Mr. Vernon noted that the 
microchain offers advantages 
over a microbelt because, 
although silicon belts are tough 
and flexible , they are spring-like 
and produce too much torque on 
gears that are not aligned in a 
straight line. Each chain link, on 
the other hand, is capable of plus­
or-minus 52 degrees rotation with 
respect to the preceding link , 
without creating pressure on the 
support structure. The wide angle 
means that MEMS designers can 
be relatively unconstrained in 
positioning multiple devices. The 
longest span unsupported by 
gears or bracing is 500 microns. 
A microchain tensioner is needed 
to accommodate longer spans. 

Computers and 
Networking 

This Month's "World's 
Fastest Supercomputer" 

A new Japanese machine is 
now claiming the title of 

"world's fastest supercomputer." 
The NEC Earth Simulator is a 
high-speed parallel vector com­
puter developed for research on 
global environmental change. It is 
a distributed-memory system that 
consists of 640 processor nodes. 
Each node is a shared memory 
system composed of eight arith­
metic processors, a shared mem­
ory system of 16 GB, a remote 
control unit, and an 1/0 proces­
sor. The peak performance of 
each arithmetic processor is 8 

GFLOPS. The machine employs 
5, 120 processors, and the total 
peak performance and the main 
memory capacity are 40 TFLOPS 
and 10 TB, respectively. The sys­
tem is based on advanced CMOS 
technology. The machine oper­
ates on a UNIX-based OS. 

Earth Simulator will be used 
in an ambitious project to create a 
"virtual planet Earth," processing 
data collected from buoys, satel­
lites, and various other global sen­
sory systems. The goal is to ana­
lyze and predict environmental 
trends by simulating such events 
as seismic activity and wave prop­
agation , land surface temperature 
distribution , sea surface tempera­
ture variations, movement of the 
Earth's molten core, earthquakes, 
and so forth. The system was 
developed by the Earth Simulator 
Research and Development 
Center, which is a collaborative 
organization of the National 
Space Development Agency of 
Japan , Japan Atomic Energy 
Research Institute , and Japan 
Marine Science and Technology 
Center. For more information, 
visit www.jamstec.go.jp/jam· 
stec-e/ earth_ simu/ index.html. 

Pocket PCs Geared For 
Commercial Applications 

Symbol Technologies' PDT 8100 
pocket PC offers WAN and 
WLAN communications. Cour­
tesy of Symbol Technologies, Inc. 

,erhaps you have been curi­
ous about the gadgets that 

are carried around by grocery 
store clerks , nurses, delivery 
truck drivers, and others. If so, 
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you may be interested in Symbol 
Technologies' (www.symbol 
.com) PDT 8100 series of pocket 
PC devices. Designed to bridge 
the gap between pure pen-based 
and key-based mobile data collec­
tion products , the PDT 8100 
offers a range of keyboard options 
to meet mobile data management 
requirements for various applica­
tions and business needs. 

For instance, multiple key­
board options are available for 
data entry efficiency in different 
environments . Route accounting 
employees may prefer the 28-key 
numeric keyboard, whereas retail 
customers may opt for either a 
37- or 47-key alphanumeric key­
board. The appliance may look 
like a simple data input and stor­
age device, but communication 
options include Wireless Local 
Area Network (WLAN) and 
Wireless Wide Area Network 
(WWAN) connectivity, which 
enables the PDT 8100 to deliver 

data wherever it's needed. 
The 8100 uses an Intel® 

StrongARM processor operating 
at 206 MHz and runs Microsoft's 
Pocket PC operating system. It 
ships with 32 MB or 64 MB of 
RAM and 32 MB of ROM and also 
features a VGA display, a backlit 
keyboard , and a rechargeable, 
extended-use lithium-ion battery. 

With an undiscounted list 
price of $2,000.00, it's not exactly 

TechKnowledgy 1001 

cheap, but it is sealed to IP54 
standards and, according to the 
company, is extremely rugged . 
And you can probably get a quan­
tity discount if you are, for exam­
ple , the Coca-Cola Company, 
which recently bought 240 of 
them for its field service techni­
cians, or United Parcel Service, 
which, according to press reports , 
will be buying between $50 mil­
lion and $100 million worth of the 
company's handhelds. 

Coca-Cola will deploy the 
PDT 8100 to repair and service 
tens of thousands of vending 
machines. Using integrated laser 
bar code scanning , the device will 
receive work orders, inventory 
and parts information, and direc­
tions to the technician anywhere 
on the road via satellite communi­
cations. 

Circuits and 
Devices 

Hot-Swap Controller 
Enables Live Board 
Swapping 

A nalog Devices (www.ana­
log.com) has introduced a 

family of hot-swap controllers that 
enable safe board insertion and 
removal from a live 48V back­
plane, which allows users to 
remove and reseat boards without 

shutting the entire system down. 
The ADM 1070 is the first in the 
series, and it is suitable for central 
office switching applications 
(such as DSL access multiplex­
ers) , power supply controls, high­
availability systems, and 48V dis­
tributed power systems. It typical­
ly operates from a negative volt­
age of up to 80V, but can tolerate 
transient voltages of up to 200V. 

Key features of the ADM 1070 
are its inrush current control , 
over-current and short-circuit pro­
tection, and limited consecutive 
retry functions. The load current 
is monitored to ensure that it 
remains less than a level pro­
grammed by an external sense 
resistor. If the current exceeds this 
level, the gate drive to an external 
FET is modulated to reduce it. 

Thus, at start-up, the inrush cur­
rent is kept at a safe level. 

After start-up, if the current 
exceeds the preset level for a pro­
grammed time, the current will be 

limited, and a fault will be regis­
tered. An auto-restart is attempted 
at a programmable time after the 
over-current event, while pulse­
width modulation keeps the FET 
safe. If the fault persists, the FET 
drive is latched off after seven 
consecutive retries , indefinitely 
disabling the load current. 

These features protect 
against over-current and short-cir­
cuit conditions. Programmable 

CD Stomper Pro 
50 label CD labeling system. 
Create professional looking 
labels in minutes. 

Cables, Connectors & Accessories 
for computers, networks, audio, video and telecommunications. Get Organized - Clutter Buster 

Holds practically everything . 
Prefect place for your stuff. 
Mount to monitor, left or right. 

TM-STOMP 

Panaflo 80mm Case Fan 
Ball bearing , brushless, bare 
leads, 12 VDC. Replace noisy 
fans or add more cooling. 
TM-FAN-080 $1.99 

PC and MAC repairs , parts and much more. 
The more you buy the more you save , quantity discounts available . 

~ 
~ 

Shop anytime from our online store and catalog or by fax 661-295-8777 
M-F 9-6 I Sat 9-2 • 25030-H Avenue Tibbitts, Santa Clarita, CA 91355 

TM-ORG $19.99 

Telephone 2 in 1 Adaptor 
Dual jack adapter allows two 
telephone devices to connect 
to one wall jack. 
TE-126 $0.50 

3 Button Mouse with Scroll Full Line Surge Protection 10/100 PCI Ethernet Card 6' AC Power Cord 6' Printer Cable 
True wheel type Internet 270 Joule rating. EM l/RFI Zonet 32-bit PCI bus adapter. Used to connect computers , IEEE-1284 parallel printer 
mouse. PS/2 interface, fully noise filter, individual and Full range of drivers. LED for monitors, telephone systems cable. Standard 0825 male to 
programmable. master switches, metal case. verification and diagnostics. & home theater systems. Centronics 36 male. 

TM-290-SCR $5.49 TM-200 $19.99 NT-TBT-100 $11.99 CC-PWC $1.00 CC-PR6-1284 $3.50 
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time filtering allows transient 
faults to occur without shutting 
the system down. The ADM 1070 
includes single-pin undervolt­
age/ overvoltage detection, and 
requires only five external compo­
nents. Fabricated using BiCMOS 
technology for lower power con­
sumption, the ADM 1070 is pack­
aged in a six-lead SOT23 pack­
age, which produces a 25 percent 
reduction in board space over an 
eight-lead SOIC solution. The 
price per unit in 1,000 piece 
quantities is $1.70. 

Industry and the 
Profession 

Electron-Positron Linear 
Collider Proposed 

I n April, more than 50 physi­
cists from universities and labo­

ratories around the USA met at 
Cornell University to begin work 
on a proposal for federal funding 
for what would be the largest 
research machine ever built: a 
multi-billion-dollar, 20-mile-long 
electron-positron linear collider. 
Cornell has taken on the task of 
drafting research and develop­
ment plans for the accelerator 
itself and for the detector that 
would reconstruct the trajectories 
of the charged particles discov­
ered in the next major step into 
inner space. The university's 
Laboratory of Elementary Particle 
Physics, or LEPP (previously the 
Newman Laboratory of Nuclear 
Studies), is organizing a national 
consortium to submit a proposal 
to the National Science 
Foundation (NSF) in September 
for about $1 million in funding to 
support the research. 

The linear collider would seek 
to detect the Higgs boson, the 
holy grail of particle physics, and 
would also explore supersymme­
try and antimatter, providing fun-



damental details about the origin 
of the universe, the structure of 
space, and the nature of matter 
itself. The machine - actually two 
high-energy accelerators pointing 
at each other - would accelerate 
beams of electrons and positrons 
at very high energies and hurl 
them at a microscopic target to 
see whether newly discovered 
particles emerge. However, 
although Department of Energy­
funded research on the accelera­
tor has been underway at two US 
national laboratories for the past 
decade, there is no agreement on 
its final design, its funding 
sources, or even where it will be 
located. The most likely locations 
are in the United States , 
Germany, and Japan. Estimates 
of the cost range from an esti­
mated $5 billion to $7 billion, 
depending on which of the four 
designs is chosen. Information on 
the Cornell concept can be found 
at www.lns.cornell.edu. 

One of the major challenges 
in constructing the collider is to 
generate the extremely powerful 
particle beam that is required to 
make it operate. Research in this 
area is being conducted by 
Stanford University's Next Linear 
Collider Test Accelerator 
(NLCTA) . This facility is particu­
larly aimed at testing klystrons 
(microwave generators) , accelera­
tor structures, and beam loading 
compensation. Interesting infor­
mation is available at Stanford's 
"Next Linear Collider" web page, 
www-project.slac.stanford 
.edu/nlc/home.html. 

For a simple explanation of 
how a klystron works , visit 
www2.slac.stanford.edu/vvc/ 
accelerators/klystron.html . 
And if you are wondering what a 
Higgs boson is and why you 
should care, the answer may lie at 
www.phy.uct.ac.za/courses 
/phy400w /particle/higgs.htm. 
Then again, it may not. 

Gates Threatens 
to Kill Windows 

n the continuing legal drama 
involving Microsoft's alleged 

anti-competitive practices, nine 
states that refused to sign the set­
tlement agreement proposed by 
the federal government are con­
tinuing with their own lawsuit. 
One of their proposed remedies is 
that Microsoft be required to sell a 
stripped-down, low-cost version of 
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Windows® so computer manufac­
turers can load their machines 
with other web browsers, media 
players, and so on. Under such an 
arrangement, Microsoft would be 
free to sell the full version, as well. 

before accepting such a remedy. 
(Reportedly, his nose grew nearly 
two inches during the testimony.) 
Another section of the dissenting 
states' proposed remedy would 
require Microsoft to provide notifi­
cation if it knowingly sells soft­
ware that interferes with the per­
formance of other vendors' prod­
ucts. Chairman Gates also reject­
ed that concept. 

In June 2001 , the Bush 
administration reached an 
antitrust settlement with 
Microsoft, but the District of 
Columbia and nine states 
declared that the settlement was 
not sufficient to restore competi­
tion and protect against potential 
Microsoft monopolies in hand­
helds, set-top boxes, and server 
operating systems. NV 

In recent testimony, 
Chairman Bill Gates deemed it 
"impossible" to comply and 
declared that he would withdraw 
Windows from the marketplace 

• e 

I so Pod TM >New First Class controller 
cancels old stamps. 

Feature 
1/0 Lines 
FLASH/EEPROM 
RAM 
Program 
Execution 
Proaram Lenath 
Analog Inputs 
Multltaskina 
Programming 
Language 
Floatina Point 
Programming 
Interface 
RS232 Serial 110 
RS422 Serial 110 
SPI Interface 
CAN 2.0 A/B Bus 
JTAG/OnCE 

Servo PWM 
Outputs 
(Hardware) 

Quadrature 
Decoder Inputs 
l!Hardware I 

Motor Control 

General Purpose 
Timers 

On-Board LEDs 

Package 

... 'l " " 

New generation micro 
computer, tiny, and 
feature packed, yet 
connectorized so you 
can get to the good stuff! 
A wonderful motion 
control board. Plugs into-existing stamp 

sockets w/ option adapter 

Feature for feature, the stamps are licked. 

lsoPod™ Basic Basic Basic 
X-24 TM Stamp 2(R) Stamp SX(R) 

16+12 PWM + 8 AID+ SPI +CAN ... 16 + 16 16 
64KBvtes Proa. BKBvtes Data Flash 32KBvtes EEPROM 2KBvtes EEPROM !2K X 8) = 16K 

1 KBytes Prog. 4KBytes Data 400 Bytes 32 Bytes 96 Bvtes 
200,000+ 65,000 

4000 Instructions/sec. 
10,000 

Instructions/sec. Instructions/sec. Instructions/sec. 
16000+ instructions 8000+ instructions -500 instructions -500 instructlons/2K 
12 BitADCs (8Ch) seoarate oins 10 Bit ADCs 18Chl Timed RIC Timed RIC 
Yes! Coded w/Re-entrance in mind Yes (sort of) No No 
Forth (3rd party C now) 

Xbasic Pbaslc Pbasic 
(lsoMAX™ Basic, C soon) 
Yes Yes No No 
Parallel, Serial, JTAG/OnCE 

Parallel and Serial Serial Serial 
Interactive debuaaina with board 
Yes true levels Yes Yes Yes 
Yes on seoarate connector No No No 
Yes on seoarate connector w/4 110 Hardware memorv Software Software 
Yes on separate connector No No No 
Yes on separate connector No No No 
12 Ch, on separate servo oriented 
connector, independent or 2per 

2Ch Software Software 
complementary pairs, 15-bit counter 
w/resolution to 25ns 
2 Ch, Decoder logic, 32-bit Position 
Counter, 16-blt Revolution Counter, No No No 
uo to 40 MHz count rate 
Up to 2 3-phase Brushless DC prog. 
complementary PWM w/dead time, or 2PWM (PWM software) (PWM software) 
12 independent h/w servo ch. 
2 Quads w/416-bit Timers each, 
Cascadable, input Capture, Output Three One One 
Comoare Uo/Down 
3 !Red Yellow & Greenl 2 !Red & Greenl No No 
1.2"x3", 24-pin DIP connection 

24-pin DIP module 24-pin DIP module 24-pin DIP module 
w/ribbon or module adaoter 

New Micros, Inc. 
1601 Chalk Hill Rd, Dallas TX 75212 

Tel. (214) 339-2204 Fax (214) 339-1585 
www.newmicros.com 
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Crash Course in Di9ital Technolo9y 
Second Edition by Louis E. Frenzel, Jr. $44.99 

Crash Course in Digital Technology 
teaches the basics of digital elec­

tronics theory and circuits in an easy­
to-understand format. Each chapter 
includes learning objectives , clear 
explanations and examples , and an 
end-of-chapter self-quiz. The drill-and­
review software included with the book 
allows learners to test themselves on 
the contents of each chapter, providing 
a second reinforcement of the materi­
al. A final chapter teaches the basics 
of troubleshooting digital circuits. 

tlultifunccion Peripherals for PCs 
Technology, Troubleshooting and Repair by Marvin Hobbs 

Muldfuncdon 
PerlP-herals for 

$34.99 

Multifunction devices combine the 
essentials of a fax machine, printer, 

scanner, and copier into one peripheral 
for small and home offices. As the mar­
ket for this equipment grows, the need 
for skilled repair and maintenance 
increases. Unfortunately the service doc­
umentation supplied by the manufactur­
ers is completely inadequate making the 
repair jobs even harder and more expen­
sive. Marvin Hobbs teaches you how 
multifunction peripherals work in theory 
and in practice with lots of hands-on 

examples and important troubleshooting and repair tips you don't 
want to miss. 

Back-to-Basics Audio by Julian Nathan 

$44.99 

B ack-to-Basics Audio is a thorough , 
yet approachable handbook on 

audio electronics theory and equip­
ment. The first part of the book dis­
cusses electrical and audio principles. 
Those principles form a basis for under­
standing the operation of equipment 
and systems, covered in the second 
section. Finally, the author addresses 
planning and installation of a home 
audio system. 

* Notes on home theater systems, speaker placement, and calibration 
* System planning, diagram analysis , and signal processing 
* Easy introduction to practical audio, acoustics, and electrical theory 

These new titles can be ordered from the Nuts & Volts Bookstore. 
Call 1-800-783-4624 or visit our web site at www.nutsvolts.com 
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Crash Course in PC and 
tlicrocontroller Technolo9y 
by Louis E. Frenzel, Jr. 

$44.99 

C rash Course in PC and 
Microcontroller Technology teach­

es the basics of microprocessor archi­
tecture and applications in an easy-to­
understand format. Each chapter 
includes learning objectives, clear 
explanations and examples, and an 
end-of-chapter self-quiz. The drill-and­
review software included with the book 
allows learners to test themselves on 
the contents of each chapter, provid­
ing a second reinforcement of the 
material. 

Audio Electronics Second Edition 
by John Linsley Hood $49.99 

This book is a unique electronics text in 
that it focuses on the electronics of 

audio design and explores the principles 
and techniques that underly the successful 
design and usage of analog and digital 
equipment. 

The second edition includes new mate­
rial on the latest developments in the field: 
digital radio and television, Nicam 728, and 
the latest Dolby noise reduction systems. 

PICmicro tlicroconcroller Pocket 
Reference by Myke Predko $29.95 

Designed to complement Programming & Customizing the 
PICMICRO, this book contains a minimum of verbiage and 

serves as an immediate device , code and circuit look-up for experi­
enced PlCMlCRO applications designers. 
CONTENTS 

Conventions Used In This Book. 
PICmicro MCU Park Number Feature Comparison. 
Device Pinouts. 
PICmicro MCU Instruction Sets. 
PICmicro MCU Processor Architectures. 
PICmicro MCU Register Mappings. 
Built-In Hardware Features . 
PICmicro MCU Hardware Interfacing. 
PICmicro MCU Programming. 
PC Interfaces. 
Useful Code Snippets. 
16-Bit Numbers. 
PICmicro MCU Operations Tables. 

MtGRA\'J-1-llLL 

. ...... -

PICMicro· 
MICMO CONT R.OLlflt 

Pacllet Reference 

• Key charts, protocols, and data tables 

• Small trim, easy·to·scan layout 

• Get all l~ facts and refereocf: data 

m r. 1: l' ll t: ll Kll 

PICmicro MCU Application Debugging Checklist. 
Constants and Data Tables. 
Miscellaneous Electronics . 
Formulas. 
Resources. 

Prices shown do not include CA sales tax or shipping charges. 



..... Enter the MSP430 Design Contest 
www.ti.com/gadgetorama2002 

Mixed-Signal Controllers 

MSP430 offers SOX more throughput. 

MSP430F1232 

BMHz FLASH 
Basic 4/8 kB RAM ruw1:i-u11 
Clock 256 B Reset with 

RISC 
CPU 

16-bit 

TESTO I 

ISP 

MAB 

MSP430-the choice in ultra-low-power Flash MCUs 

Experience the ultimate SOC solution for battery-powered measurement. A flexib le clock system 

switches from ultra- low-power standby to high-performance signal processing in less than 6 µs. 

Embedded em ulation reduces design cyc le t ime. Get your design started today with the easy-to-u se 

MSP-FET430P120 Flash emu lation tool. 

Device Flash RAM 

MSP430F1232 I 8 kB 256 I 
I 

MSP430F1222 I 4 kB I 255 

MSP430F1132 I 8 kB 256 

MSP430F1122 1 4 kB I 256 I 

development =~ ' 
tool-$99 

1/0 

22 

22 

14 

14 

I WDT 
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v 
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! · .,".';~- 11! 
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I Timer_A USART I ADC I Price 

v I 1 10-bit I $2.79 

v I 1 10-bit 
I 

$2.62 

v I 10-bit 
I 

$2.48 

I v - 10-bit $2.24 

10-bit SAR 

Data Transfer 
Controller 

~ Features 

RAM.Flash ... 

- 200-kSPS 10-bit ADC with 
Data Transfer Controller 

- 8-kB ISP Flash 

- 0. 8-µA standby mode, 
250-µA active mode 

- On-board brown-out detector 

- USART can be used in 
UART/SP/"' mode 

MSP-FET430P120 development tool for $99, 

product bulletin, F12x2 Datasheet and FREE samples 

... www.ti.com/sc/hpa7554u 
1-800-477-8924 ext. 7554 

Real World Signal Processing and the red/black banner are trademarks of Texas Instruments. SPI is a trademark of Motorola. 56·5729 © 2001 Tl 
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by Stanley York 

Laser Insight 
ast month, I described the 
construction of one of the 
simplest gas lasers 

__ _.around - the nitrogen 
laser. This pulsed laser uses a 
high-voltage arc discharge 
through a gaseous medium to 
produce high-intensity flashes of 
ultraviolet light. This is probably 
the simplest laser ever devised, 
since it does not use any mirrors 
(adding one mirror does increase 
the energy output, however). 

In this case though, simple 
laser does not necessarily mean it 
is easy to make it work. There are 
a number of things about the con­
struction of the laser that can pre­
vent proper laser action from tak­
ing place, and I covered some of 
these last month, so I will not 
repeat them here. At the time of 
this writing, the article hadn't yet 
been published , so I don't know if 
anyone out there actually tried to 
build it. I hope they did , and were 
successful in making it work. 

This month , I am going to 
lightly introduce a few more 
pulsed systems, and end with a 
discussion on the dye laser I men­
tioned last month. 

All pulsed lasers have one 
thing in common. They all put out 
high peak powers, but using rela­
tively little energy (when com­
pared to a CW system). The rea­
son for this is the time period 
involved , and the round-trip gain 
that exists during the flashlamp 
pulse. 

Continuous wave lasers emit 
a continuous beam of energy. 
Power is energy divided by time. 
In the discussion on Joules in the 
March '02 issue of Nuts & Volts, I 
tried to illustrate how energy and 

Table I. 

Common laser dyes 

Center 
Dye type Wavelength (nM) 

Polyphenyl 1 380 

Coumarin 2 450 

Coumarin 4 7 4 70 

Coumarin 102 480 

Coumarin 30 515 

Rhodamine 6G 590 

Rhoda mine B 610 
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power are related. 
Energy and power are often 

used interchangeably in many 
everyday situations when, in fact, 
they are not the same. They are 
related though , through time. 
One watt (power) is the same as 
one Joule/ second or one Joule 
(energy) is the same as one 
watt/ second. When we measure 
laser pulse energy, what we are 
doing is measuring the heating 
effect over a given time period 
(the pulse width). For a fixed 
pulse width, the higher the ener­
gy, the hotter the measuring 
device will get. If the energy is 
small, then the heating effect will 
be less (when dealing with equal 
pulse widths). 

Solid-state lasers 

The Cr:Ruby laser I described 
a couple of issues back was the 
first laser system ever demon­
strated, anywhere . It was also the 
first solid-state laser. Solid-state 
lasers use a solid host medium 
that is usually some kind of glass 
or crystal structure. The dopant 
(the lasing medium) is the ingre­
dient that determines the wave­
length of the light produced by 
the laser. Other common types 
are Nd:YAG, Nd:YLF, Nd:Glass, 
Ti:Sapphire, and a number of 
other less well-known materials. 
All these materials can be used in 
a pulsed mode using a flashlamp, 
and some of them can be used in 
a continuous wave (CW) mode 
using an arclamp. 

One of the most serious con­
cerns with any CW mode laser 
system is how to keep the lamp 
and laser rod at a stable tempera­
ture. In a CW laser, the lamp is 
continuously trying to excite the 
laser rod. In doing so, the lamp 
can produce tens (sometimes 
many tens) of kilowatts of heat 
that has to be removed. This 
amount of power, if not removed 
continuously, would melt the 
lamp in a couple of seconds. For 
this reason, all CW lamp pumped 
laser systems are water-cooled. 
For further reference, see the arti­
cle on the Nd:YAG laser (Nuts & 
Volts, Nov. '01). 

In a pulsed laser, however, the 
requirements for heat removal are 
much less, since the lamp is only 

at a high power level for a short 
period (a few milliseconds, tops) . 
Therefore, the average power dis­
sipation in the pump chamber is 
very much lower than in the CW 
counterpart. 

For similar reasons, not all of 
the crystals mentioned above are 
suitable for CW applications. 
Nd:YAG and Nd:YLF are very 
good heat conductors, so they 
can be cooled effectively through 
water circulation around the 
pump chamber. Of course, using 
water around a high-voltage lamp 
is not something to be taken light­
ly, and only de-ionized water can 
be used (DI water has very high 
volume resistivity). 

Nd:Glass and Cr:Ruby in con­
trast, cannot be run in a CW 
mode, but only in pulsed mode 
because of their much lower heat 
transfer rate. Because of the low 
thermal conductivity of these 
materials , there is a pronounced 
delay between the heat input to 
the rod (when the lamp fires) and 
the heat removal (when the rod 
gives up the heat to the surround­
ing water, and returns to its stable 
temperature). This causes a pro­
nounced thermal gradient across 
the diameter of the rod that caus­
es peculiar lensing effects within 
the rod. Because of the lensing 
effects, there are strict limitations 
on how fast Nd:Glass and Cr:Ruby 
lasers can be fired . 

As an indication of the 
effects, try to visualize the follow­
ing. A HeNe laser is aligned 
through a Nd:Glass rod, for 
instance, and a mark is made 
where the transmitted HeNe 
beam hits the opposite wall. The 
lamp is then fired a few times in 

Microscope slides 

Quartz tube 

Epoxy bead to seal 

Figure 13-1 
Simple dye cell. 

rapid succession. The HeNe 
beam will be seen to wander sev­
eral spot diameters away from the 
original mark , and will move 
around erratically while the rod 
cools down. It will , of course, go 
back to its original spot when the 
rod reaches its stable tempera­
ture. 

The apparent movement of 
the HeNe is caused by the ther­
mal gradient across the rod, mak­
ing the rod act like a very thick, 
small diameter lens. This may 
seem an oddity, but it can cause 
serious problems in large, high­
power systems. A high-energy 
pulse can cause such a sharp 
(and severe) thermal distortion in 
the rod that the laser beam may 
begin to focus inside the laser rod 
(the reflections from the res­
onator mirrors). 

Continued use under these 
conditions can cause microscop­
ic cavitation in the glass, that acts 
as a focal point for further dam­
age . The cracks thus formed 
propagate down the length of the 
rod, rendering it useless. High­
energy pulsed Q-switched lasers 
are particularly prone to damage 
through this mechanism, and 
careful attention has to be given 
to reflections from external lenses 
and mirrors , and heat-related 
lensing effects. 

Surgical lasers using Cr:Ruby 
crystals for tattoo removal , typi­
cally use pulse widths of 20-40 
nSec width (a Q-switched pulse) . 
The energy in the pulse may not 
be high (maybe 0.5-1.5 Joules), 
but the peak power (that actually 
destroys the pigmented cells) 
may easily reach 60 megawatts! 
But because the pulse only lasts 



for a few tens of nanoseconds, the 
patient feels very little discomfort 
(like hot candle wax dropping on 
the skin). After a few days, the 
dead skin cells turn white and 
flake away, as they are replaced 
by new cells. 

Gas lasers 

Among the gas lasers, most 
gases can be run either CW or 
pulsed, but nitrogen lasers can 
only be pulsed, as we found out 
last month. Copper-vapor lasers 
are also pulsed, but they can run 
at high pulse repetition frequen­
cies (PRF), so that the output 
appears as a continuous beam. 
These lasers run at furnace tem­
peratures high enough to form a 
metallic vapor that acts as the 
laser medium. 

Another gas laser that has 
become a valuable tool in micro 
machining the last few years is 
the excimer (a contraction of 
'excited dimer') laser. The term 
excimer describes a relatively 
small group of pulsed gas lasers 
that can produce very high peak 
powers at several different wave­
lengths, usually in the blue/ ultra­
violet part of the spectrum. 

The common thread between 
them is in the 'dimer' part of the 
name. This refers to a diatomic 
molecule that is bound only in the 
excited state, whereas its elec­
tronic ground state is only loosely 
bound. Present excimer lasers 
commonly use a krypton fluo­
ride/ helium mix in a pump cham­
ber similar to the nitrogen laser. In 
this case though , the gas pres­
sure is usually a few atmos­
pheres. These lasers typically use 
an arc discharge similar to the 
nitrogen laser, but at much higher 
levels (10E8 to 10E9 watts) . 

Liquid lasers 

What's that you say, you 
never heard of a liquid laser? 

Oh yes, there are such things. 
In fact , one of my first projects 
when I came to the US over 20 
years ago was to build a liquid 
laser. Actually, what I had to do 
was to reproduce a dye laser set­
up for an ongoing patent investi­
gation . The device I built was a 
flashlamp-pumped dye tube that 
ran parallel to the flashlamp , and 
in close proximity. 

The whole thing was then sur­
rounded by a cylindrical reflector 
made of polished aluminum. In 
the future, I will describe this in 
more detail , because it is an inter­
esting laser, that is easy to build, 
and what's interesting is that 
many colors can be obtained 

Laser lnsigh"t: 

Dye 

Laser beam 

from it. It can be 'tuned' as we 
say, across a good portion of the 
visible spectrum. This is one ver­
sion of a dye laser but there are 
many more, and a simple dye cell 
you can use with your nitrogen 
laser can be made by anyone at 
home, using commonly-available 
materials. I will describe this 
before the end of this column. 

Micro machining 

The lasers described above 
are all capable of producing high 
peak powers in a very short 
pulse. A big advantage of this 
type of pulse is that it can ablate 
the surface of target material, 
rather than heat the surface to 
melting point. In a pulsed laser, 
the pulse width may be anything 
between several milliseconds in 
length, down to a few tens of 
nanoseconds, as we saw a couple 
of issues back. In pulsed gas 
lasers of the exc imer type, the 
pulses are very short (sometimes 
called ultrashort or ultrafast puls­
es). These pulses are sometimes 
measured in picoseconds or fem­
toseconds (1 OE-12 or lOE-15 sec­
onds) . 

If you read any technical jour­
nals, or perhaps some other elec­
tronics hobbyist periodicals, you 
have no doubt seen pictures of 
holes drilled through a human 
hair. A popular picture that has 
been around for many years now 
shows square holes about 
0.0003" on a side, drilled about 
0.00 l" apart through a hair about 
0.001" in diameter. The hair sur­
rounding the holes is unaffected 
by the drilling process. 

Another photograph recently 
going around shows a microscop­
ic chain and gearwheel assembly. 
The photo shows what looks like 
a transmission chain and gear 

wheels off a motorcycle. In fact, 
the chain and gears are made of 
polysilicon. The pitch on the 
chain is only 50 microns 
(0.05mm or 0.002 inch) . The 
height of the mechanism is 13.3 
microns (0.013mm or 0 .0005 
inch), and there are 50 links in 
the chain. Such mechanisms as 
this are being touted as future 
micro robots, potentially able to 
be injected into the human body, 
under control , to perform internal 
surgery without an incision. 

Seeing these examples of 
micro machining, you have to 
wonder how this is possible. 

The focused spot size of a 
laser beam depends on a couple 
of things. First, the beam has to 
be of low divergence. We dis­
cussed divergence some time 
ago, but if you missed the expla­
nation , divergence tells us how a 
laser beam spreads after it leaves 
the laser. The smaller the diver­
gence figure , the less the beam 
spreads , and the tighter the 
focused spot size can be made. 
Second, spot size is also depend­
ent on the wavelength of the light, 
and the shorter the wavelength, 
the smaller the focused spot. With 
the excimer laser described 
above, the wavelength is well into 
the ultraviolet, and with tight con­
trol on the divergence that is pos­
sible on this type of laser, a very 
tightly focused spot can be pro­
duced. 

With the very fast , finely 
focused pulses from the lasers 
mentioned above, and the high 
peak powers they produce, this 
kind of machining process 
becomes possible. With a conven­
tional pulsed laser, a lot of energy 
is used to heat the surface mate­
rial to melting point, whereupon it 
either blows away through vapor 
pressure, or is blown away by a 

Laser output 

Focal point 

Figure 13-2 
Exciting the dye 

cell. 

pressurized assist gas. With very 
fast pulsing , the surface reaction 
is somewhat different. The most 
common types of excimer laser 
emit light in the deep UV end of 
the spectrum. 

UV light has some peculiar 
properties, and can actually 
break chemical bonds without 
exposing the surroundings to ele­
vated temperatures . Surface 
material is broken down and 
ablated from the body without 
heating . Excimer lasers can pro­
duce high power pulses of UV 
light in pulse widths up to about 
50nSecs, and at a PRF of one kHz 
or more. 

Simple dye cell 

If you built the nitrogen laser 
last month, the remainder of this 
article will be spent discussing a 
simple dye cell you can add to 
your laser collection. Figure 13-1 
shows a simple dye cell made of 
quartz glass , and with micro­
scope slides cemented on the 
ends. You can use epoxy to seal 
the slides to the tube, but make 
sure to get the tube as square and 
straight as possible in order to 
expose as little adhesive as possi­
ble to the dye liquid. 

Set up the dye cell as shown 
in Figure 13-2, and use a cylindri­
cal lens to focus the output of the 
nitrogen laser into the dye liquid. 
When the laser is fired , the cylin­
drical lens will cause the laser 
beam to focus into a line, rather 
than to a point, as in a spherical 
lens. 

The high intensity of the UV 
light at the focal point causes the 
dye to become "superradiant" and 
emit laser light of a different wave­
length (depending on the dye 
type and concentration) along the 
line of focus. The secondary 
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Laser Insight 
emission from the dye is output at 
both ends of the cel l. Again, a 
mirror may be used at one end of 
the cell instead of a plain slide to 
concentrate the light, and emit 
from only one end of th is laser, as 
we saw in the nitrogen laser last 
month. 

There are many dye types 
available for this type of laser 
study, and a few are listed in Table 
1, with their approximate center 
wavelength. As you will see, the 
wavelength range is from blue 
(380nM) through green (480-
515nM) to yellow (590nM) to 
orange/ red (610nM). These 
dye/ solvent solutions are for exci­
tation using the nitrogen laser 
described in the last couple of 
issues. 

For other pump sources, a 
different solvent may be required 
for optimum results . If you have 
an alternative pump source, 
please email me and I will com­
pile a list of dyes and solvents for 

your particular use. There will be 
no charge, but please include 
details of your set-up, including 
laser type, pulse width, etc. Take 
care when mixing the dyes, and 
use a very small amount of dye 
when making a solution. 
Typically, only a few milligrams of 
dye are used per liter of solvent. 
For the dye cell described here, 
you will need much, much less 
than a milligram. If you purchase 
dye from a commercial supplier, 
they will be able to tell you the 
concentration of dye to solvent. 

Some solvents work better 
than others for a given dye, and 
for all the dyes listed, methanol 
will work. You may also try 
ethanol, ethylene glycol, or glyc­
erol. lsopropyl alcohol will dis­
solve these dyes also, but is not 
photochemically stable, and is 
not recommended. When work­
ing with these chemicals, strictly 
follow the recommendations of 
the supplier. Many of the dyes are 
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very toxic , and some can be 
absorbed through the skin. 
Similarly, many of the solvents 
used in dye lasers are toxic, some 
carcinogenic. The solvents sug­
gested here are probably the 
safest. 

Dye suppliers 

EXCITON, Inc. 
Dayton, OH 

(937) 252-2989 
www.exciton.com 

HW Sands Corp. 
Jupiter; FL 

(561 ) 743-8090 
www.hwsands.co m 

Photonic Solutions PLC 
(UK) 

www.psplc.com 

Eastman Kodak Co. 
Rochester; NY 

(800) 225-5352 

These suppliers normally sell 
their products in one gram lots or 
more, and generally to laser man­
ufacturing companies or universi­
t ies. These companies are just a 
couple I found while surfing the 
web. There are many other dye 
suppliers, too numerous to list 
here. 

Well , I've about run out of 
space again, so I'm off to start 
work on the next issue. As always, 
if you have any comments about 
this column, or suggestions for 
future articles, please let me know 
by email at stanley.york@att.net, 
or through this fine magazine. 
NV 
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Two Step Tuning 
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Step Two: Transmit. 

(Please note: HF Tuning doesn't get much easier than this.) 

SGC Smartuner TM 
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 
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Ronnie Kllne K9MNI 
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Reader Feedback 
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News Bytes 
HAM RADIO 

INDUSTRY GROUP 
OFFICIALLY 

FORMED 

Submitted by Gordon West 

The licensed United States ama­
teur radio population is around 
three-quarter million "hams." 

Scanner and shortwave listeners might 
be double this figure, and the popular 
GMRS, Family Radio Service, and new 
multi-use radio service have attracted 
well over one million operators. 
Promi nent non-commercial radio user 
groups like the Personal Radio Steering 
Group (Ann Arbor, Ml), and the 
American Radio Relay League 
(Newington, CT) well represent the 
interest of the users, but some radio 
industry officials feel there may be a lot 
more that the radio industry may do to 
help spread the word about these 
sometimes understated capabilities of 
each radio service in an emergency and 
for radio safety out on the highways or 

trails. 
"I don't see any amateur radio pro­

motions in RV magazines, nor in aviation 
and marine magazines, nor in law 
enforcement journals," comments 
William Alber WA6CAX, a ham radio 
instructor and reserve airborne public 
safety officer. 

"Our city's Citizens Emergency 
Response Team (CERT) program 
encourages a close relationship with 
licensed amateur operators, plus our 
CERT members are trained on how to 
use FRS equipment, scanners, and 
GMRS rad ios," adds Ms. Teri Durnall, 
City of Costa Mesa. 

Bob Leef, Public Relations 
Chairman for REACT International, 
reminded me that the REACT organiza­
tion was developed in the 1950s by a 
radio industry CB equipment manufac­
turer, Hallacrafters. 

On April 5th, 2002, during an infor­
mal amateur radio industry meeting 
held in Milwaukee, WI, hosted by ham 
radio mega-dealer, Amateur Electronics 
Supply, a lengthy discussion ensued on 
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WE BUY AND SELL 
Inquiries 307-635-2269 • Fax 307-635-2291 

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

OSCILLOSCOPES 
PROBES 
TEKTRONIX 1101 Accessory Power Supply, for FETprobes .............. $175.00 
TEKTRONIX A6902B Voltage Isolator, DC-20 MHz, 
20mV-500V/division .. ...... ...... ..... .... ........ ......... .. ................... ....... .. . $500.00 
TEKTRONIX P6201 900 MHz 1XI 1OX/ 1 OOX FET Probe ...... .. ............ $ 4 0 0. 0 0 
TEKTRONIX P6202 500 MHz 1 OX FET Probe .. . .. $1 5 0. 0 0 

FUNCTION GENERATORS 
HP 3324A 21 MHz Function Synthesized Generator, HPIB ....... .... .... $ 2 2 50 . 00 
HP 3325A-001 21 MHz Synthesizer/Function Generator, 
OCXOref. ........................................... ............................. ........... $1100.00 
HP 3325A-002 21 MHz Synthesizer/Function Generator, 
highvoltage . . ... $1200 .00 
HP 33258-002 Synthesizer/ Function Generator, 
1 uHz-21 MHz, HPIB .. ... ....... ...... .... .......... ..... ... .. ........ .. ................ $4000 .00 
TEKTRONIX AWG5102 Arb. Waveform Gen., 20 MS/s, 12 bits, 
50ppmsynthesis <1MHz .. . ..... ...... ......... ..... ... ........ ..... ............ ..... $650.00 
TEKTRONIX AWG5102-opt.2 Arbitrary Waveform Generator, 
dualchanneloption .. . .. .. .. ... ..... $800 .00 
TEKTRONIX DD501 Digital Delay & Burst Gen., for function & 
pulsegen's . . .. . $200.00 
TEKTRONIX FG501OProgrammable20 MHz Function Generator, 
TM5000series ................ ... .... ... ........ .. ......... ...... .. ............................ $ 600 .00 
TEKTRONIX FG502 11 MHz Function Generator, 
TM500series ................. .............. ............ ......... . ..... ........... ......... .... $275.00 
TEKTRONIX FG503 3 MHz Function Generator, 
TM500 series . . ..................................... $ 250.00 
TEKTRONIX RG501 Ramp Generator, TM500 series ................. .. .. $ 1 7 5. 0 0 
WAVETEK 288 20 MHz Synthesized Function Generator, GPIB .......... $ 6 5 0 . 0 0 

PULSE GENERATORS 
BERKELEY NUC. 7085B Digital Delay Gen. , 0-100 mS, 
1 nS res.,5 Hz-5 MHz . . ..... .................... .. .. $400.00 
HP 214B 10MHz PulseGenerator, upto50V/ 500hms ........ ........... $1200.00 
HP 214B-001 1 O MHz Pulse Generator, pulse counting option .......... $1 400. 0 0 
HP 8007B 100MHzPulseGenerator ...... ...... .... .. .... ........ .. ....... ......... $450.00 
HP 8012B 50 MHz Pulse Generator, variable transition time .. .... ......... $ 6 0 0. 0 0 
HP 8013A 50 MHz Dual Output Pulse Generator ......... ........... .. .......... $ 5 0 0. 0 0 
HP 8013B 50 MHz Dual Output Pulse Generator .. ..... ..... ........ ..... ...... $ 6 0 0 . 0 0 
HP 8112A50MHzPulseGenerator, HPIB ... ................................... $3000 .00 
HP 8116A-001 50 MHz Pulse/Function Generator, 
burst&log sweepoption .. . ..... ... ............................... $3500.00 
TEKTRONIX PG502 250 MHz Pulse Generator, TM500 series ........... $ 5 0 0 . 00 
TEKTRONIX PG508 50 MHz Pulse Generator, TM500 series ............ $ 3 5 0 . 00 

VOLTMETERS 
FLUKE845AR High Impedance Voltmeter/ Null Detector . ...... .. .. ... ... $3 50 .00 
HP 3456A 6-1/2 digitVoltmeter, HPIB ... ... .. .. ... .. .... ............ ....... ... ..... .. $450.00 
HP 3457A 7-1/2 digitVoltmeter, HPIB .. . ... $1000.00 
HP3478A5-1 /2digitMultimeter, HPIB .......... ........ ..... .............. .. ....... $45 0 .00 
KEITHLEY 181 6-1 /2 digit Nanovoltmeter, 
10nV sensitivity, GPIB ... ............ .... .... ........ ...... ..... ....... .... .. ... .... .... ... $675.00 
TEKTRONIX DM5010 4-1/2 digit Multimeter, TM5000 series ............. $ 3 0 0 . 00 
TEKTRONIXDM501A4-1/2digitMultimeter, TM500series ............... $225 .00 

CALIBRATION 
FLUKE 510AAC ReferenceStandard, 10VRMS, 0-10mA .. . .... $450 .00 
FLUKE 5220ATransconductanceAmplrtier, DC-5kHz, 0-20A ......... $1250 .00 

VOLTAGE SOURCES 
HP6114A Precision Power Supply, 0-20V 2N0-40V 1 A ...... ........ .... $ 650 .00 
HP6115APrecision Power Supply, 0-50V0.8N0-100V0.4A ............. $ 650 .00 
TEKTRONIX PS5004 Precision Power Supply, 0-20 V 0-300 mA, 
1 mVres ..... .. ........... .... .... ......... ......... .......................... ... ...... ........ .. $ 950 .00 

CURRENT METERS & SOURCES 
HP4140BDCVSource / Picoammeter, HPIB ....... ............. ........... .. $3500.00 
HP6177C DC Current Source, to50V, 500mA .. . . ..... ............ $ 500 .00 
HP 6181C DC Current Source, to 100V, 250 mA .................... ..... ....... $ 500 .00 
KEITHLEY 225 Current Source, 0.1 uA-1 00 mA, 
10-100Vcompliance .. . ........................................... $45 0 .00 
TEKTRONIX P6022 AC Current Probe, 935 Hz-120 MHz, 
6Apeak .. ........ ... ...... ..... .... ................................. $250 .00 
VALHALLA 2500 AC/DC Current Calibrator, 2 uA-2 A, 
DC-10kHz .. . ........ $ 500.00 

L.C.R. 
BOONTON 62AD 1 MHz Inductance Meter, 2-2000 uH ... ...... .... ......... $ 500 .00 
BOONTON 72BD 1 MHz Capacitance Meter, 
2-2000pFf.s. 3digits. .. . .. $ 800 .00 
BOONTON 72C 1 MHz Capacitance Meter, 
1-3000pFf.s.analog . . ... ... ...... ...... .... ... ...... . $800 .00 
GENERAL RADIO 1658 RLC Digibridge, 120 Hz / 1 kHz .. ... ... ...... ... $1 000 .00 
HP 4262A3-1/2digitLCRMeter, 120Hz/ 1 kHz/ 10kHz .................... $ 950 .00 
HP 4274A5-1 /2 digitLCRMeter, 100Hz-100kHz, HPIB ............. ... . $3250 .00 
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STANDARDS 
E.S.I. SR·1 Standard Resistor, various values .................................. $125 .00 
E.S.l.SR1010ResistanceTransferStandards, 1 Ohm·100K/step ... .... $500 .00 
GENERAL RADIO 1406-series Standard Air Capacitors, 
GR900connector,0.1% acc ........ ............ ... ....... ........................... .... . $275 .00 
GENERAL RADIO 1409-series Standard Capacitors, 
0.001-1 .0uF valuesavailable .. . .. .. ... $150 .00 
GENERAL RADIO 1433-J 4-Decade Resistor, 0-11.1 1 Kilohms, 
1 Ohm steps . . ........... ..... ....... ..... .... .. $150 .00 
GENERAL RADIO 1433-K 4-Decade Resistor, 0-1.11 Kilohms, 
0.10hmsteps . . .............. $150 .00 
GENERAL RADIO 1433-P 5-Decade Resistor, 0-1.1111 
Megohms, 100hm steps . . ...... ....... ..... .... ................... . $200.00 
HP 4440B Decade Capacitor, 40 pF-1.2 uF . . ... ..... $ 7 5 0. 0 0 

HI & LO RESISTANCE 
HP4329AHigh Resistance Meter, 500Kilohms-2x10e160hms ..... ... $875.00 

T.D.R. 
TEKTRONIX 15038-03,04 TOR, 0-50,000 feet; 
chart rec. & battery options . . ·· ·· ·· ·· ········ ·· ···················· $2500.00 

SINGLE OUTPUT 
HP6002A-001 0-50V / 0-10A / 200Wattsmax. 
Supply,HPIB . . ... ... ........ ..... .. .. .... ...... $650.00 
HP 6011A 0-20V/ 0-120N1000 Watts max. , 
CV/CC Supply .. . ...... ...... $ 1800.00 
HP 6028A0-60V/ 0-10N200Wattsmax. 
AutorangingSupply . . . .... .. .......................... $1 000 .00 
HP 6033A0-20V/ 0-30N200Watts max.Supply, HPIB . . ..... $1200.00 
HP6038A0-60V/ 0-10N200Watts max Supply, HPIB .. .... ............. $1200 .00 
HP6203B0-7.5 V0-3ACV/CC Power Supply ... . ....................... $175 .00 
HP 6205C Dual Power Supply, 
0-40V300mN0-20V 600mA .. .... ..... ... ..... .... ... .. .. ........................... $3 00 .00 
HP 6207B0-160V0-200 mACV/CC Power Supply ...... ....... . .......... $200.00 
HP6263B0-20V0-10ACV/CCPowerSupply .... ..... ... ... .... .......... .. ... $37 5 .00 
HP 6266B 0-40 V 0-5 A CV/CC Power Supply .. ... .... .......... ............ .... $37 5 .00 
HP 6267B0-40V0-10ACV/CC Power Supply .... .............. ................ $550 .00 
HP6271B0-60V0-3ACV/CCPowerSupply. . .... .... . $375 .00 
HP6274B0-60V0-15A CV/CCPowerSupply .... ..... .. ..... .. .. ........... .. . $650 .00 
HP 6384A4.0-5.5 Vat8ACV/CLPowerSupply. . ... $125 .00 
HP 6443B0-120V0-2.5ACV/CC PowerSupply ....... ... .. ........ ...... ..... $375 .00 
HP651 5A0-1600V 5 mACV/CL Power Supply . . ... ... . $275.00 
HP 6525A 0-4000 V 0-50 mA CV ICC Power Supply ......... ...... ..... ..... .. $ 6 5 0 . 0 0 
HP 6552A0-20V0-25ACV/CC Power Supply. .. $1000.00 
HP 6643A0-35V0-6ACV/CC Power Supply, HPIB ... .......... .. ......... $1200.00 
HP6651A0-8V0-50ACV/CCPowerSupply, HPIB .. . $1500.00 
HP6652A0-20V0-25ACV/CC Power Supply, HPIB .. . .. .. $1875.00 
KEPCOATE 36-8M 0-36V0-8ACV/CC Power Supply ......... .......... . $300 .00 
SORENSON SRL20-12 0-20 V 0-12 A CV/CC 
Power Supply ........................................... ...... .................................. $350 .00 
SORENSON SRL 60-80-60V0-8ACV/cc Power Supply ...... ... .. .... ... $450.00 

MULTIPLE OUTPUT 
HP 6228B Dual Power Supply, 0-50V0-1 A, CV/CC ..................... ...... $375.00 
HP6236BTripleOutputSupply, +/-20V0.5A&0-6V2.5A ...... .. .. ...... .. $375 .00 
HP 6237BTripleOutput Supply, +/-20V0.5A& 0-18V 1 A ... ....... ...... .. $375 .00 
HP 6253A Dual Power Supply, 0-20V0-3A, CV/CC. . . .. . ..... $375 .00 
HP 6255A Dual Power Supply, 0-40V0-1.5A, CV/CC . . ... $375 .00 
HP 6627 A Quad Output Power Supply, 0-20V 2A 
or0-50V800mA ... . ...... .. ...... ... ...... .. .............. $2750.00 
TEKTRONIX PS503A Dual Power Supply, TM500 series . . . . $ 2 0 0. 0 0 

MISCELLANEOUS 
ACME PS2L-500 Programmable Load, 
0-75V / 0-75A / 500Wattsmax .... ... ..... ...... .... ... .. .. . . 
ACME PS2L-500 Programmable Load, 
0-75 V/ 0-75N500Watts max ... 
HP 6826A Bipolar Power Supply I Amplifier, 

.... $350 .00 

.... $300 .00 

+/-50V 1 Amax.. . ........ .. ......... .. .. $900.00 
HP 6827 A Bipolar Power Supply I Amplifier, 
+/-100V +/-500mA . . .. ......... ... ....... ... ... .. ... $900.00 
KEPCO BOP 50-2M Bipolar Amplifier/ Power Supply, 
to50V,2A ... . . ... $400.00 
TRANSISTOR DEV DAL-50-15-100 Programmable Load, 
0-50V,0-15A, 100Watts max. . ..... ..... .......... $200.00 

UNIVERSAL COUNTERS 
HP 5314A 100MHz/ 100nS Universal Counter . 
HP 5315A 100MHz/ 100nS Universal Counter . 
HP 5315A-003 100MHz/100 nS Counter, 

.. $175.00 

.. $350 .00 

1 GHzC-channel ................................. .. .... ... ...... ...... ...... ....... .. ......... $450.00 
HP 5315B 100MHz/ 100nS Universal Counter . . ....... ..................... $375 .00 
HP 5316A 100MHz/ 100nS Universal Counter, HPIB . . . .. $450.00 
PHILIPS PM6672/ 411 120MHz/100 nS Universal Counter, 
1 GHzC-channel . . ..... .. $ 300.00 
TEKTRONIX DC5004 100 MHz/ 100 nS Counter/ Timer, 
TM5000series . . .. $ 200.00 
TEKTRONIX DC5009135MHz/ 10 nS Counter/ Timer, 
TM5000series . .. $ 350 .00 
TEKTRONIX DC503A 125MHz/ 100 nS Universal Counter, 
TM500 series. . ..................... .... $ 250.00 
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TEKTRONIX DC509 135MHz/ 10 nS Universal Counter, 
TM500series ..... ........ .... ....... ........... ... ....... ....... ...... ................... $275 .00 

FREQUENCY COUNTERS 
EIP 548A-06 26.5 GHz Frecuency Counter & mixers 
for26-60GHz .................................................. ..... ........ ..... ........ .. .. $3950.00 
EIP 578--02,05 26.5 GHz Source Locking Counter, 
GPIB&powermeter .............. ............ .. .. ......... .. ........ ...... ... ....... ...... $2750.00 
HP 5342A 18GHzFrecuencyCounter .. ..................... .. ......... ............ . $900 .00 
HP 5343A-00126.5GHz FrecuencyCounter,OCXOreference .... .... $2500.00 
HP 5345N55N56B 26.5 GHz CW/ Pulse Frequency Counter .. ...... .. $ 3 5 0 0. 00 
HP 5352B-01O40 GHz Frecuency Counter, 
OCXO reference option . 
HP 5384A 225 MHz Frecuency Counter, HPIB . 
XL MICROWAVE 3401 40 GHz Source Locking 

... ..... $7500.00 

. ··· ····· ·· $450.00 

FrecuencyCounter, GPIB ... ... ....... .. .... .... ... ......... .... ........ ............... $5500.00 

STANDARDS 
HP 105BOuartzOscillator, 0.1 / 1.0/ 5.0MHz, batterypwr. ..... .......... $1100.00 

SPECTRUM ANALYSIS 
HP 3586C Selective Level Meter, 50 Hz-32.5 MHz, 
50& 750hms .. . ......................... $1000.00 

DISTORTION ANALYZERS 
HP 8903AAudioAnalyzer, 20 Hz-100kHz, HPIB ............ ... .......... ... $1200.00 
HP 8903B-001,010,053 Audio Analyzer, 
20 Hz-100 kHz, HPIB .. . . .. $1850.00 
HP 8903E Audio Analyzer, 20 Hz-100kHz, HPIB ..... .. ....... .... ... ... .. .. $1650.00 

RMS VOLTMETERS 
FLUKE 8922A True RMS Voltmeter, 180 uV-700 V, 
2 Hz-11 MHz .. 

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

............... $450 .00 

70dBstepatten., TM500 ...... ...... ............ .. ... ..... .... ......... .. .................. $200.00 
TEKTRONIX SG505-opt.2 Oscillator, 10 Hz-100 kHz; 
1Mtest&50/150/6000hms .. . ..... .............. ...... $800 .00 
WAVETEK 98 1 MHz Synthesized Power Oscillator, GPIB .... ... .... .... $ 7 50 . 00 

MISCELLANEOUS 
HP 3575A Phase-Gain Meter, 1 Hz-1 3 MHz, single display ......... .... ... $600.00 
HP3575A-001 Phase-Gain Meter, 1 Hz-13 MHz, 
dual display . 
HP 467 A Power Amplifier .. 
KROHN-HITE 3200 High Pass / Low Pass Filter, 

·· ···· ···· ······ ·· ·· $750 .00 
. ········· ···· ······ $375.00 

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 .. 
TEK AM502 1 MHz Differential Amplifier, TM500 series .. . 

. . $650.00 
...... $450 .00 

SPECTRUM ANALYZERS 
HP 11517 N19N20A Mixer Set, 18-40 GHz, 
for HP8555A / 8569A ............ ..... .... ... ... ..... ........................................ $475 .00 
HP 11970A WR28 Harmonic Mixer, 26.5-40 GHz . . ... $1000.00 
HP11970KWR42 HarrnonicMixer, 18.0-26.5GHz ... ...... ....... .... .... $1000 .00 
HP 119700 WR22 Harmonic Mixer, 33-50 GHz . . .. $1400. 00 
HP 11970UWR1 9 HarmonicMixer, 40-60GHz. . .. $1600.00 
HP 11 971A WR28 Harmonic Mixer, 26.5-40 
GHz,for8569B .............. ...... ... ........... ......... ... ... ..... .... ...... ......... ......... $800 .00 
HP 11971 K WR42 Harmonic Mixer, 18.0-26.5 
GHz, for8569B .. . .... ..... ...................... ... ....... . .. $800 .00 
HP 11 974A WR28Prselected Mixer,26.5-40GHz . . ........... $8000.00 
HP 11 974U WR19 Preselected Mixer, 40-60GHz .. .................... ... .. $8500.00 
HP11 975AL.0. Amplifier, 2-8GHz ... ... ................................ ... .. ..... $1400.00 
HP 8562A Spectrum Analyzer, 1 kHz-22 GHz, 
100 Hz min.res. Bw .. ....... ... ...... ..... .. .. ..... ...... ... ........ ........... ..... .... $16000.00 
HP 85640A Tracking Generator, 300 kHz-2.9 GHz, 
or HP 8560series ..... .... ...... ... ... ... ....... ...................... .. ... ......... ... .... $4000.00 
TEKTRONIX WM782V WR1 5 Harmonic Mixer, 
50-75GHz .. ... ........ .. ........... ... ........... .. ....... .... .. ........ .... .... .......... $1500.00 

NETWORK ANALYZERS 
HP 11650A Network Analyzer Accessory Kit . . . ..... .............. $ 5 0 0. 0 0 
HP 11 650A Network Analyzer AccessoryKit,APC7 . . ........... .. $600.00 
HP 11665BMoculator,0.15-18GHz, forHP8755/6/7 .... .... .... ... .. ....... .. $ 250 .00 
HP 11665B Moculator, 0.15-18.0 GHz, for HP 87551617 .......... ............ . $ 2 5 0 . 0 0 
HP 3577BNetworkAnalyzer,5Hz-200MHz ..... .. ....... .......... .......... $9500.00 
HP 4191 A RF Impedance Analyzer, 1-1 000 MHz, 
1 mill iohm-100Kilohms ........ .. ......... .... ........ .... ...... ..... .......... .. ....... $3750.00 
HP 4193A Vector Impedance Meter, 400 kHz-110 MHz, 
100hms-100 K .. 
HP 8502B 75 Ohm Transmission/ Reflection Test Unit, 

.... $4 500 .00 

0.5-1300MHz .... ...... ... .... ........ ..... ................. ... ......................... ..... .. $675 .00 
HP 85044B 75 Ohm Transmission/ Reflection Test Unit, 
300kHz-2GHz ........ .... ..... ... ......................................................... $1250.00 
HP 85054A Type N Calibration Kit , for HP 8510series ......... .. ..... .... . $1800 .00 
HP8717B-001 Transistor Bias Supply .. . ... ........ . ....... $350.00 
HP 8751A-001,002 Network Analyzer, 5 Hz-500 MHz ....... ... ... ... .. $12500.0o 
HP 8756A Scalar Network Analyzer, HPIB .. . ... $1 375 .00 
HP R85026A WR28 Detector, 26.5-40 GHz, for HP 8757 series ..... .. $1200 .00 



CiC 90 DAY WARRANTY PARTS AND LABOR • 

TEST EQUIPMENT WANTED CALL OR FAX LIST 

10 DAY INSPECTION 

• OPEN ACCOUNTS • ~ 
SIGNAL GENERATORS 
FLUKE 606081AK Signal Generator, 0.1-1050 
MHz, 1 O Hz res ......... 
FLUKE 60606-130,830 Signal Generator, 0.1-1050 MHz, 

. $ 1250.00 

10Hzres., GPIB .... .. ......................................................... $ 1600. 00 
GIGATRONICS 1018 SignaVSweep Gen., 0.05-18 GHz, 
1 kHzres.,+8dBm ........... ........ ............ . ...................................... $ 5000.00 
GIGATRONICS 600/ 6-12 Synthesized Source, 6-12 GHz, 
1 MHzres., GPIB . .. ............ .. ...... .. .... . ......................... $ 1500.00 
GIGATRONICS 6000/8-16 Synthesized Source, 
8-16GHz, 1MHzres., GPIB .. . 
GIGATRONICS 6061 A-830 Signal Generator, 0.1-1050 

............. .. $ 2250 .00 

MHz, 10Hzres., AM , FM, GPIB . .. ....................... ...... $ 1900.00 
HP 11707ATest Plug-in, forHP8660series . . .... .......... $400 .00 
HP 11720A Pulse Modulator, 2-18GHz, SO dB on/off ratio .............. .... . $ 450.00 
HP8642MSignalGenerator,0.1-2100MHz, 1 Hzres.,HPIB ........... $3750.00 
HP 8656B-001 Signal Generator, 0.1-990 MHz, 10 Hz res., 
HPIB,OCXO . .......... .. ......................... . ............................ ....... $ 2750.00 
HP 8657 A Signal Generator, 0.1-1040 MHz, 1 O Hzres., 
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 .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. . .. .. .. .. .. .. .. .. .. . $ 6 0 0 0 . 0 0 
HP 8671 A Signal Gen., 2.0-6.2 GHz, 1 kHz res., CW, 
FM, +8 dBm, HPIB ................... .. 
HP 8671 B Synthesized Signal Generator, 2-18 GHz .. 
HP 8672A Signal Generator, 2-18 GHz, 1-3 kHz res., 
AM, FM, +3 dBm . 
HP 8672A-008 Signal Generator, 2-18 GHz, 1-3 kHz res., 
AM, FM, +8 dBm . 
HP 8673C Signal Gen., 0.05-18.6 GHz, 1 kHz res., AM, 

$2750.00 
$ 4000.00 

$ 4500.00 

. $ 5000 . 00 

FM, Pulse, HPIB ........................................................................ $ 14000.0 o 
HP 8673D-H15 Signal Gen. , 0.05-26 GHz, 1 kHz res ., 
AM, FM, HPIB . . $ 15000.0 0 
HP 8673H-212 Signal Generator, 2.0-12.4 GHz, 1 kHz res., 
AM , FM, +8dBm .. . ............................ .. ..... . .......... $ 8500 .00 
HP 8673M Signal Generator, 2-18 GHz, 1 kHz res., 
AM , FM,+8dBm . 
HP 8683B Signal Generator, 2.3-6.5 GHz, cavity tuned, 

$9500 .00 

AM/ WBFM/Pulse .. .. .................. . .......................... $2250 .00 
HP 8683D Signal Generator, 2.3-13.0 GHz, cavity tuned, 
AM/ WBFM/ Pulse .. 
HP 8684B Signal Generator, 5.4-12.5 GHz, cavity tuned, 
AM/WBFM/ Pulse .. .. ...... 
MARCONI 2019 Signal Generator, 80 kHz-1040 MHz, 

. $ 3750 .00 

$2250.00 

10or20Hzres ............... ........ .......................................................... $ 850.00 
WAVETEK 955 Signal Generator, 7.5-12.4 GHz, +7 
dBm, AM, FM ...... . ........................................................... $ 750.00 
WAVETEK 957 Signal Generator, 12-1 8 GHz, +7 
dBm, AM, FM .. . ..... .. . $ 750 .00 

SWEEP GENERATORS 
HP 83508183522A Sweep Oscillator, 10-2400 MHz, 
+13dBmlevelled .... .... .... .. .. . .......... .. ............................................ $3750 .00 
HP 83508183525A Sweep Oscillator, 10 MHz-8.4 GHz, 
+13dBmlevelled ...................................... ............ . ...... .. ............. $ 5 000.00 
HP 83508183540A-002 Sweep Oscillator, 2.0-8.4 GHz, 
70 dB step atten . . ....................... .. .................................. . $3250 . 00 
HP 83508183545A-002 Sweep Oscillator, 5.9-12.4 GHz, 
70dBstepatten . . ...... .. ......... ...... .................................................. $3750 . 00 
HP 83508183570A Sweep Osci llator, 18.0-26.5 GHz, 
+10dBmlevelled .................... ...... ............. .................................. . $7000.00 
HP 83508183570A-H22 Sweep Oscillator, 17-24 GHz, 
+ 10 dBm levelled .......... 
HP 8620C Sweep Oscillator Frame .. 
HP 86222B-002 RF Plug-in, 10-2400MHz, +13 dBm, 
70 dB step atten ................................... ........ .. .. .. .... . 
HP 86222B-E69/8620C Sweep Osc. & frame, 0.D1-2 GHz & 2-4 

...... $ 5000 .00 
$500.00 

$1250 .00 

GHz bands .... .. ............................................................................ $1200 .00 
HP86240B RF Plug-in, 2.0-8.4GHz, +13dBm levelled .................... $450 .00 
HP86241A RF Plug-in, 3.2-6.5GHz, +8dBmlevelled ........................ $300 .00 
HP86245A RF Plug-in, 5.9-12.4GHz, +16dBm unlevelled ........... .... $350.00 
HP86251ARFPlug-in, 7.5-18.6 GHz, +10dBm levelled . ......... ......... $500 .00 
HP86260ARFPlug-in, 12-18GHz,+10dBmunlevelled ................... $400 .00 
HP86260A-H04RFPlug-in, 10-15GHz,+10dBmunlevelled ......... .... $400 . 00 
HP86290B RF Plug-in, 2.0-18.6GHz, +10dBm levelled .. .. ........... $1500.00 
HP86290C RF Plug-in, 2.0-18.6 GHz, +13dBm levelled ............ ..... $1750.00 
WAVETEK 2001 Sweep Generator, 1-1400 MHz, 
+10dBm, 70dBatten .. . $750 .00 
WAVETEK 2002B Sweep Generator, 1-2500 MHz, 
+13dBm,GPIB .. .... .... .. .... ... .. ..................... ...... $1750.00 
WILTRON 6647M Sweep Generator, 10 MHz-20 GHz, 
+10dBm, GPIB ........ .. .... .. .. . 
WILTRON 66696-02,03 Sweep Gen., 0.01-26.5 
GHz/Koonn.&26-40GHz/WR28 . 
WILTRON 6717B-20 Synthesizer/ Sweeper, 
10 MHz-8.4GHz, +13 dBm,GPIB ........................ . 

POWER METERS 
BOONTON 428141-4E Analog Power Meter, 
with 1 MHz-18 GHz sensor ......... . 
HP 11683A Range Calibrator, for HP 435/617/8 
HP 435818481 A Power Meter, -30 to +20 dBm, 
10MHz-18GHz .... ................................ ...... ... . 
HP 436A-022/ 8481 A Power Meter, -30 to +20 dBm, 
10 MHz-18 GHz, HPIB .......... . 
HP 436A-022/ 8482A Power Meter, -30 to +20 dBm, 
100 kHz-4.2 GHz, HPIB .......... . 
HP 436A-022/8484A Power Meter, -70 to -20 dBm, 

$4500.00 

$7500 .00 

. $6000 .00 

$400.00 
$750 .00 

$900 .00 

. $1200 .00 

..................... $1200.00 

10MHz-18GHz, HPIB .... .. ....... .... .... .... .... .................... .. ...... ..... $1200 .00 
HP 436A-022/ 8485A Power Meter, -30 to +20 dBm, 

50MHz-26.5GHz, HPIB ................................................................ $ 1500.00 
HP 436A-022/ 8485D Power Meter, -70 to-20 dBm, 
50MHz-26.5GHz, HPIB .... ....... .......... . $ 1700.00 
HP438ADualChanne1PowerMeter .............................................. $ 3000 .00 
HP 84 77 A Power Meter Calibtator, for HP 432 series . .. ..... $ 4 0 O. 0 0 
HP 8487D High Sensitivity Sensor, -70 to -20 dBm, 
50 MHz-50 GHz, 2.4mm .......... .. .. ...... .. ...... .. .. $ 1850. 00 
HP 8900D/84811 A Peak Power Meter, 0.1-18 GHz, 
0-20dBmpeak ....... .. .................. .. ...... $2500 .00 
HP Q8486A Power Sensor, 33-50 GHz, -30 to +20 dBm, 
for435/617/8 ............................... .. .... .. ........................................... $ 1500.00 
HP R8486A Power Sensor, 26.5-40 GHz, -30 to +20 dBm, 
for 435161718 ...... . ........ .. .. $ 1500.00 

RF MILL/VOLTMETERS 
BOONTON 92C RF Millivoltmeter, 3 mV-3 V f.s., 
10kHz-1.2GHz ................................. ............ .................................. $ 500 .00 
RACAL-DANA 9303 RF Millivoltmeter, -70 to +20 dBm, 
10kHz-2GHz, GPIB .................................................................... $ 750 .00 

AMPLIFIERS, MISCELLANEOUS 
AMPLIFIER RESEARCH 4W1000 Amplifier, 40 dB gain, 4 Watts, 
1-1000MHz . . ..... . ..... $ 9 5 0 .00 
BOONTON 82AD Modulation Meter, AMI FM, 10-1200 MHz .............. $ 500 . 00 
C.P.I. VZC6961 K1TWTAmplifier,35 dB gain, 
4-8GHz,20 Watts ......................................................................... $3500.00 
ENl 525LAAmplifier, 50dBgain, 1-500 MHz, 25Watts ................... $ 3 2 50 . 00 
HP 11713ASwitch / Attenuator Driver, HPIB ......................... .. .......... $ 800 .00 
HP 11729B-003CarrierNoise Test Set, 5 MHz-3.2 GHz .. . ........ $ 1900.00 
HP 3730813738B Downoonverter, 5.9-8.9 
GHz&8.7-11 .7GHz ....................... ........... ......... ...... ..................... $1 200 .00 
HP415ESWRMeter ....................... .. ...... ..... ......... .... ...................... $ 200 . 00 
HP8347A RF Ampl ifier, 25dBgain, 100 kHz-3 
GHz, +20dBm, HPIB ..................................................................... $ 2750.00 
HP8349AAmplifier, 15dBgain, 2-20GHz,+20dBmoutput ............. $ 1650 .00 
HP 8403A-002 Pulse Modulator, 0.8-2.4 GHz, 
80 dB dynamic range ........................................... .. .. $450 .00 
HP8406A CombGenerator, 1/ 10/100 
MHz increments, to5GHz ................................................................ $500 .00 
HP 8447 A-001 Dual Amplifier, 20 dB, 0.1-400 
MHz, +6dBmPo, NF <7 dB .......... .. ................................................ $ 650.00 
HP 8447D-010 Preamplifier, 25 dB gain, 0.1-1300 MHz, 
<8.5dBNF ...................................................................................... $750 .00 
HP8447EAmplifier, 22dB,0.1-1300MHz,+13dBmoutput . . .. $ 650 .00 
HP 8447F-H64 Dual Amp. , O.D1-50 MHz 28 dB & 0.1-1300 
MHz25dB . ...... ... ....... .. .... $ 900.00 
HP 8901 A Modulation Analyzer, 150 kHz-1300MHz, HPIB .. .. .... . ... $ 1350. 00 
HP 8901 B-001 Modulation Analyzer, 
150kHz-1300MHz, HPIB ...... . ...................................................... $1 900 . 00 
MPD LAB-1-510-10 Amplifier, 48dB gain, 
500-1000MHz, 10Watts ...................................................... ............ $ 750 .00 
RACAL 9009 Modulation Meter, 30-1500 MHz, 
AM, 1.5-100kHzpkFM . ............................................................... $ 350.00 
RF POWER LABS ML50 Ampl ifier, 2-30 MHz, 
47dBgain, 50Watts, metered, 28 V. 
ROHDE&SCHWARZ ESH2 Test Receiver, 9 kHz-30 MHz .. 

AEROWAVE 28-3000/10 WR28 Directional Coupler, 10 dB, 

.. $ 200.00 
. $ 3250 .00 

26.5-40GHz ..................................................................................... $ 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, 
+10dBmin&out .... .. $ 450.00 
BIRD 8201 500 Watt Oil Dielectric Load, 
DC-2.5GHz .................................. .. .. $ 350.00 
FXR/MICROLAB SL-03N Stub Stretcher, 0.3-6.0 GHz, 
100Wattsmax.,N(m/f) .. ................................................................... $ 75.00 
GENERAL RADIO 874-LTL Constant Impedance Trombone Line, 
0-44cm, DC-2GHz ...................... . ................ $ 400.00 
HP 11590A-001 Bias Network, 1.0-18.0GHz,APC7 ........................... $ 450.00 
HP 11691 D Directional Coupler, 22 dB, 2-18 GHz, 
N connectors .. .. .... .... ... . ............ .. . 
HP 11692D Dual Directional Coupler, 22 dB, 2-18 GHz . 
HP 33327L-Q06 Prag. Step Attenuator, 0-70 dB, 
DC-40 GHz, 2.9mm ..... .. ........ 
HP 778D-011 Dual Dir. Coupler, 20dB, 0.1-2.0GHz, APC7. 
HP 8498A-030 30 dB Attenuator, 25 Watts, 

$ 450 .00 
$ 800.00 

. $ 1000.00 
... $450.00 

DC-18GHz .... .... ................. .... .......... ............ .................................. $ 500.00 
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, 
18.0-26.5GHz ........ .. ........ ... ........................... . .............................. $ 450 .00 
HP K752C WR42 Directional Coupler, 10 dB, 
18.0-26.5GHz .............. . ....................... . ......................................... $ 450.00 
HP K752D WR42 Directonal Coupler, 20 dB, 
18.0-26.5GHz ................ .. .............. .......... ...... .. .. ...... ..................... $ 450 .00 
HP K870AWR42SlideScrewTuner, 18.0-26.5GHz . . ... $ 275 .00 
HPK914BWR42MovingLoad, 18.0-26.5GHz ....... .. ......................... $ 250.00 
HP Q752D WR22 Directional Coupler, 20 dB, 33-50 GHz ................... $65 0. 0 0 
HPR281AWR28x2.4mm(f)Adapter ............................................ .. $600 .00 
HP R422A WR28 Crystal Detector, 26.5-40 GHz ............................... $ 400 .00 
HP R752A WR28 Directional Coupler, 3dB, 26.5-40 GHz . .. .. $ 450. 00 
HP R752DWR28 Directional Coupler, 20dB, 26.5-40GHz ............ $ 450.00 
HPR914BWR28MovingLoad, 26.5-40GHz ............................ .. ...... $ 250 .00 
HPV365AWR15 lsolator, 25dB, 50-75GHz ...................................... $ 750 .00 
HP V752D WR15 Directional Coupler, 20 dB, 50-75 GHz ................. $ 650.00 

Circle # 48 on t he Reade r S e rv ice C a.rd . 

HP X870A WR90 Slide Screw Tuner .. .. .................................... $ 1 5 0 . 00 
HUGHES 45322H-1110/1120 WR22 Directional Couplers, 
10or20dB,33-50GHz . .. ........................ $35 0 .00 
HUGHES45712H-1 000WR22FrequencyMeter,33-50 GHz ............. $ 7 5 0 .00 
HUGHES45714H-1000WR15 Frequency Meter, 50-75GHz ............. $ 900 .00 
HUGHES 45722H-1000 WR22 Direct Reading Attenuator, 
0-50dB,33-50GHz . ......... .. ...................................... $ 1000. 00 
HUGHES 45724H-1000 WR15 Direct Reading Attenuator, 
0-50dB, 50-75GHz ... ................ . ...... ... .. .................. $1 000 .00 
HUGHES 45732H-1200 WR22 Level Set Attenuator, 
0-25dB, 33-50GHz ............................ ..... .............. .... ................ ... $ 250.00 
HUGHES 45752H-1000 WR22 Direct Reading Phase Shifter, 
0-360, 33-50GHz ................... . ............................... $ 1400.00 
HUGHES 45772H-1100 WR22 Thermistor Mount, -20to+10 dBm, 
33-50GHz. ......................... .. ............................................. $ 400 .00 
HUGHES47316H-1111 WR10Tunable Detector, 75-110GHz, 
pas. polarity .. $ 600.00 
HUGHES 47741 H-2310WR28 Phase Locked Gunn Osc., 
32GHz, +18dBm ............... . ........................................................ $ 2000 .00 
HUGHES 47742H-1210 WR22 Phase Locked Gunn Osc., 
42GHz,+18dBm ... . ....................................................... $ 275 0 .0 0 
KRYTAR 201020010 Directional Detector, 1-20 GHz, 
SMA(f/f)/SMC . . ... ... . .. ................................... $20 0.00 
KRYTAR 2616S Directional Detector, 1. 7-26.5 GHz, 
K(f/m)/SMC .......... .. ........................................................................ $200 . 0 0 
M/A-COM 3-19-300/1OWR19 Directional Coupler, 
10dB, 40-60GHz ........ .. . . ...................... $450 .00 
NARDA 3000-series Octave Band Directional Couplers, 
Nconnectors ............... .. ....... ............ ............................................... $1 50 .00 
NARDA 3020A Bi-Directional Coupler, 50-1000 MHz ........ ...... .......... $ 5 0 0 . 00 
NARDA 3024 Bi-Directional Coupler, 20 dB, 4-8 GHz ....... .... ............. $ 3 7 5 . 00 
NARDA 3090 Precision High Directivity Couplers.. .. ............... $ 225 .00 
NARDA 368BNM Coaxial Hih Power Load, 500 Watts, 
2-18GHz, N(m) .......... .. .......................... .. ............................. .. ..... $5 00 .00 
NARDA 3752 Coaxial Phase Shifter, 
0-180degJGHz, 1-5GHz ................................................................ $ 9 00.00 
NARDA 3753B Coaxial Phase Shifter, 0-55 degJGHz, 
3.5-12.4GHz .......................... . ....................................................... $95 0 .0 0 
NARDA 4000-series Octave Band Directional Couplers, 
SMAoonnectors .. ... .. ........................................ $75.00 
NARDA4247-20 Directional Coupler, 20dB, 
6.0-26.5GHz, 3.5mm(f) .................................................................... $200.00 
NARDA 5070-series Precision Reflectometer Couplers .................... $ 3 0 0. 00 
NARDA 562 DC Block, 10 MHz-12.4 GHz, 
100Vmax., N(m/f). .. ............... ...... ............. ........ .. $ 6 5.00 
NARDA 765-10 10 dB Attenuator, 50 Watts, 
DC-5 GHz, N(m/f) ............... ............................... .. ......................... .. $1 6 5. 0 0 
NARDA 791 FM Variable Attenuator, 0-37 dB, 2.0-12.4 GHz ................ $ 500. 00 
NARDA 792FFVariable Attenuator, 0-20 dB, 2.0-12.4 GHz ... .. ........ $ 3 7 5 . 00 
NARDA 793FM Direct Reading Variable Attenuator, 
0-20dB,4-8GHz .............................................................................. $ 22 5. 00 
NARDA 794FM Direct Reading Variable Attenuator, 
0-40dB,4-8GHz .............................................................................. $375.00 
OMNI-SPECTRA 2085-6010-00 Crystal Detector, 1-18 GHz, 
neg. polarity, SMA m/f . .. .. . .. . .. .. .. . .. .. .. .. .. .. . .. .. .. .. .. .. .. .. .. . .. .. .. .. .. .. . . $ 5 0 . 0 0 
PAMTECH KYG 1014 WR42 Junction Circulator, 18.0-26.5 GHz ........ $ 2 5 0 . 00 
SONOMA SCI. 21 A3 WR42 Circulator, 20 dB, 20.6-24.8 GHz .............. $ 7 5. 0 0 
TEKTRONIX2701 StepAttenuator, 0-79dB, DC-1 GHz ..................... $ 150.00 
TRG B51 o WR22 Direct Reading Attenuator, 0-50 dB, 
33-50GHz ....... . ............................................................................. $ 900 .00 
TAG V551 WR15 Frequency Meter, 50-75GHz ................................. $ 600 . 00 
TRG W510 WR10 Direct Reading Attenuator, 0-50 dB, 
75-110GHz ....... . $1000 .00 
TRGW551WR10FrequencyMeter, 75-110GHz .............................. $ 7 5 0 .00 
WAVELINE 100080 WR28 Terminated Crossguide 
Coupler, 30dB ........................................... ........ . ............................ $ 200.00 
WEIN SCH EL 150-110 Programmable Step Atten., 
DC-18GHz, SMA ..................................................... ................... $ 450 .00 
WEINSCHEL DS109 Double Stub Tuner, 1-13GHz, N(m/f) ................ $ 150.00 
WEINSCHEL DS109LL Double Stub Tuner, 
0.2-2.0 GHz, N(m/f) ................................................................... $1 50 .00 

G ... Cliliii Ci#S.CSP-4 .Ci 

HP 37204A-003 HPIB Extender, fiber-optic connection •unused• ... ...... $ 250 . 00 
HP 4934A-J02 TIMS; CCITI option; battery power .. .. ............... .... $ 16 5 0 . 00 
HP 59401AHPIB Bus Analyzer .. .. .... .... .. ................ ...... .. $ 375 .00 
TAMPA MW. LAB BUC1 W-02W-CST Ku band Upconverter, 
1Watt14.0-14.5GHzWR75.NEw· .. .................... .... .............. .. ...... $ 150.00 
TEKTRONIX 1411 R-opt.04 PAL TestGen. ,w/SPG12,TSG11 . 
TSP11 ,TSG13,15,16 .......................................... ...................... $1400.00 
TEKTRONIX 147 A NTSCTest Signal Generator, 
with noise test signal .. .. . .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. . .. .. ........................ $ 8 0 0 . 0 0 

:sac cc 

EG&G/P.A.R.5302 / 5316Lock-inAmplifier, 100mHz-1 MHz, 
GPIB / RS232C .................... ........ .......................................... ..... $ 2 250.00 
FLUKE 2180A RTD DigitalThemiometer .... ........... . ...... .... ............. $ 500 .00 
HP59307AHPIBVHFSwitch ............... . ..... ........ ............. .. ............. $ 200 .00 
P. A. R.5206-95.98Two-Phase Lock-in Amp., 
2Hz-100kHz, 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 ................... $ 1 5 0. 0 0 
TEKTRONIX TM504 TM500-series 4-slot Power Module ...... .. .. . ... $1 7 5 . 00 
TEKTRONIX TM506 TMSOO-series 6-slot Power Module ................... $ 250 . 00 
TEKTRONIX TM515 TM500-series 5-slot 
Portable Power Module .... ..... ......................................................... .. $ 2 5 0. 0 0 
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PICmicro ® PIC16F87x 
Series and ICD Book 

PICmicro® BOOKS 

Eas'j Step 'n 
• For the experimenter. 
• Determine surplus stepper motor specs using 

simple easy to build test equipment. ~ bas~ 

LEARN ABOUT MICROCONTROLLERS 

Ea~ 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 
(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. 

Debug'n 
•Using a text edi tor, using an assembler, using MPLAB 
•Timing and counting (timer 0), interfacing, 1/0 conversion 

PIC'n Up The Pace - Intermediate 
• Serial communication - PICmicro to peripheral chips 
•Serial EEPROMS 

$34.95 

• 8.5x11 format. 205 pages. $34.95 

Table Of Contents And Ordering Information On Web Site 
. Features of PIC16F87x 

microcontrollers 

• LCD interface and scanning keypads 
• DIA and AID conversion - several methods 
• Math routines 

http://www.stepperstuff.com . In-circuit debugging using 
Microchip ICD 

PIC'n Techniques - Intermediate $34.95 
• 8-pin PICmicros 
•Timer 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 

~©)~1£ [I] ELECTRONICS 

. Companion for our 
PIC'n book series 

. 8.5x11 format. 
Serial PIC'n - Advanced $49.95 

• Synchronous - bit-bang . on-chip UART, RS-232 

P.O. Box 501 , Kelseyville, CA 95451 
. 72 pages. $12.95 • Asynchronous - 12C (Phil ips Semiconductor) 

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

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

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

Table Of Contents And Ordering 
Information On Web Site 

PICmicro and MPLAB are trademarks of Microchip Technology Inc. 

Table Of Contents And Ordering Information On Web Site 

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

Earn Your Degree at Homel 
:v~~ 0 -"' Ii'< Cleveland Institute of Electronics offers comprehensive yet 

"' 1i 

Z
00
.,...,.." ~--~.-~, ~o"' affordable independent study training programs in electronics 

~ <!..], ,,. and computer technology. Experience a step-by-step teaching 

~ ~ ~ method designed specifically for the independent study student. 

v "'" -!934 - Build on what you already know! 

You may be eligible to apply for advanced standing in Cl E's A.AS. Degree 

Program based on your previous military t raining or academic history. 

If you're like most readers of this magazine, your electronics 

background can help you receive your r - - - - - - - - - I 

degree in less time than you think! I Name I 
Choose from many programs! I Address I 
Earn an Associate in Appli ed Science in I City I 
Electronics Engineering Technology or I State Zip I 
a Diploma from one of our other high I Phone ANV03 I 
tech programs. All the lab equipment I I 
and instructor support you need to Send for a FREE Course Catalog 

succeed is included with every program. I CIE: 1776 E. 17th, Cleveland, OH 44114 I L _________ _J 

Call (800) 243-6446 or visit www.cie-wc.edu for a FREE Catalog! 

FCC Course with Certificate 
A Powerful 19 Lesson Self-Study Program on one CD! ~ 

After completing this course you will be ready to take the FCC ,., .. .,,,. 3.,,,. .... ~ 
examination for a General Radiotelephone Operator License. ..,,,_, 

The General Radiotelephone Operator License is required 

to adjust, maintain or repair any FCC licensed rad iotelephone 
transmitters in the aviation, maritime and international fixed 
public radio services. It is issued for the lifetime of the holder. 

19 FCC Lessons on CD ROM 

i(rrtifoJolf11(c£oaoph·tionin 

:If.( 'Eu.w• Ur1tub> 

' ) ,,, __ 

·--·····~ 
Course 01-FCC~ 

Every lesson is presented in a clear and easy-to-understand format which makes 

learning this material fun and easy. After each lesson you'l l take an exam.You can take 
it on-line or fill out one of the answer sheets we provide and mail it. After you finish 
the 19 lessons we'll send you a Certificate of Completion from Cleveland Institute of 
Electronics that's suitable for framing. 

CIE Instructor Assistance with Priority Grading 

Use our toll-free hot line to talk with our faculty if you ever need assistance with 

your lessons. Your exams wi ll be graded and sent back to you within 24 hrs. 

(800) 3 21-21 5 5 or visit www.ciebookstore.com 
CIE B k t 

• CA, HI & OH residents must 
00 S ore. 1776 E. 17th, Cleveland, OH 44114 add sales tax. $5.25 shipping. 
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eeder 
Technologies 

~eedtec4 
4--. DATA "<:~ t SHEETS % 

1710-B Brighton Cove, Ft Walton Beach, FL 32547 

RS-232 
Stackable 

850-863-5723 

Digital 1/0 Module - 14 1/0 channels individually configured for input or output. Turn 
on/off relays. Sense switch transitions, button presses and 4x4 matrix decoding using 
auto-debounce and typematic repeat with adjustable delay. One-shot pulse output. $59 
Analog Input Module - 8 single-ended or 4 differential inputs. Self-calibrated, 12-bit 
ADC, reads voltages from Oto 4095 mV. High & Low alarm trip-points for each input. $69 
Analog Output Module - 4 outputs that span -1 O to + 10 volts using 12-bit DAG. Built-in 
ramp generator, software calibrated, user selectable POR defaults for each channel. $89 

r 

Stepper Motor Driver - Directly drives a unipolar stepper motor rated up to 
30VDC @ 2A. Self-generated S-curve accel/decel profiles provide 

smooth start and stop motion. Software programmable ramp-rate, 
velocity and idle current. Single-phase, dual phase, & half-step 

drive modes. 24-bit absolute motor position counter. $69 
Pulse CounterfTimer - Read frequency from 

0.50000 Hz to 1,500,000 Hz using floating 
decimal point and 5-digit resolution 

throughout range. Measure period, 
RPM, duty cycle, pu lse length, the 
velocity of a projectile using a pair of 
trip wires. 24-bit pulse count 

accumulator for event counting. $79 

Solid State Relay Module - 5 opto 
isolated relays can be wired directly to 

existing low-current buttons and switches 
to provide software control of their 

operation. Bui lt-in event sequencer. $69 

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 

1 
1 



Made in 
t he USA 

MB-1250P 
Color 

Pinhole 
$89.95 

MB-680UA 
Audio B/W 

$39.95 

This camera merges the gap 
between bullet (lipstick) camera and 
full-size housing with camera. Unlike 
bullet (lipstick) cameras with limited 
features, this unit has many features 
only found on larger, "cased" cam­
eras. The AV-48WC8 keeps the best 
part of the bullet/lipstick line in that 
they install quickly and come pre­
assembled, ready for installation. 
Auto iris and vari-focal lens options 
are available upon request. 

We have 6 different configurations to 
meet your requirements for outdoor 
or indoor self-contained cameras. 

Industrial "O" Ring Sealed 
Aluminum Case 

Whether using this indoors or outdoors, 
the benefits of this compact, discreet 
miniature color camera are extraordi­
nary. The infrared LEDs make the ILC-
300 excellent for video record ing in low 
light situations up top a distance of 10 
meters (32.8 ft). The weatherproof 
anodized aluminum housing and 
adjustable brackets for wall or cei ling 
mounts make this an ideal camera in a 
variety of applications. 

Call Today for More 
Information I 

Now you can enjoy peace of mind with our 
new wireless observation system. Each 
comes with a 5" wireless monitor & wireless 
camera. Just plug & play for perfect wireless 
video any time! 

Great for around the 
house, office or technical 

field work. 

GW-2400SA $379.95 

Software 
Included!!! 

The PV-140 Series turns your PC into a commercial grade digital 
security system in a few minutes. This incredible series integrates a 
color quad processor, multi-zone video motion detector, multiplexer, 
and a real time digital video recorder (DVR). By ordering addition 
cards , you can increase your surveillance up to 16 different cameras. 

PV-140A/B/C/D - $299.95 

4 Pieces/One Pack 
$1099.95 

System Requirements: 
- Windows 98/ME/2000/XP 
- Pentium lll-550Mhz or higher with free PCI slot(s) 

PV140 Card Configuration: - 128 MB+ System Memory 

- PV-PACK= 140A+140B+140C+140D(4pcs in 1 pack)(Real time) - PCl/AGP bus graphics card (24 bit high color or 64 bit 
- Sound Card (optional) - 140A 1st four cameras/windows 

- 1408 2nd four cameras/windows (expands to= 8 windows) - Hard Disk Space - 1 GB+ per camera; 10GB+is recommended 
- Microsoft DirectX or higher version - 140C 3rd four cameras/windows (expands to = 12 windows) 
- CD-ROM I DVD-ROM device 

- 1400 4th four cameras/windows (expands to= 16 windows) 
- Cameras up to 1/2/4/8/12/16 

Cards MUST be utilized in this order. 
!Real· Time Video Digital Recorder 

HIGH GAIN DIRECTIONAL PATCH ANTENNAS 
The Patch or Panel Antenna elements are tempera­
ture stable with a low return loss and low frequency 
drift vs. temperature. They offer heavy-duty use, yet 
are lightweight construction. Maximum wind survival 
speed of 180 km/h is achieved by use of a solid alu­
minum mounting back (DA-12, DA-18). High gain 

40 Piece Pro-Universal Kit • $99.95 signal feature is guaranteed by the excellent VSWR specifications of 1.5d8. 

Additional Features 

Call Today!!! 

$89.95 

The USB Video Converter acts as an 
interface for your analog video sources and con­
verts analog output to digtal for your computer. The 
USB Video Converter accepts high resolution 
SVHS video and standard composite NTSC video. 

Camera offers you a Day/Night Camera with Digital Zoom, 
Mirror Function, 470 lines of resolution , backlight compensa­
tion , gain control & low lux. An excellent addition to your cur­
rent security system or a great beginning to a new system. 

This camera has all the features of the brand 
names without the brand name price! 

DX-78115 '1"AA" 
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Build The Telephone 
Call Logger 

By Peter Crowcroft 

Keep track of all outgoing calls, whether they're long distance or local, for business or home 

H 
ave you ever opened your phone bill and thought "I can't 
have made so many calls." Most phone bills itemize long 
distance calls and give details of the number dialed. But 
local calls are just totalled up - you have no way of know-

ing who those calls were made to. 
What about small businesses that operate from home? They can 

usually claim a percentage of phone calls for income tax purposes. With 
the Call Logger, ALL calls are recorded and it is simply a matter of sort­
ing them to determine how many were business calls. And it all happens 
automatically. Only DTMF tone dialing is supported. 

The logger records the start and stop time of ALL outgoing calls 
along with the number dialed (plus any other digits pressed during the 
call). It operates "stand alone" - no need for any connection to a PC. 

Telephone call data is output in a format that can be easily import­
ed into Microsoft Excel. Various Excel functions can then be used to 
analyze and sort the data and produce formatted printouts. 

Data is stored in non-volatile EEPROM memory, so there is no loss 
of data in the event of a power failure. The kit is supplied with 16K of 
memory and is expandable in 16K blocks up to 64K total. The kit "auto 
detects" the amount of available memory - just plug it in and go. 

The number of calls that can be recorded depends on the amount 
of memory installed and the number dialed. Each call requires the fol­
lowing minimum number of bytes: 

Start date and time - six bytes 
Stop data and time - six bytes 
Record terminator - one byte 

Each digit dialed requires one byte. So, each call occupies 13 bytes 
of memory PLUS one byte for each digit dialed. Allowing for 11 bytes of 
system overhead (password storage) , this leaves 711 x 10-digit phone 
numbers that can be stored in the basic kit with 16K of memory 
installed [ ( 16384-11) /23 bytes.] With the full 64K memory installed, 
this is 2848 x 10-digit phone numbers. Ten digits is just taken as an 
example. If you are in a country where only seven or eight digits are 
used per call, then you will get more calls stored. If you pay your bills by 
credit card, then about 50 to 55 bytes will be used per call. 

Access to all logger functions, including downloading of call data, is 
password protected. 

Three LEDs are provided on the front panel to indicate power on , 
offhook (call in progress), and memory status. The memory status LED 
flashes when the memory is 75% full and is permanently on when 100% 
full. 

As a bonus, call data is also output in "real time" to the serial port, 
as well as being recorded in memory. This is useful when immediate call 
analysis and/ or external data logging is required. This "real time" out­
put is unaffected by the memory status - even if the memory is full , the 
call data is still output. You can attach this serial output to the parallel 
port of a printer by going through a serial-to-parallel converter. These 
interface boards are readily available commercially. 

Two RJ 12 (USA-type) telephone sockets are available on the rear 
panel, marked "LINE" and "PHONE." The telephone line connects to 
the "LINE" connector and an optional telephone can be connected to 
the "PHONE" connector. This allows a telephone to be connected and 
used even when the logger is put in its place. Telephone line cords are 
not supplied with the logger. 
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The kit is constructed on a double-sided, 
through-hole plated printed circuit board (PCB) and 
fits in a plastic case measuring 130(W) x 100(0) x 
30(H)mm. Screen-printed front and rear panels are 
supplied. 

The kit requires a 9-to-12V DC power supply. A 
12VDC wall adaptor rated at 300mA is suitable. 

ASSEMBLY INSTRUCTIONS 

Figure I 

Use the component overlay on the PCB to place the components in 
the following order. Leave the LEDs until final assembly. 

1. Resistors and diodes. Put in the four 1 % metal film resistors 
around the DTMF decoder first; R3-6. 

2. IC sockets. 
3. Crystals and capacitors. Use a resistor lead offcut to hold down 

crystal Y3 against the PCB. 
4. Transistors and the two switches. 
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5. Battery holder and diode bridges. 
6 . DC jack and D9 connector. 
7 . Both telephone connectors. 
8 . Metal Oxide Varistor (MOV). Push this as far down onto the PCB 

as possible. It is tall and will need to be pushed right in so the lid will fit. 

Do not insert any ICs yet. 
The plastic box is in two halves. Take the bottom half and fit the rea r 

panel into the slot provided. Now drop in the PCB and slide it back so 
that the telephone and D9 connectors protrude through the panel. Fix 
the PCB into place using the four self-ta pping screws provided . 

Now comes assembly of the front panel. Start by inserting the three 
LED clips into the holes, pushing them in from the front . Now insert the 
LEDS into the clips from the rear. The LEDs should "click" into place. 

Turn the LEDs in the clips so that the long lead is to the left when 
viewed from the front. This means that the flat edge of the LED (short 
lead, cathode) will be to the right when viewed from the front and will 
correspond to the flat marked on the overlay. This is very important so 
make sure it is right. Now bend the leads down at right angles, about 
3mm from the LED body, as shown in Figure 1. Use a pair of long nose 
pliers to hold the leads while bending . Cut the leads off to a 
length of about 9mm from the bend. 

has 2K bytes of flash memory which is pre-programmed with the con­
trol firmware. 

U2, a Maxim MAX666, provides two functions : 

1. Five-volt regulator (via pin 2) to power the rest of the circuitry. 
The diode bridge B 1 provides polarity protection. The MAX666 maxi­
mum input voltage is 16.5 volts. Some 12V (nominal) plug packs actu­
ally output a lot higher voltage at low output currents , up to 17V in some 
cases. Diodes D 1 and D2, along with B 1, allow voltages up to 18.9V to 
be used to power the kit. 

2 . Low Battery Detect, intended for use with battery powered equip­
ment. In this application, it is used to detect when the telephone line is 
'looped ' (in use). The DC voltage of a telephone line is nominally 48 
volts . This drops to around 12 volts or less when looped. The chip 
detects this voltage drop and pulls pin 7 low. Diode bridge B2 provides 

Position the front panel onto the case and drop it into 
place, making sure that the LED leads are inserted into their 
matching holes on the PCB. Once the panel is in place, sol-

Figure 2 

der the LED leads from the top of the PCB. 
Insert the 5V regulator IC , U2 (MAX666) , into its socket. 

Connect a power supply to the DC jack. The power LED on 
the front panel should light. Measure the DC voltage output 
of the regulator. The easiest place to do th is is to measure 
across pins 10 (GND) and 20 (+5) of the U3 IC socket. It 
should read five volts. 

If okay, disconnect the power and insert the rest of the 
!Cs. Take care that the ICs are the correct way around and 
none of the leads are bent under the body of the IC. 

The EEPROM (24C128) must be inserted in position , 
'MEM 1' (U4) . Any extra EEPROMs must be inserted in order 
from left to right starting at 'MEM 2' (U5). The DS1307 
clock/ calendar chip, US, is located to the left of all the 
EEPROMs. The lithium battery is inserted in the battery hold-
er with the positive side up. Note we have not supplied a bat-
tery because fresh CR2032 batteries are readily available 
everywhere. (We do not want to supply kits with flat batter­
ies.) 

Do not fit the plastic case lid just yet. Proceed to the sec­
tion "INSTALLATION AND SETUP." Now fit the plastic case 
lid and secure it in place. 

CIRCUIT DESCRIPTION 

The kit is controlled by U3 , a preprogrammed 89C2051 
microcontro ller from Atmel. This was chosen because it has 
the required number of 1/ 0 pins and a built-in serial port. It 
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Figure 3 
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polarity protection on the telephone line. 

U 1 (MT8870CE) is a DTMF decoder. It connects to the telephone 
line via resistors Rl and R2 and capacitors Cl and C2. When a DTMF 
tone is detected , pin 15 goes high and the four-bit digit data is present­
ed on pins 11-14. The metal oxide varistor (MOY) protects the kit from 
damage by any short duration high-voltage spikes on the telephone line. 

All clock/ calendar functions are provided by U8 (DS1307), a Serial 
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Real Time Clock from Dallas Semiconductor. It uses a two-wire 12C seri­
al interface to communicate with the microcontroller. It features real­
time clock counts for seconds, minutes, hours , date of the month, 
month, day of the week, and year with leap year compensation valid 
until 2100. It has a squarewave output (pin 7), programmed to give a 
one-second signal. This is used by the microcontroller firmware to flash 
the memory status LED. The chip also features automatic power-fail 
detect and switch circuitry. The 3V lithium battery provides back-up 
power during a power failure. 

Non-volatile memory storage is provided by up to four AT24C128 
EEPROMs, U4 to U7. These also use a two-wire 12C serial interface like 
the clock chip. The EEPROMs are 128K bit types organized as 16K x 8. 
At least one EEPROM (U4) must be present. The rest are optional and 
can be inserted in sequence by the user, as required. 

Two switches are provided . Sl is a push-button type and is used for 
'password bypass.' S2 is a slide switch and is used to set the type of 
calls recorded. More on these later. 

The serial interface is a bit unusual. It is not the regular type offer­
ing RS232-type signal levels. Instead we have used two high-speed opto­
isolators, U9 and UlO. These were necessary to provide complete elec­
trical isolation between any PC connected to the serial port and the tele­
phone line. 

An RS232 interface uses a common 'ground ' signal between each 
end of the interface. At the PC end, this 'ground ' signal is connected to 
mains ea rth . This mains earth would then be connected to the tele­
phone line via on-board circuitry in the data logger. Since both sides of 
a telephone line are normally 'floating ' above earth , earthing one side 
of the line would cause a fault condition at the telephone exchange and 
the line would stop working properly. 
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The solution is to use an opto-isolated se rial port for connection to 

a PC. Otherwise, the kit would have to be disconnected from the phone 
line BEFORE connecting a PC to it. It would also mean that a PC could 
not be permanently connected to captu re the 'real time' output from the 
logger. 

The receive side of the serial interface (U9) is simple. The RS232 
voltage levels from the PC drive the LED in U9 via R24. Diode D3 pro­
tects the LED from reverse currents when the RS232 level goes nega­
tive. 

The transmit side of the serial interface ( U 10) requires a positive 
voltage to bias the output transistor. To maintain electrical isolation, this 
voltage is provided by the PC side of the interface via the DTR line. The 
'active' state of DTR is + 12V (nominal). R23 is the collector load resis­
tor fo r UlO's open-collector output, while R25 provides bias for the 
Darlington output stage, reducing the turn-off time of the output. 

What about the power supply you say? Yes, it also must be isolated 
from mains earth. This is not really a problem when using a plug pack. 
Plug packs normally use a two-pin connection to mains (no earth pin) . 
They also use a transformer to convert the mains voltage, which pro­
vides further electrical isolation from earth. 

SERIAL PORT PARAMETERS 

Any communications program used to 'talk ' to the logger must con­
figure its serial port to: 

9600 baud, eight data bits, one stop bit, no parity bit 

No 'handshaking ' or 'flow control ' is used. The logger does require 
that the DTR line is 'active,' i.e., + 12V. This is the default for most 
comms programs, anyway. 

INSTALLATION AND SET-UP 

The logger needs to be 'set up ' before use. You will need a PC run­
ning a communications program. Any comms program will do. 
Windows users can use HyperTerminal, which comes with Windows 
itself. We use our own term.exe. You may download this from http://kit­
srus.com/ zip/ term.zip. 

The zip file includes a detailed explanation of how to set up and use 
term.exe under W98. 

· Connect a PC to the logger via one of the serial ports. Use a nine­
way, male-to-female 'straight-though' cable. 

Amazon Electronics, Inc. 
14 172 Eureka Rd., PO. Box 2 1 

Columbiana, O H 44408-0021 

Tel (330) 549-3716,Toll Free 1-888-549-3749, 
Fax (603) 994-4964 or (330) 549-3715 

amazon@electronics113.com 
www.electronics113.com 

Part N umber: KI 64 

Carl's Electronics, Inc. 
PO. Box 182, Sterl ing, MA 01 564 

(978) 411-5141 phone 

(978) 411-8574 fax 
www.electronickits.com 
sales@electronickits.com 

Part Number: CK602 

(www.electronickits.com/kit/complete/tele/ck602.htm) 

Circuit Specialists, Inc. 
220 S. Country Club D r: , Mesa, AZ 852 10 

1-800-518-1417, 480-464-2485, Fax: 480-464- 5824 
www.web-tronics.com 

Part Number: 164 

• Start the comms program and set the seria l port parameters as 
described above. Make sure the correct serial port is selected. 

• Power up the logger. A banner is printed showing the firmware ver­
sion number and the amount of EEPROM memory installed. 

• Hold the "PWD BYPASS" switch (S 1) down and press the 'Enter' 
or 'Return ' key on the PC keyboard. 

· A menu will be displayed, as fo llows: 
1. Download data 
2. Clear data 
3. Set date 
4 . Set time 
5. Change password 
0 . Exit 
· Set the date - option 3 . The current date will be displayed and you 

will be prompted to enter the new data . The date is entered as 
"mm/ dd/ yy" (including the '/') . 

Note: The logger does not check for valid dates , e .g. , if you enter 
"15/ 66/ 01 ,'' it will accept it. 

· Set the time - option 4 . The current time will be displayed and 
you will be prompted to enter the new time. The time is entered in 24-
hour format as "hh:mm:ss" (including the ':' ). 

Note: As with the date , the logger does not check for valid times, 
e.g. , if you enter "29:77:99" it will accept it. 

· Set the password - option 5. You can use any letter, number, or 
punctuation mark, but it must be at least four characters long , up to a 
maximum of eight characters. 

Note: Lower and upper case letters are treated as different charac­
ters , e .g., the lower case letter 'a' is not the same as capital 'A. ' 

· The last thing is option 2 - Clear data . This MUST be done so that 
the memory is initialized correctly. 

· Now exit the menu using option 0. A "READY" prompt is dis­
played. 

Select the type of calls to log, as described next. 

TYPES OF CALLS 

The logger has an on-board switch (S2) that is used to select the 
type of calls to record. 

A call is defined as any time the phone line is looped (that is , the 
handset is picked up and the OFFHOOK LED is on). 

Types of calls are defined as follows: 

1. Outgoing Calls Only 

Marlin P. Jones & Assoc., Inc. (MPJA) 
PO. Box 530400. Lake Park, FL 33403 

(800) 653-6733 
www.mpja.com 
mpja@mpja.com 
Part N umber: 8464 KT 

Ozitronics 
Melbourne, Australia 

+61 3 9434 3806 
sales@ozitronics.com 
www.ozitronics.com 

Part Number: K 164 

Quality Kits 
49 McMichael St. 

Kingston, O N, K7M I M8, Canada 
1-888-G0-4-KITS 

Part Number: K 164 

TSSD Enterprises 
8345 N .W 66th St., #3309, Miami, FL 33 166-2626 

305-418-75 I 0 , Fax: 305-437-7618 
ms_enterprisesl002@hotmail.com 
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These are calls where the handset is picked up and at least one digit 
is dialed. If no digits are dialed, no data is recorded. 
2. All Calls 

Data is recorded any time the line is looped, regardless of whether 
any digits are dialed or not. If no digits are dialed, then it was probably 
an incoming call. 

The logger does not have 'caller ID ' circuitry and is not able to 
record the phone number of incoming calls. 

TESTING 

Use a telephone line cord to connect the logger to the telephone line 
via the 'LINE' connector on the back of the logger and connect a suit­
able power supply (12VDC plug pack). 

Once connected to the phone line, we can test that it is actually 
recording calls. Connect a PC to the logger and run the comms pro­
gram. This will enable us to see the ' real time ' output. 

Now pick up the phone. The 'OFFHOOK' indicator should light and 
the current date and time printed on the PC screen. Dial a few digits -
they should be displayed as they are pressed. Now hang up. The 
'OFFHOOK' indicator should go off and the date and time printed on 
the screen. 

Now we will check if it was recorded into memory. Press the 'Enter' 
or 'Return ' key on the PC keyboard. You will be prompted for a pass­
word. Enter your password. You only have five seconds to start and 
between each character. If the password is correct, a menu is displayed . 
Choose option 1 - Download data. The call you just made should be 
displayed there. 

Notice that the recorded format is slightly different to the ' real time' 
output. In the 'real time ' output, everything is printed as it happens, i.e., 
the START date/ time followed by the digits dialed followed by the END 
date/ time. The recorded format has the START date/ time followed by 
the END date/ time followed by the digits dialed. This makes the data 
easier to read if simply making a printed copy. 

OPERATION AND USE 

The logger does not need a PC connected to log calls. A PC is only 
required to set or check the onboard clock and download any recorded 
call data . 

If the data memory becomes full , the logger will not log any more 
calls. In this case, connect a PC and download the data (see SAVING 
CALL DATA TO A DISK FILE) . Once saved, the memory MUST be 
cleared for the logger to continue logging further calls. 

NOTE: The logger will not log any calls while the menu is displayed. 
You must exit the menu (enter 'O' ) to resume normal operation. 

CONTACT US 
You may contact the term.exe writer at 

frank@ozitronics.com. If you have suggestions on how to 
improve this documentation, email me at peter@kitsrus.com. 

24 JuME 2002/N uts & Volts Magaz ine 

WHAT IF I FORGET MY PASSWORD? 
In this case, you will need to remove the lid from the logger and hold 

down the 'PWD BYPASS' switch before you press 'Enter' or 'Return .' 

ADDING MORE MEMORY 

The logger uses up to four AT24C128 EEPROMs for data storage. 
Each EEPROM is 16K bytes giving a tota l of 64K of memory. Only one 
EEPROM ( 16K) is supplied as standard with the kit. 

The memory is user upgradeable by simply 'plugging in ' more 
EEPROM's . Disconnect the power and telephone line and remove the 
lid. Insert the EEPROM(s) according to the following table. 

Memory 
16K 
32K 
48K 
64K 

Position 
MEM 1 
MEM 1, 2 
MEM 1, 2, 3 
MEM 1, 2, 3, 4 

WHAT DO THE LIGHTS MEAN? 

POWER indicates that power is connected to the logger. 
OFFHOOK indicates that the phone line is looped (in use) . It will 

only indicate if the line was looped AFTER the logger was connected. If 
the line is already in use when the logger is connected, then the indica­
tor will remain off until the NEXT time the line is used. 

The STATUS indicator has a number of meanings. It is used to indi­
cate the amount of memory left for logging calls. When the memory 
capacity reaches 75% full, the STATUS light starts flashing . When the 
memory is completely full , the light is permanently ON and no more 
calls will be logged. 

The STATUS light is also permanently ON to indicate possible bat­
tery failure on the clock . If the battery has failed , then the clock data 
may be corrupted or incorrect. In this case, you will need to use the log­
ger's menu to check the date and time. Test the battery and replace if 
necessary. 

If both the STATUS and OFFHOOK lights are ON when the logger 
is powered up, it means that the logger could not detect any EEPROM 
memory at all. If you connect a PC to the logger and run a comms pro­
gram, you will see the words "MEMORY ERROR" continuously printed. 
Check that there is an EEPROM in position 'MEM 1' or re-seat the chip 
if one is present. 

DOWNLOAD DATA FORMAT 

The recorded call data is printed out in the following format: 

I-Start rate am Urre-----1 1---w rate am tirre----1 

I-digits diaJID-1 

dd-ITDn-year hours :mins : secs , dd-ITDn-year 

hours :mins :sec:s ,all nurrt:ers presse:l 

The date is in the form "12-May-O 1" and the time is in 24-hour for­
mat as in "13:30:00" (1:30 pm). Each data record (call) is terminated 
by a "carriage return/line feed" combination. 

SAVING CALL DATA TO A DISK FILE 

Now all the call logged data is sitting in MEM 1 (and MEM2, 3, and 
4 , if present.) We want to get this data from these IC(s) into our PC. How 
do we do this? 

Answer: We download the data using a 'comms' (communications), 
program running on a PC that 'captures' the data to a disk file as it is 
displayed on the screen. All comms programs have a 'data capture' 
or 'logging ' function where everything displayed on the screen is also 
saved to a disk file. The file is a simple ASCII text file. W9x has its 
own comms program - Hyperterminal - built in and you can use this . 
But we use term.exe which is our own program and which can be down­
loaded from our website. (Remember, you can download this from 
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http://kitsrus.com/ zip/ term.zip. The file includes a detailed explanation 
of how to set up and use term.exe under W98.) 

The following description assumes you are running term.exe. 
(Similar event sequences apply to all comms programs.) 

Connect to the logger with your PC and start term running by click­
ing on the term.exe icon. After the screen has appeared, press 'Enter.' 
You will be prompted for a password. Enter the password and a menu 
will be displayed. (The phone must not be in use - offhook LED lit -
when you do this .) If you do not enter your password within five sec­
onds, the software will return to ready mode and will log data . Hit Enter 
to get the password prompt back. 

After successful password entry, you will get the Menu. Now turn on 
'data capture' by pressing alt-L. You should be prompted for a file name 
to save to (term.log is the default) . Hit Enter. LOG will appear on the bot­
tom line of the display to show logging is on. Then choose option 1 -
Download data. Hit Enter. All recorded data will be printed out (in the 
format described previously) . When finished, turn off 'data capture ' by 
pressing alt-L again. Note that LOG disappears from the bottom line. All 
the data has now been saved to the disk file 'term.log.' Finally, press 'O,' 
press Enter - the logger will exit the menu and return to normal opera­
tion . To exit term.exe, hit alt-Q. Note logging must be turned off to allow 
you to exit from term.exe. 

Note that you cannot stop the scrolling of the data after you press 
'1.' The whole data in MEMl..4 is dumped to term.log in one go. You 
have to go to term.log with a text editor to look at the individual data 
lines or load it into Excel as described next. 

IMPORTING DATA INTO MICROSOFT EXCEL 

The data in term.log is in a format that can be easily imported into 
Microsoft Excel. First, edit term.log to remove unwanted data from the 
start and end of the file. Once done, the data can now be imported into 
Excel. The following step-by-step guide will show you how to import the 
file into Microsoft Excel. It has been tested using Excel 97 and 2000. 

1. Click on "File ® Open." 
2. In the 'Files of type ' box, select 'All Files(*.*) .' 
3. Browse to the saved data file , select it, and click 'Open.' 
4. A 'Text Import Wizard' dialog box will appear. Under 'Original 

data type ' select 'Delimited.' Click 'Next.' 
5. A second dialog box will appear. Here you can choose which 

delimiters to use to break up the file into columns. If you want the data 
and time to be one column, then select 'Comma' only. If you want the 
date and time to be separate columns (recommended) then select both 
'Comma' and 'Space' as delimiters. A preview will show you how choos­
ing each delimiter affects the file. Click 'Next.' 

6. A third and last dialog box appears. Here you can choose how 
Excel interprets each column of data. Select each column in turn and 
set the 'Column data format ' to 'Text.' Click 'Finish' when done. 

CALCULATING CALL DURATION 

Once you have imported the data, we can use Excel 's date and time 
functions to calculate the length of each call. We can then sort the file 
into order starting with the longest duration call first. 

The data should have been imported in five columns labeled as fol­
lows: 

Column Data 
A Start date 
B Start time 
C End date 
D End time 
E Digits dialed 

The data should start in row 1. We will now create a column of data 
that is the duration of each call. 

1. Click on cell 'Fl.' 
2. Type in the following formula: 

=DATEVALUE(Cl) + TIMEVALUE(Dl) - DATEVALUE(Al) -
TIMEVALUE(B1) 

This tells Excel to subtract the start date (A 1) and time (B 1) from 
the end date (Cl) and time (Dl). 

3. Click on cell 'Fl' again . 
4. From the menu select "Format ® Cells." 
5. The "Format Cells" dialog box will appear. In the 'Number' tab 

under 'Category' list, select 'Time.' Under 'Type,' select '37:30:55.' The 
call duration is now shown in "hours:minutes:seconds" and can span 
multiple days. 

We now want to copy this formula and formatting to the rest of the 
cells in this column down to the last data entry. 

6 . Click on cell Fl again. This cell contains the formula and for­
matting information we need. 

7. Drag the fill handle over the cells to be filled . 
The fill handle is the small black square in the corner of the select­

ed cell (Fl). When you point to the fill handle, the mouse pointer 
changes to a black cross. 

The cells should now contain the duration of each call. 
Note: Some calls may span across midnight from one day to the 

PARTS LIST - KIT 164 
Resistors (0.2SW carbon film unless specified) 
~o ~1 1 
1 K R 10 1 S 16 24 4 
4K7 R17,18 2 
8K2 R14 1 
10K R9 11 12 13 19 20 22 23 2S 9 
S6K R3 1 % metal film 1 
68K R4 1 % metal film 1 
180K R8 1 
220K Rl ,2 2 
220K RS 1 % metal film 1 
270K R6 1 % metal film 1 
3M3 R7 1 

Capacitors 
27pF ceramic 
1 OnF 1 OOV monobloc 
1 OOnF monobloc 
10uF 16V electrolytic 
1 OOuF 2SV electrolytic 

Semiconductors 
1 N4004 diode 
1N4148 
W02 bridge rectifier 
BC547 
LED, 5mm Red 
MT8870CE 
DTMF receiver 

C10,11 
C1,2 
C3,4,7,8,12 
C6,9 
cs 

D1,2 
D3 
B1,2 
Q1 ,2 
L1 ,2,3 
U1 

MAX666, 5V regulator U2 
AT89C2051-24PC U3 
Pre-programmed with Kl64 firmware 
AT24C128 U4,5,6,7 
Serial EEPROM (Note: Only 1 supplied with kit) 
DS1307 Serial Time Clock U8 
6N138 or 139 optocoupler U9,10 

Miscellaneous 
Crystal , 3.579MHz Yl 49US 
Crystal, 20.2752MHz Y2 49US 
Crystal, 32.768KHz Y3 tuning fork type 
Metal Oxide Varistor MOV 
Phone connector, 6 way 4 pin X 1,2 
DC Jack, 2.5mm X3 
D9 connector X4 
PCB mounting, female 
Push-button switch S 1 
SPDT Slide switch S2 
Lithium battery, 3V BATT ... 
CR2032 or equivalent 
Battery holder 
IC socket, 8 pin, for U2,4,5,6,7,8,9, 10 
IC socket, 18 pin, for U1 
IC socket, 20 pin, for U3 
LED clips, 5mm Black for L1 ,2,3 
Self-tapping screws for fixing PCB to case 
Plastic case, 130(W) x 100(D) x 30(H)mm 
PCB, K164 
Set of front and rear panels 

2 
2 
5 
2 
1 

2 
1 
2 
2 
3 
1 

4 

1 
2 

1 
1 
1 
1 
2 
1 
1 

not supplied 

1 
8 
1 
1 
3 
4 
1 
1 
1 
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next. In this case, the end time will be earlier than the start time. Using 
the Excel DATEVALUE and TIMEVALUE functions allows the correct 
time duration to be calculated. 

SORTING THE DATA 

The data can be sorted in any order using any column as required. 
The following example sorts the data according to call duration (as cal­
cu lated previously). 

1. Click on any data cell. 
2. From the menu select "Data ® Sort." 
3. The 'Sort' dialog box will appear. In the 'Sort by ' box, select 

Column F (the call duration column) and 'Descending.' 
4. Click 'OK.' 

The call data is now sorted by call duration with the longest ca ll first. 
Of course, you can sort the data in any order you like. Using the 

'digits dialed' column will sort the data by phone numbers dialed, with 
all similar numbers grouped together. Sorting by "start time " will group 
all numbers dialed at a certain time of day. 

IF IT DOES NOT WORK 

Poor soldering ("dry joints") is the most common reason for the cir­
cuit not working. Check all soldered joints ca refully under a good light. 
Re-solder any that look suspicious. 

· Are all the components in their correct position on the PCB? 
• Are the electrolytic capacitors the right way around? What about 

the diodes and diode bridges? 
Are the ICs the right way around? 

· Are any IC leads bent up under the IC body? 

• Transmitters 

• Receivers 

• Transceivers 
• Antenna 
• RF subassemblies 
• Radio Modems 
• Evaluation Kits 
• Amplifiers 
• Data encoders 

• Data decoders 

Typical Applications 

• RF remote control 
• Data communications 
• Wireless Audio 

• RF data acquisition 
• Wireless Security 
• Robotics 
• Remote Sensing 
• Remote Monitoring 

Tel: +1(416)236 3858 
Fax: + 1( 416)236 8866 

abacom@abacom-tech.com 

Same Day Shipping-Visa, MasterCard, Amex, Diners Club cards welcome 
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Is the regulator output = SY? 
Is it connected to the telephone line? 
Is it connected to the right serial port on your PC? 
Are you using a straight-through serial cable? 
Is the correct serial port selected in your comms program? 
ls the serial port configured correctly? Is DTR active ( + 12V)? 
Is an EEPROM inserted in position "MEM 1" (U4)? 

WEB ADDRESS AND EMAIL 

You can email us at peter@kitsrus.com if you have any problems or 
requests . Information on other kits in the range is available from our 
Web page at http://kitsrus.com. For any technical problems or ques­
tions, contact the kit developer at frank@ozitronics.com. 

Some kits (K 121, 122, 123, 164) require a communications pro­
gram to transfer data between the serial port on the PC and the kit. In 
Windows 9x, there is a comms program called 'Hyperterminal' already 
built-in . Windows 3.1 x comes with the 'Terminal' comms program built 
in. There are many comms program you can download from software 
sites. 

Frank Crivelli (www.ozitronics.com) has written his own DOS-based 
comms program called 'term.exe.' It is a simple, basic terminal program 
which does its job without a lot of 'bells and whistles.' (Also as of this 
moment, he does not know how to write Windows software!) You may 
download it from http://kitsrus.com/ zip/ term.zip. 

HOW TO INSTALL 'TERM.EXE' 

This is a detailed explanation of how I have installed 'term.exe' in my 
Windows 98 system. There are slight differences with Windows 95 and 
2000, but it gives you an idea of how to do it. 

1. Unzip 'term.zip.' You will get this file and 'term.exe.' 

Semiconductors, Optoelectronics, Lamps & Holders, LED's, Displays, Wire & Cable, 

Connectors, Assemblies, Sockets, Terminals, Terminal Blocks, Capacitors, Resistors , 

Potentiometers, Crystals, Oscillators, Inductors, Transformers, Circuit Protection, Fuses & 

Holders, Resettable Fuses, Breakers, Thermistors, Varistors, Industrial Automation , 

Switches , Relays, Speakers, Piezo Devices, Microphones, Fans, Heatsinks, Knobs, 

Hardware, Cabinets, Racks, Enclosures, Batteries, Battery Chargers, Battery Holders & 

Snaps, Power Supplies, DC-DC Converters, UPS Systems, AC Adapters, Panel Meters, 

Test Equipment, Tools & Equipment, Supplies & Chemicals, Prototyping Suppl ies ... 

Circle #7 0 on the Reader Service Card. 
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2. Move 'term.exe' to the same fo lder as Hyperterminal. 

C: \Program Files \ Accessories \ Hyperterminal 
(I did this because sometimes I use Hyperterminal and all my hex 

files for programming firmware are in the same fo lder.) 
3 . Right click on some blank space on the desktop and select "New 

® Shortcut." 
4 . Click on the "Browse" button and find 'term.exe' on your hard 

disk in the above mentioned fo lder. 
5 . Click on it and select "open." Click "Next,'' then "Finish." 

You should now have an icon on your desktop. If you want to 
change the icon 's name, then right click on it and select "Rename." 

6. Right click on this icon and select "Properties." 
7. Click on the "Program" tab. 
8 . Go to the end of the "Cmd line" box and type in " 9600" (you 

must include the leading space) . If you are using COM2, then type " / 2 
9600" instead. Notice that the "Working" directory / folder is set the 
same as the "Cmd line." You can change this, if necessary. 

9 . Click the "Close on exit" box. This will shutdown the DOS window 
when you quit 'term.exe.' 

10. Click on the "Change Icon ... " button if you want to change the 
icon associated with this shortcut. 

1 1. Click on the "Screen" tab and select "Full-screen ." 
12 . Click "OK." 

To run 'term.exe,' simply click on the desktop icon. 
Now see if you can communicate with the kit. 

COMMUNICATING WITH THE KIT 

Each of our kits has a Menu in the kit firmware. Power the kit, attach 
a straight-through serial cable, then click on the term.exe icon. Or start 

NEW! CREDIT CARD COMPUTER H 
MVS PLUG-N-G0 1111 no cables/power supply to buy! 
Low-power RISC cpu IOx faster than PIC. Z80. 8051 
4m FLASH,ser,par,RTCC,4ch 12bit AOC,ISA J04 bus 
Built-in BASIC/Assembly, other compilers ava ilable 
Friendly instructions, RS232 download (DOS/WIN) 
Eva! kit (1) $75, oem (tk) $21, CC computer I $14.20 

$95 UNIVERSAL SINGLE CHIP COMPUTER 
ZERO l' \l trna l c-om1>0neol.s! PROGRAMMER • Huih-in BASIC I Asscmbl) 

l.o\\OI cos1, faste.iil. ca.s1c~1 l(S2J2 proi!r-am do" 11 1oad 
IO use~ Do FLASH.~ VRA \1. I h'. flash, 6-trr. 3irq. ltiml'rs 
EE.EPROM 10 Rm. Ada1ners 15 i/o bits . . \ UC ?Opin IJ IP 
for micros.pkc.e1c. 01Jtional 20mips. falllrr than PIC/z80 

NEW! 8K 
SUPER CHIP 
40\ 1h t> R \ S IC Pf!. 111 space 
32 ilo. 12irq, Jtimcrs. bu ~ 
8h'. na"h · 512u. 512m nm 

ganJ.!banl-,>erforu1>to10 1Cs.. 0tm{ll\): r\alkit(l): ... ' .. '- ' \\ lt tchdo~" /intcrnaltimn 
Par.1llcl port \tntion 3\:lilablc $1 99 $7 00 ~· ;Mt,>i+s> 40 pin OIP 1ntr1 # \l\'8515 
for not<'book..-.. UV era'4:'. r S9~ • • '' al( l ) S2~. oem( I I.) S7. J0 

$27 MINI-PC 
RS23l lcrminal fo r Sia mp, PC, ZSO. AYR Cl<. 
·Super low current poners from seria l line 

....... Includes DOS, AOC, 2par, Jscr. 
• ·· ISA bus.kc) l"'d/ LCO interlace. 

Complete! nor a "corc/<'nginc" 
All utilities Si tutori:d included. 
Use TurboC.BASIC.MASM etc. 
c' al kit (I) S95. oern ( l k) S27 
386 'crsion C\ al S 195, oem S55 

(~ i I .! • :~,E;i:~~~~;~~;~~~·~'. ;:i'.'.,~~:;~~'~'~'~;,:~," 
·specif) 20 cuslomizable or 16 lactile keys 
C\ll l(I) SJS,oem(l k) Sll.30,"/RASIC cpu Sl7 

STAMP DRIVE I I • • 
Read/Write P C c o mpati bl e hard 
dis k, P C M C IA, C ompact F la s h. 
R S 232 to A TA adapter for S tamp, 
Z80,8051,AVR,PIC,x8 6 . AN Y cp u 
- 4 gigaby te capacity 
- low power (Sma @ 5 v ) 
- baud 115.2k and abov e 

eva l $ 95,ocm $ 27, IDE v er. $ 14.20 

WWW.STAR.NET/PEOPLE/- MVS 
MVS Box 803 >. I 5yr Limited Warran ty SERVING THE 

Nash.,NH 03060 MV S Free Shipp ing COMMUNITY SI 
(508) 792 9507 " Mon-Fri 10-6 EST 

Circle #71 o n t he Read er Se r vi c e C ard . 

term.exe, connect power, and the serial cable. The order does not real­
ly matter. Now usually pushing the tact switch or - in the case of Kit 
164 - hitting Enter will bring up the Menu. But sometimes not. Do Alt­
Q to exit the program, then click on the term.exe icon again to start it 
again . Almost a lways this restart will bring up the Menu after pressing 
the tact switch or hitting Enter. If not, do the restart again. You should 
not need more than two restarts. 

Note Fl brings up the Help features. In particular, Alt-D goes to a 
DOS shell so you can do a dir *. * or dir *.hex to see what files are in 
the folder. Type 'exit' to get out of the DOS shell. Alt-L starts the logging 
to a file feature (needed for Kit 164) . When logging is on, note 'LOG' 
appears on the bottom line. 

r 

PROGRAMMING WITH KITS 111, Ill, 113 

I suggest you put the hex file you want to program into the same 
folder as term.exe. Then when you do an 'Alt-D' followed by a 'dir *.hex,' 
all the hex files will be in the same folder. You will not have to change 
folders using DOS commands (which an increasing number of people 
today do not know). Exit the folder by typing 'exit' and hitting Enter. 

Put in the chip to be programmed. The Blank (B) and Erase (C or 
E - read the menu) commands are obvious. 

To send the hex file to the programmer, hit P for program. You will 
be prompted 'Send file now .. .' Now hit Alt-S which is (press Fl) 'Send 
text file. Enter the hex file name. You will be prompted for the hex file 
name. Type it in , then press Enter. The file will now be sent to the chip 
to be programmed on the programmer. You can do a Verify; you will 
again be prompted to 'Send File Now .. .' . Just hit Alt-S. The correct file 
name is remembered. Hit Enter and the file will be sent to be verified . 

Finally, do the required Lock bit command. 
In the latest Kit 123 firmware , there is a Q Bulk Programming fea­

ture built in which does CPL. You still have to do the Alt-S to send the 
file to the Programmer. NV 

s62 PCBs 
And our layout software is FREE! 

l >eprl"<;;col-'t ll - I :\ 1-'t OJ~rh\Mllontmll~\MLI ontrnllrr pcb ~"' 

Download our FREE layout software 
Design your two-sided plated -through PCB 
Send us your design with just a click 
Receive your boards in a few business days 

Select our MiniBoard service and get three top quality 
2.5" x 3.8" PCBs for $62 - shipping included! 

.:JQJE 

~ 6XJPW®$S(pClOaCOm ~ 
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Shortwave radio kits from Ramsey and Ten-Tee... by Louis E. Frenzel 

Open Communication 
haven't built a kit in years. For 
some reason, I recently got 
the urge. Maybe I got addict­
ed to rosin smoke during all 

those years I worked for Heathkit in 
their twilight days. I built dozens of 
their kits both large and small . I 
miss that. 

About the same time that I was 
lusting for a kit, I had also been toy­
ing with the idea of getting a new 
short-wave receiver. With all the 
action going on over in Afghanistan 
and that part of the world, I won­
dered if I could pick up any inter­
esting transmissions. We don't use 
short-wave much in this country, 
but it is still a key communications 
technology in the Middle and Far 
East and many other parts of the 
world. I have had my eye on the 
new Grundig Satellite 800 and 
Sangen ATS909 receivers , but both 
cost far more than I wanted to pay. 
In any case, it finally dawned on me 
that one way to fulfill both my wish­
es was to build a short-wave radio 
kit. So I started shopping around. 

+9V 

R26 
100 

C24 + 
1uF I R1 

100K 

C30 
10 pF 

R2 
22K 

+9V 

I found two interesting kit 
receivers , the MF J-81 OOK World 
Band Radio made by MFJ 
Enterprises and the Model 1253 
Ten-Tee 9-Band Short-wave 
Receiver. Both sell for about $70.00 
and seem to be similar in design 
and coverage. After some delibera­
tion , I decided to get something 
simpler and cheaper just to get my 
soldering skills back up to speed 
first. So I acquired two smaller kits , 
the Ramsey SR2 and the Ten-Tee 
1054. Here is my report on these 
simple, inexpensive, and amazingly 
good receivers . 

Ramsey SR2 

This kit went together fast and 
easy. It took me about three hours 
all total in about three sessions. As 
for the soldering , it's like riding a 
bicycle in that you never really for­
get how. My skill came back quick­
ly. The assembly was pretty 
straightforward except for some 
mods that had to be installed on the 

cs 
1100 pF 

T1 

103 
R4 

22K 
R9 
1K 

T2 

AGC LINE 

LOCAL OSCIUATOR 

back side of the PC board. But that 
wasn't so bad. 

This receiver is a traditional 
superhet as you can see in Figure 
1. The high pass filter at the front­
end (Cl-C2-C3-Ll-L2) keeps the 
strong local AM stations out. A 
2N3904 mixer Q 1 combines the 
input signal with the signal from 
Q3, the 2N3904 Colpitts local oscil­
lator. Tuning is accomplished with 
a pot that varies the DC bias on var­
actor diode D3. The mixer output 
feeds a 455 kHz IF stage using 
another 2N3904 Q2. The demodu­
lator is a plain-old germanium 
diode detector D 1 followed by the 
always popular LM386 IC audio 
power amplifier. 

This receiver also has an AGC 
stage (Ul:A) that controls the gain 
of the IF amplifier to maintain a 
constant output range despite the 
signal level. It works very well. 
Another useful circuit is the 
received signal strength indicator 
(RSSI) U1 :B that takes the DC AGC 
voltage and amplifies it to drive 

L3 
12uH 

C11 
10uF 

RB CB t----<>-~ 

10K-=- r.01 + 

+ C9 
R10 I 1uF 
1K -=-

NOTE: R24 
Crush Out 
Cop in T3 

T3 MVAf.4106 

'~ 00"' ~ NC i ••• 
123 -=-

~-l,, lg VOLT I 10uF l BAT1 -=-

1K 

R20 
100K 
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R21 
10K 

C25 + C26 

1.001 I1000uF 

C20 
.001 

C21 

1.001 

+9V 
R25 
270 

+ C22 I 10uF 

R11 
10K 

R12 
1M 

C10 
.1 

All Transistors are 2N3904 NPNs. 
Resistor values in Ohms. 

R13 
1K 

R1B 
1K 

Capacitor va lues in MicroFarads unless otherwise indicated. 

+9V 

R17 
1K 

LED D2. This serves as a great 
visual tuning indicator. 

The jack for the headphones or 
speaker was an odd small size. It 
didn't fit any of the headphone 
plugs I had and I still have not been 
able to find one like this. I just sol­
dered a small speaker to the board 
and this worked fine . 

The big decision you have to 
make in building this receiver is 
what frequency range to select. I 
didn't have a clue so I opted for the 
Ramsey recommendation of 6 to 
11 MHz. l wasn't disappointed . 
There is lots to listen to in that 
range. You have to adjust the local 
oscillator with its slug-tuned coil to 
cover the entire range, but that is 
easily accomplished as long as you 
don 't put the receiver in its case. 

I connected up 20 feet of # 22 
solid hook-up wire for an antenna 
then attached a nine-volt battery, 
and the receiver came to life . 
Tuning is intuitive and the band was 
full of signals. You do have to adjust 
the IF coils for optimum perform-

+9V 

+ C27 

+ C13 
I220uF 

10uF OPT 

C14 
J2 

2:ru~~ 

R15 1 S~~,E! 
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•u General Tuning Range Selection Guide **• 
C16 • .001 TJ Slug In TJ Sluq Out 

C15 • None 6.5 - 13.0 MHz 9.0 - 18 .3 MH:i 

C15 • 47 pF 5. 1 - 7.9 MHz 7.1 - 10.7 MHz 

C15 - 190 pF 4.3 - 5.3 MHz M- 8.3 MHz 

C10 •100 pr TJ Slug ln TJ Slug Out 

C15 •None 8.4 - 14.2 MHz 11.5 - 19.5 MHz 
C15 .. 47 pf 0.0 - 8. 1 MHz 8.5 - 11.0 MHz 

C15• 100pF 4.9 - 6.3 MHz 6.7 - 8.4 MHz 

Sluc;i In • Fully Turned In CW 
Slug Out • Fully Turn•d Out CCW 

Figure I 



ance. I just tuned in a weak station 

then peaked the coils for maximum 
output using the plastic screwdriver 

supplied with the kit. 

As for performance, I heard 

lots of stations. The receiver is not 

that selective so it was a bit difficult 

to separate closely adjacent sta­

tions, but that is normal for low-cost 

receivers . That didn't take away 

from my listening pleasure. I just 

wish that it was easier to change 

frequency ranges. 

Ten-Tee Model 1054 

This receiver was also very 

easy to build. The instruction man­

ual was clear and I did not 

encounter any problems. Again , it 
took me about three hours. 

The 1054 is a regenerative 

receiver. It uses a regenerative 

detector circuit that is essentially a 

high gain RF amplifier to which has 
been added some circuitry to pro­
vide positive feedback. Yes, that's 

right, positive feedback. The kind of 

feedback you use to make an oscil­

lator. In this case, you apply feed­
back for the purpose of increasing 
the gain of the amplifier and 

improving its selectivity. The more 

feedback you give it, the closer you 

come to the point of oscillation . At 

some point right before oscillation, 
the circuit Q is very high and the 

selectivity narrows significantly. 

The trick is to be able to control the 

Figure 2 
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feedback sufficiently to make it 

easy to get the desired selectivity 
without the circuit "plopping" into 

oscillation at which point it 

becomes more of a transmitter 

than a receiver. Regenerative 

receivers let you continuously con­

trol the bandwidth of the receiver to 

eliminate interfering signals and to 

adjust to the varying signals. 

A schematic of the 1054 is 

shown in Figure 2. It uses a broad­

band JFET RF amplifier Ql at the 

front-end to boost signal level 
before it is applied to the regenera­

tive detector. The detector is made 

of two JFETs Q2 and Q3 in a circuit 

that permits good control of the 

feedback for easy adjustment. The 

frequency is set by L 1, C3, or C4-
C5 and D 1. D 1 is the varactor tun­

ing diode. The detector output 

drives a single transistor audio pre­

amp Q4 and then the ubiquitous 

386 IC audio power amp. 
As for tuning, the frequency 

ranges are selected by a pair of 

binary push-button switches S2 and 

S3 on the front panel. The ranges 

are 5.9 to 6.4 MHz, 6.9 to 7.4 MHz, 
8.5 to 10.2 MHz, and 11.5 to 16.5 
MHz. Continuous band tuning is 

performed with a pot that varies the 

bias voltage on varactor diode D 1. 

The two lower frequency bands had 

lots of activity, but the two upper 
bands were pretty dead. I couldn't 

tell if that was a receiver problem or 

just dead bands. 

Using the 1054 takes a bit of 

practice. After you select a band 
with the push buttons, you begin 

tuning with the varactor control. 

Then you start "playing around 

with" the REGEN control. As you 

zero in on a station you want to lis­

ten to, you tweak the REGEN con­

trol until you increase the signal 
strength and narrow the bandwidth 

sufficiently. As you near the oscilla­

tion point, the bandpass decreases 

significantly thereby decreasing the 

noise level and eliminating adjacent 
interfering signals. If you go too far, 
you get audio distortion from side­

band clipping. It is that selective. 

What you do then, is adjust the 

REGEN level and volume to get the 

best signal. 
Overall the regeneration works 

pretty well. Occasionally you will 

slip up and the circuit will go into 

oscillation, but you will know this 

immediately since reception stops. 
All it takes to recover is to back off 
on the REGEN control. The more 

you use the receiver, the more 

skilled you will get at tuning and 

adjusting the controls. Oh yes, one 

last thing. By putting the detector 
into slight oscillation you can also 

listen to SSB signals. And you can 

hear CW signals, as well because of 

the beat effect of the detector and 
the signal. 

Frankly, I was amazed at all the 

stuff I could hear. Again all I used 

for an antenna was the 20-foot 

RamseY. 
Electronics, Inc. 

793 Canning Parkway 
Victor, NY 14564 

716-924-4560 
www.ramseyelectronics.com 

•••••••••••••••••••••• 

Ten-Tee, Inc. 
I 185 Dolly Parton Pkwy 

Seiverville,TN 37862 
865-453-7172 

www.tentec.com 

piece of hook-up wire, but the 

receiver gain is very high making 

very good worldwide reception pos­
sible. The performance is truly 

exceptional for such an inexpensive 

and simple receiver. l have no reser­

vations in recommending this kit or 

the SR2 as a good starting point for 
someone who wants to get familiar 
with short-wave listening and have 

some fun building a kit. 

I do have several nit picks 

about the receiver. First, this receiv­

er requires two nine-volt batteries. 
The biasing of the FETs seems to 

require it. The SR2 gets by with 

one. And third , there is no way to 

know what frequency you are lis­

tening to. But that is not the fault of 
this receiver any more than any 
receiver kit selling for less than 

$30.00. 
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Open Communica1:ion 

Conclusions 

Both receivers worked really 

well. I definitely think they are both 

worth the money. A fun project that 

really pays off in listening enjoy­
ment. And both are pretty easy to 

build so don't hesitate to dive right 

in and give it a try even if you are a 

beginner. 

more different. One is a regenera­

tive detector and the other a super­

het. You can hear SSB and CW sig­

nals with the 1054, but not with the 

SR2. This m ight be a disadvantage 
if you are a ham, but most of the 
stuff you will hear on these short­

wave frequencies is AM radio any­

way and the SR2 really excels at 

that. 

ditional with the SR2 since you 

don't have to mess with a REGEN 

control. On the other hand, the 

regeneration feature really helps 

with selectivity problems. Both 
receivers have super gain and get 

the most with a very small antenna . 

I can't help but wonder what these 

receivers would hear with a 100-

foot wire outside. 
The two receivers couldn't be Tuning is simpler and more tra- The two batteries in the 1054 

35 WATT LPFM STEREO TRANSMITTER~ - -. 

• - ---- 1"'t • 
_;_ rn::) . ~o: . 

.I 35W RF output, VSWR protected 

.I Automatic audio & power controls 

.I Digital synthesized PLL 

.I Full front panel control 

.111 0/220VAC, 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.highpowerfm for full details. 
PX1 35W Professional FM Stereo Transmitter $1,795.95 

ELECTROCARDIOGRAM HEART MONITOR 

ECG1 
CECG 
AC125 
ECGP10 

PG13 
PS1 2 

IG7 
AC125 

.I Visible and audible display of your heart rhythm 

.I Re-usable sensors included; just like visiting the hospital' 

.I Bright LED "beat" indicator .. TJ,,_-

.1 Monitor output for oscilloscope display ~f.f,;1- · 

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 __;;rfjf. fJr 
e .I Generate 2" sparks to a hand held screwdriver' 
I .I Build your own plasma balls! 

.I 25KV at 20 KHz from a solid state source! 
Generate really impressive sparks, build your own plasma 
ball, light fluorescent tubes without wires! From a solid 
state source, generate over 25KV at 20KHz for the most 
dauling displays' 

Plasma Generator Kit 
14VAC Output Power Supply 

$59.95 
$19.95 

ION GENERATOR ~~Nti - .~r 
.I Generates negative ions with a blast of fresh air' 
.I 7.SKV DC negative, 400uA - that's a lot of ions' 
.I 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. Perfect for pollution and air freshening; just smell those 
ions' Solid state wind generation; you' ll be amazed! 

Ion Generator Kit 
110 VAC Power Adapter 

$59.95 
$9.95 

TOUCH-TONE TONE GRABBER - Nf. -. r 
.I New-built-in RJ11 phone jack 
.I Large memory holds over 500 numbers 
.I Big bold 8 digit display, auto insertion of dashes 
.I 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 11 O VAC Power Adapter $9.95 
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.I Color during the day, IR B&W al night! 

.I Automatically turns on IR Illumination! 

.I Waterproof to IP57 standards! 

.I 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, il automatically changes to B&W 

---""') and turns on its built-in IR illumination, with 10 IR 
' LEDs. Powered by 12VDC and terminated with a 

professional BNC connector. B&W 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 $1 09.95 
AC125 110 VAC Power Adapter $9.95 

•M@•~t:WJfMllM'hiilllfl!lllJ®IW+ii[e]~· 
.,r(aefWBuilt in IR illumination ' 
·" 

7
• .I Sees in total darkness' 

.I Black aluminum housing with swivel bracket 
What a deal! This miniature B&W video camera has 6 
high power IR LEDs built into it 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 
.I Synthesized 88 to 108 MHz with no drift ' 
.I Built-in mixer - 2 line inputs and one 

microphone input! 
.I High power module available for export use 
.I 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 lo make setting audio a breeze. The kit includes metal case, whip antenna 
and built-in 11 0 volt AC power supply. 
FM100 Super-Pro FM Stereo Radio Station Kit 
FM1 OOWT 1 Watt, Wired Export Version 

$249.95 
$399.95 

.I All new design & features for 200'!1,. i"l.rJ~ 

.I Fully adjustable RF output ----?-~•J- .~ · 
Our #1 kit for years has just gotten l:ietter 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 

Ci rc le #JS on th e Reader Servic e C ard. 

really put me off as did the fact they 

were not mounted in clips on the 

PCB. The SR2 used one battery in a 

neat clip on the PCB. I also liked the 

small enclosure that was supplied 
with the SR2. It was simple and 
inexpensive but still a nice touch. 

You can buy an accessory enclo­

sure for the 1054 at extra cost if 

you really need one. 
As for tuning , the 1054 wins. 

You can easily change bands with 

the front panel push buttons. With 

the SR2, you are stuck with the 

band you select when you build the 

kit and you also have to retune the 
local oscillator coil with its variable 
core to cover the entire range. You 

can always change out the local 

oscillator capacitors , of course, but 

it means unsoldering some parts 
and putting in different ones . 

If you are looking for a good 

week-end project, this may be it. If 

you have never listened to short­

wave before or even if it has been 

some time since you listened, be 

prepared to be surprised at how 

interesting it is. Just don't get 

addicted to the short-wave or the 

rosin smoke like I obviously did. 

NV 

Circuit 
Troubleshooting 

Handbook 
by John D. Lenk 

$39,__.9_5_~ 
Circuit 
Troubleshootin 
Handbook 

JoMO. L«lk 

Heavily illustrated with 
diagrams and schematics, 
it uses a standard, easy-to­
follow format to help readers 
understand and troubleshoot 
a wide range of circuit types, 
and provides proven circuit 
testing techniques for all 
levels of instrumentation. 

Call 1·800·783·4624 today! or order online at 
www.nutsvolts.com 

WE ACCEPT VISA, MASTERCARD, 
AMERICAN EXPRESS. Price does not 
include shipping and may be subject 
to change. 





HAM RADIO OPERATORS 
WHO NEEDS THEM? 

By Gordon West 

Okay hams ... don't come out shooting ... 

0 
kay, hams, don't come out shooting until you get halfway 
through this article and see that there is a national agency 
that regularly makes good use of our unique wireless com­
munications of voice, data, video, and automatic position 

reports. But stick with me as I break the news to you that many well­
equipped cities are saying exactly the same thing - Hams ... who needs 
'em? 

BC (before cell phones) , amateur radio emergency communications 
were an integral part of most city disaster plans. Ham communications 
were so important that many cities and counties recruited ham operators 
as technical reserve officers. We were special - without needing to drop 
a quarter in the phone machine or tie up the city low-band or high-band 
channel, we could get communications back to central dispatch on an 
alternate circuit loud and clear. And most amazing ... we could even do 
it with a handheld radio. 

Amazing then , but no longer impressive now. Major municipalities 
now operate on encrypted digital networks, analog back-ups , and terti­
ary back-up local government channels. They also have suitcases full of 
their older PD and fire radios, and in an emergency, the UHF simplex 
capabilities should serve them quite nicely. 

Amateur radio operators will acknowledge the all new digital systems 
as ultra-modern , but there is always that once chance that the entire sys­
tem would go down and the city would once again need the ham opera­
tors to serve as radio back-up. 

"Fat chance on using hams - I am an amateur operator myself, but 
our local county agency has so many back-up radio systems we would­
n't consider for a second calling in a handful of radio operators who have 
absolutely no idea how our countywide system works," comments the 
communications director at a South Florida multiple-county communi­
cations center. 

"Our technology here at our control room has so many multiple 
back-ups that a ham operator with his little FM handie-talkie would be of 
little use to us. Further, his signal wouldn't even make it out of our block 
house, either!" 

But just down the street at the National Weather Service in Florida, 
amateur radio operators play an important role in staying in constant 
contact with maritime mobile radio operators who automatically beacon 
their position on a screen and send weather advisories. 
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"No cell phone is going to work out 300 miles south of Key West," 
comments a ham operator who regularly transmits weather reports back 
to the National Weather Service when tropical depressions begin to form 
up in August. 

In the Midwest tornado corridor, ham radio operators and SkyWarn 
funnel cloud spotters will many times radio in funnel cloud activity reach­
ing to earth before sophisticated Doppler radar can confirm a touch­
down. 

"The last tornado that blew through here in Arlington, TX, was active­
ly and accurately tracked by mobile ham operators transmitting directly 
to our weather service control room ," comments Larry Pollock K5IWF, 
with the W5YI Group. 

"The ham operators were spotting the storm cells while simultane­
ously relaying local atmospheric conditions," adds Pollock, saying that 
the ham radio operation for the National Weather Service Storm Center 
was crucial to potentially saving lives. 

WANT TO BE USED? 

If you live in an area where hurricanes, snow, or tornados might take 
out local emergency communication systems , check with local ham 
clubs and see which one has the "in" with the city, county, or state emer­
gency groups. Find out if that local or county emergency group regular­
ly sees action. If you're fortunate enough to live in an area regularly 
pounded by weather conditions, here is an area where ham radio opera­
tion shines. 

Okay, this takes care of about one-third of our country's 3/ 4 million 
hams - you live in an area where ham radio operators regularly see 
emergency communication action. 

Now for the rest of us - the two-thirds of the country that have such 
excellent city and county and statewide communication links that there 
is little for the ham operator to do (other than yakking and having a great 
time over the airwaves). Any ham operator worth his or her salt loves the 
feeling of being there to handle emergency communications when dis­
aster strikes. But when disasters strike big cities, the hams are usually 
last to be called. After all, who needs them? 

Joining amateur radio emergency groups like ARES, RACES, 



Ham radio operators ... who needs them? 

MARS, USCGA, and other emergency organizations may not necessari­
ly guarantee any real call-ups. Sure, you will do parade communications, 
air shows, parking control, benefit walks, but when the big one hits, you 
may or may not see your local city or county agency calling you in to 
handle comms at their emergency dispatch center. 

WHO NEEDS US? - I HAVE THE ANSWER! 

Both the American Red Cross and the Salvation Army are regularly 
called up for the big one. In New York hours after 9/11 , both American 
Red Cross and Salvation Army amateur radio operators were on the air, 
many operating so close to Ground Zero they had to put on their air fil­
tration breathing masks. The Salvation Army calls their radio network 
SATERN, and I encourage them to follow up in Nuts & Volts with a full­
length article about all the good that they do. They have a big story to 
tell, and I guarantee SATERN operators regularly see action. 

Here in Orange County, CA, I am a communications volunteer for 
the American Red Cross, Orange County Chapter. Red Cross is where 
the action is! "The American Red Cross responds to disasters such as 
hurricanes, floods , earthquakes, fires , or other situations that cause 
human suffering or create human needs that those affected cannot alle­
viate without assistance," comments the author of ARC 4450. 

"The American Red Cross is not a government agency," is a major 
statement that focuses squarely on the volunteer efforts of local ham 
operators to support their chapter radio communications program. As 
volunteer ham radio operators for our local chapter, we get plenty of real 
action call-outs, continuous free training, access to the chapter's radio 
room and mobile radio units, and opportunities to move around as vol­
unteers within the chapter to do more than just provide ham communi­
cations. Most American Red Cross chapters throughout the country have 
only a handful of commercial radio channels allocated to them. 

4 7.42 MHz Nationwide low-band FM 
47.46-47 .66 MHz Additional secondary channel 

154-155 MHz High-band channel 
One or two UHF 462 MHz Business band channels 

Since the American Red Cross is not a city, county, government, or 
state agency, getting additional radio channels is tough. And getting on 
a channel clear of local congestion is even tougher! 

"Here in Orange County, CA, our Red Cross amateur radio operators 
work closely with local repeater organizations, such as CLARA, so we 
can come up on their repeater in an emergency situation to handle radio 
traffic off of congested Red Cross channels," comments Larry Wilson 
K6SCH, Communications Chairman for the Orange County Chapter of 
the American Red Cross. 

"Almost all of our radio communicators are licensed hams, so we 
have plenty of channels and megahertz of simplex frequencies we can 
use for voice, data , automatic position reporting , fast-scan television, 
slow-scan television, radio teleprinter, packet, or just about anything else 
we need to send over the airwaves," adds Wilson. 

Every chapter in the country would 
love to have all of the frequencies and 
bands that ham radio operators have, and 
they have complete access to these 
bands and frequencies if each chapter 
works up a communications unit staffed 
by licensed amateur radio operators. 

The most common Red Cross com­
munications are between their mobile 
units at the scene of a disaster or shelter 
with radio traffic back to the local chapter 
headquarters . These radio comms 
might be the ordering of shelter supplies, 
canteen equipment needed at the scene, 
head count for mass feeding, head count 
for shelter staffing, and all of the many 
other pieces of radio traffic during an 
emergency response. Amateur radio 
communications would not be permitted 
for the day-to-day routine activities of nor­
mal chapter "business." Here the chapter 
would use their own business-band radio 

system. 
Many American Red Cross 

responses are to a disaster area 
where the cellular network has 
been knocked out. This will be 
ham operation at its best! Or 
sometimes the shelter operation 
may take place in an area not 
served by a major cell site, and 
the cell phone system locks up 
with too many local calls. Ham 
radio sails through cell phone 
lock-ups! 

The ham operators serving 
their local chapter of the 
American Red Cross must take 
classes before they are issued 
their American Red Cross ID tag: 

Introduction to Disaster 
Services 

Mass Care - An Overview 
Damage Assessment 
Emergency Assistance to 

Families 
Disaster Communications 

Workshop (chapter specific) 

Hams who are trained in medical fields like nursing or emergency 
medical technician may wish to take additional classes, such as disaster 
action team or disaster health services. If you are a ham operator and 
tired of training and rehearsing for real action, joining your local Red 
Cross unit will put you into the hot bed of real scene action as soon as 
you take your classes and become proficient on your local chapter's 
radio operating procedures. 

The chances of you getting regular call-ups to local disasters is 100 
out of 100 - almost every local disaster has a call-out for the American 
Red Cross to provide meals , shelter, temporary displacement shelter, 
relocation, and a myriad of other services to our clients. The police and 
fire agencies welcome the American Red Cross participation in the local 
disaster because they know that big white van followed by your commu­
nications vehicle is stocked with cold water, hot coffee, snacks, and for 
big events, hot meals all day and all night long. "We welcome the Red 
Cross volunteers because we know all that the American Red Cross has 
to offer in the field , right at the site of the incident," comments a fire cap­
tain in Orange County, CA. And you will receive they ame response any­
where else in the country when working as a card-carrying active mem­
ber of the American Red Cross communications team. 

But it requires diligence on the part of any ham joining a Red Cross 
comm unit. Every month, you may have a couple of meetings, plus an 
every-other-month shelter exercise. You'll have plenty of opportunities 
for classes offered by your local chapter. You will be able to equip your 
headquarters with radio donations that regularly pour in - excess radios 
might be assigned to active communication team members regularly 
going out on calls. But to stay a regular team member with our local 
chapter, you must actively check into weekly nets , attend those required 
monthly meetings, and participate in a minimum of three or four shelter 
drills each year. And the rest of the time, you sleep with that pager know­
ing that the next call will indeed be a real one - not just a drill - and your 
assignment might be just feet away from the disaster impact point. 

To learn more about your local American Red Cross chapter and 
their needs for licensed ham radio operators or non-ham radio commu­
nicators , visit the website at www.redcross.org , and contact your local 
American Red Cross chapter and ask for the phone number of the ham 
radio operator in charge of chapter amateur radio communications. NV 

Author West writes this month 's editoria l co lumn based on two decades of 
loca l city, RACES, MARS, and ARES groups who regularly trained but never 
saw any meaningful action. He found the most acceptance of amateur radio 
emergency communicators in the w ell-equipped big city with the American Red 
Cross and Sa lvation Army radio groups. Any SATERN reader wanting to write 
abou t the Salvation Army communica tions unit, send your story to Nuts & 
Volts! Any A RES or RACES members w ho regularly see action are also encour­
aged to write their story and submit it to Nuts & Volts, or write the au thor at 
wb6noa@arrl.net. 
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Solar Pump Controller 

• I am in the process of 
building a solar water heat­

ing system and need plans for an 
adjustable comparator circuit to 
control a circulating pump. When 
the upper limit temperature is 
reached, the pump will start and 
when the lower level temperature 
is reached, the pump will shut 
down. To make the circuit usable 
in a number of different applica­
tions, it would be helpful if the 
high and low set points were 
adjustable. Not being in the elec­
tronics field, 1 could use as much 
detail on the individual compo­
nents as possible. 

Greg Milley 
via Internet 

If you want a quick and 
relatively cheap solution, 

Thermo Technologies (410-997-
0778; www.thermotechs.com 
/usdt2001.htm) makes a micro­
controller-based temperature con­
troller specifically designed for 
solar water heating systems. But I 
know you want to build it yourself! 
So here you are. (Figure 1) 

Figure I +SV 
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The sensor is an LM34 - a 
precision temperature sensor with 
a linear output of 1 Om V per 
degree Fahrenheit. At 100 
degrees, the LM34 outputs a volt­
age of 1.000, which can be dis­
played directly on a DVM with no 
calibration. This voltage is fed to a 
pair of LM324 op-amps operating 
as comparators. The High set 
point is determined by the upper 
comparator and the Low set point 
by the lower comparator. 

To prevent the set points from 
crossing over each other (where 
the Low set point is higher than 
the High), an LM324 buffer amp 
is used to set the range of Low set 
which, in this configuration, can 
never exceed High set - only 
equal it. To provide the necessary 
temperature differential , the out­
put of the comparators controls 
an RS flip-flip, which can only trig­
ger on the transition of the com­
parator outputs, not their absolute 
state. The output of the flip-flop , 
in turn, drives a pump relay and 
"Pump On" LED indicator. 

Because the output voltage of 
the LM34 sensor is directly pro­
portional to the temperature, cali-

Radio Shack 
270-248 

~-Go 
LUMP 

-::-

~ I 1)Temperature 
Voutl----J 2) High Set Temp 

3) Low Set Temp 

What•s Up: 

Solar temperature controller, solar books, 

and stereo fan cooler. Soiled inkjets, elec­

tronic symbols, and sexing transistors. 

Also a low-power version of a constant cur­

rent source, long-life bulbs, and free CAD 

programs. 

bration is done using a DVM or 
DMM set to the two-volt range. A 
three-position rotary switch (like 
the RadioShack 275-1385) 
selects the DVM to read the cur­
rent temperature, and the High 
and Low set points. You can make 
the DVM a permanent part of the 
controller using a panel voltmeter, 
like the Jameco # 108388 (800-
831-4242; www.jameco.com). 
In fact, all components (including 
a suitable relay substitute) can be 
purchased from Jameco. 

Solar Books 

• Do you know of a good, 
practical book on solar 

power? I have some ideas about 
using it for home use, but I first 
need to find out about the capa­
bilities of solar power in order to 
really apply it to our appliances. 

Gill Nascimento 
via Internet 

Here you go. Last time I 
checked, all were still in 

print and available from 
Amazon.com. 

*The Easy Guide to Solar 
Electric: For Home Power 
Systems by Adi Pieper. 

*The Real Goods Solar 
Living Sourcebook: The 
Complete Guide to Renewable 
Energy Technologies and 
Sustainable Living, by John 
Schaeffer (Introduction) , Douglas 
R. Pratt (Editor). 

*Achieving Energy Indepen­
dence - One Step at a Time, by 
Jeffrey R. Yago. 

*Using Sunlight For Your 
Own Solar Electricity: Build 
Your Own System, Become 
Independent of The Grid, 
Domestic Photovoltaics, by 
Ralph W. Ritchie. 

*The Evolution of an 
Independent Home; The Story 
of a Solar Electric Pioneer, by 
Paul Jeffrey Fowle. 

*Th e New Solar Electric 
Home: The Photovoltaics How­
To Handbook, by Joel Davidson. 

*The Solar Electric House: 
Energy for the Environmentally­
Responsive, Energy-Indepen­
dent Home, by Steven J . Strong. 

Fan Controller 

I am in need of a circuit to 
control a relay to operate a 

fan to come on at a pre-set tem­
perature and to cut off at a lower 
temperature set point. The circuit 
will control a mini-fan (AC or DC) 
to cool my stereo equipment. I 
would also like to have a manual 
override where the fan would be 
on all the time. The circuit board 
will probably be mounted inde­
pendent of the fan in a small 
housing, so I'd like for my options 
to be as flexible as possible. 

Brad King 
Paris, IL 

You can always use the 
circuit shown in the answer 

above, "Solar Pump Controller," 
but I'd use a fan controller chip 
like those used in PCs. After look­
ing over the choices, I decided 
that the TC642 from Microchip 
would be the best choice for your 
application. Not only does it con­
trol the on and off operations of a 
cooling fan , it also has a speed 
control that slows down and 
speeds up the fan as needed to 
reduce noise and conserve power. 
(See Figure 2) 

I don't know the size of the 
system you need to cool , so 
you're gonna have to help me 
with your design . First, let's start 
with the fan itself. It has to be a 
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Figure l +12V 
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two-terminal, brushless PC-type 
fan with enough capacity to satis­
fy your cooling needs. Don't 
worry, you have plenty to choose 
from - you can even rescue one 
from a trashed PC power supply. 
The operating current of the fan is 
a determining factor in the design 
of this circuit, because it has a 
Sense input that makes sure the 
fan is spinning via a sensor resis­
tor, Rs. If the fan stalls or mal­
functions , pin 6 goes low, which 
causes the LED to light. You can 
use this open-collector output to 
perform a number of safety func­
tions , like turn off power to the 
stereo system or sound an alarm. 
The value of Rs is determined by 
the operating current of the fan, 
as listed in the following chart. 

Rsense vs. Fan Current 
Fan Current (mA) Rs (ohms) 

50 9.1 
100 4.7 
150 3.0 
200 2.4 
250 2.0 
300 1.8 
350 1.5 
400 1.3 
450 
500 

1.2 
1.0 

The second consideration is 
the thermistor, which can be 
located a distance from the board. 
Any 1 Ok thermistor will work, but 
since Digi-Key (800-344-4539; 
www.digikey.com) is one of the 
few hobbyist suppliers of the 
TC642, I thought you may wish to 
buy the thermocouple from them, 
too . The catalog number is 
KC006E-ND. 

To have a manual override 
where the fan is at 100% all the 
time, all you need to do is apply 

2 4 
+ 

.I.1uF 

2.65 volts to pin 3, the Vmin 
input. Let me explain something 
about this pin. This input will set 
the range of the fan speed, and 
you can adjust it between 1.25 
volts, 0% voltage to the fan , and 
2.65 volts (100%). This doesn't 
override the thermistor, but limits 
its range. However, if you tie it 
high to Yee, the range is between 
100% and 100% - hmm, sounds 
like full on to me. 

I'm assuming that you will be 
driving this circuit from 12 volts, 
which is a typical fan voltage, so 
I've added a 78L05 voltage regu­
lator to run the TC642 chip. This 
also lets you run fan voltages up 
to 35 volts from the same regula­
tor with no change in the circuit. 
There's nothing better than cool 
music! 

It's A Dirty Job, But ... 

Is there a household 
chemical like alcohol, 

Winaex, 409, or something that 
can be used to soak the printhead 
on inkjet cartridges to dissolve the 
dried ink in the jets to get the car­
tridge to print again? Printer 
repair shops use something to 
clean print heads. What is in it? 

Curt Powell 
via Internet 

This question has two 
answers, depending on 

whether the printhead is integral 
to the cartridge itself (built-in) or 
not. With up to 144 microscopic 
inkjet nozzles, printers can quick­
ly develop dried ink residue and 
minute air bubbles that block up 
the printheads. Over time, these 
build-ups in the ink nozzles will 
damage your printhead - particu­
larly when subjected to irregular 
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use. 
For those printers with sepa­

rate printheads, like Epson, the 
answer is a printhead cleaning 
cartridge. Using a safe solution of 
specially formulated solvents and 
detergents, the cleaning cartridge 
is able to clean the whole print­
head quickly and thoroughly. The 
chemical mixture is made from 
the base materials of the inks 
(glycerin, alcohols, dials, and/or 
water) to help make dried ink sol­
uble and carry away insoluble 
materials. Because each printer 
manufacturer uses a different ink 
formula, each printhead requires 
a different cleaning solution . 
Fortunately, cleaning cartridges 
are rather cheap and can be used 
more than once. Here's a short list 
of those people who sell them. 

www.northantsnet.co. uk/inkshop 
/ Cleaning%20Cartridges.html 

www.inkdaddy.com 
/products/4ink/lnkjet_ Cleaning_ 

Cartridges.html 

www.falconsafety.com/ dustoff 
/ office/ c&c_faq .html 

For those printer cartridges 
with built-in printheads, like HP, 
it's sometimes possible to clean a 
cartridge which has a printhead 
that's blocked up. Place the print­
head part of the cartridge only in 
a saucer containing 50% boiling 
water and 50% ammonia for up to 
30 minutes. This should hydrate 
the dried ink enough to allow the 
ink to flow again. It 's preferable to 
do this when the cartridge is 
empty, after which you should 
immediately put a small volume 
of ink into the cartridge to test the 

print quality by inserting the car­
tridge into the printer and running 
the printer through its printhead 
cleaning cycle. Note that this pro­
cedure can only be performed a 
few times before the cartridge is 
distorted by the hot water or sim­
ply wears out. 

Electronic Symbols & 
Notations, Again 

• In the Feb. 2002 issue, Ray 
Marston wrote a very fine 

artic e on triacs with lots of good 
information that I will use. 
However, I have questions about 
his labeling of components. He 
has resistors labeled 1 OOR, 2k2, 
lkO, 3k3, and 4k7. The caps are 
labeled 1 OOn and 1 OOu, which I 
assume stands for nF and uF. ls 
this correct? Figure 10 shows two 
zener diodes labeled 5Y6, and 
Figure 19 has an R2 and C 1 with­
out values. He doesn't cover this 
in the text. Any help will be 
appreciated. 

Al Izatt 
via Internet 

• At first European compo­
nent labeling can be confus­

ing, but it all makes perfect sense. 
Let's take resistors first. When we, 
in the States, want to specify a 
4 700-ohm resistor, we label it 
4 . 7k; in Europe it's labeled 4k7 
where the multiplier takes the 
place of the decimal point. 
(Decimal points often don't print 
well, so this avoids confusion.) If 
the resistor is labeled with a capi­
tol R, as in 1 OOR, it stands for 
ohms (100 ohms). The same for 
the zener diode, where 5Y6 stands 

Cool Web Sitesl 
In TCP/ IP and UDP networks, a port is an endpoint to a logical 

connection (address) . Some ports have numbers that a re preassigned 
to them, and are known as well-known ports. This Webopedia site 
lists port numbers for reserved privileged services. 

www.webopedia.com/ quick_ref / portnumbers.html 

FreeAnswers is a web site that offers AnswerWorks natural-lan­
guage access to several manufacturers' knowledge bases, notably 
Microsoft's. When it comes to finding what you need, FreeAnswers 
beats the pants off the search engines provided by Microsoft and oth-

~ 

ers. · 
www .freeanswers.com 

Into robotics and want to learn about geometry, kinematics, and 
dynamics? Download the latest version of FreeCAD 5 , a 3-D CAD 
software package with advanced motion simulation capabilities that 
can be applied directly to robotics design and testing. It's simple to 
learn, easy to use, and it's free! 

ftp://nutsvolts.com/freecad5.zip 
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for 5.6 volts. 

You are correct that 1 OOu = 

lOOuF and 100n = lOOnF 
However, we don't commonly use 
nF, so the value 1 OOn would trans­
late to 0.1 uF. Ray Marston wrote 
an excellent article on "Electronic 
Symbols & Notations" that you 
can download from our web site 
at : www.nutsvolts.com/ 
PDF _Files/circuit.pdf. 

Transistor Pin 
Identification 

• Can you point me to a web 
.site that explains how to 

identify the emitter, base, and col­
lector from looking at the pack­
age? I can never remember if the 
arrow is the emitter or collector. I 
always have problems with this. 

Greg Lehmann 
via Internet 

• Yes, here is a web site that 
will deliver what you want. 

ftp://nutsvolts.com/symbols.pdf 

If you're having a hard time 
rem embering which is which , 
imagine the emitter lead of the 
transistor as being a garden hose. 
The emitter line has an arrow on 
it; think of the arrow as t he hose's 
nozzle. What does a garden hose 
with a nozzle do? It emits water, 
therefore it is an emitter. 

There are certain transistor 
packages that also have clues as 
to which leads are the emitter, 
base, and collector. Unfortunately, 
most of these are of the metal 
case type, which are quickly giv­
ing way to epoxy plastic pack-

COLLECTOR 

BASE NPN 

ages. Nonetheless, it's worth men­
tioning as shown in Figure 3. 

Low-Power Constant­
Current Source 

• In the Mar. 2002 column, 
you described a constant­

current source. I have not been 
able to duplicate your results 
while attempting to obtain a con­
stant source of about 35 mA from 
a nine-volt rechargeable battery. I 
tried the circuit using an LM31 7 
voltage regulator and found that 
the output current varied widely 
with the input voltage. I didn't 
have a one-ohm rheostat, so I 
used a fixed one-ohm resistor. 
Perhaps you could expand on 
your explanation for the benefit of 
dummies like me! 

Dan Cassidy 
Findlay, OH 

• There are no dummies 
when it comes to designing 

a circuit, just those who are 
unclear on the rules. In your case, 
you're trying to regulate a measly 
35 mA from a regulator that' s 
designed to regulate 1.5 amps. In 
fa ct , if you run the numbers 
through the LM31 7 equat ion 
(shown in figure 4 ), you'll discov­
er that one ohm sets the regulator 
output at 1.25 amps. That's why 
your output current is all over the 
place - it doesn't match your light 
load. 

Your application needs a 
78L05 which has a current regu­
lation range of 15 mA to 100 mA 
(Fig. 78L05_CURR.BMP). The 
design is essentially the same 
except for the resistor values, 

COLLECTOR 

BASE PNP 

BASE 
EMITTER ~ EMITTER 

COLLECTOR~ EMITTER 

EMITTER 

COLLECTOR 

BASE 

78LOS R1 
IN OUT 

+ lout 
COM -=... 9V I 1uF I r 

- -- -

5 
R1 = x 1000 

lout -5 

where lout is in mA 

which I've calculated for you in 

the table below. 

Current (mA} Rl 
15 500 
20 330 
25 250 

30 200 
35 166 
40 140 
50 110 
60 91 
70 75 
80 68 
90 60 
100 53 

Simple Schematic 
Drawing Program? 

• What program do you use 
to draw the schematics that 

appear in "Electronics Q&A?" I 
am looking for a simple and inex­
pensive PC program. 

Dave Saum 
via Internet 

• I use CircuitMaker 2000. 
You can download a student 

version for free at www.microc­
ode.com. 

Long-Life Lamp 

• Many people are replacing 
their old Edison-type incan­

descent light bulbs with the new 
compact fluorescents with a con­
siderable savings in energy and 
extended lamp life. The problem 
is that many times the fluorescent 
lamp won't fit in the existing fix­
ture - t hey are too long. 

I've heard that an Edison bulb 
wi ll last a long t ime if operated on 
120-volts DC, and wonder how 
hard it would be to convert the fix­
ture from AC to DC. Could l do 
this using a round transformer 
and a small bridge rectifier? This 
would mean that the bulb would 

see pulsed DC and last a lot 
longer with no loss of light output. 

Stuart B. Wahlberg 
Blythe, CA 

• It's an interesting propos­
al, but it won 't work the way 

you think. When operated from a 
DC source, a small percentage of 
the tungsten atoms that evapo­
rate from the filament become 
ionized . This causes the positive­
ly-charged atoms to be attracted 
to the negative post, resulting in a 
mechanism tha t m ay cause 
uneven filament evaporation that 
can lead to a shorter - not longer 
- lifetime. However, the difference 
between AC and DC operation is 
too small to be of concern or 
va lue. So don't start modifying 
your lamp sockets anytime soon. 

One popular practice that 
does work to extend bulb life is to 
insert a single diode in series with 
the lamp to produce pulsating 
half-wave DC voltage (www.light 
ingresource.com/litesave r /me 
Hin.asp). The theory is that by 
cutting the voltage in half, you cut 
the power consumption in half 
and extend lamp life. Kind of a 
poor man's fluorescent "lamp." 

A diode lets current through 
in only one direction, causing the 
bulb to get power only 50% of the 
time, which effectively reduces 
the applied voltage by about 30%. 
While the bulb life expectancy is 
increased dramatically, the power 
consumption is reduced by only 
40% (not 50% because the cooler 
filament has less resistance, and 
draws more current) and light out­
put is reduced by about 70% 
(cooler filaments are more effi­
cient at radiating infrared light in 
the form of heat than they are at 
radiating visible light). To com­
pensate for the light loss, you can 
put a 100-watt bulb in place of a 
60 watt or a 150 watt where you 
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Secrets of RF Circuit Design 
$ 39 .95 by Joseph J. Carr 

Following up on the best-sell ing 

previous editions, this revised 

and updated guide gives you the 
best ways to design, build, and test 
today's rad io frequency circu its. It's 
fill ed with functiona l projects and 

experiments that make it easy to 

apply RF principles to rea l-life 
applications. Joe Carr provides 
pa rts lists and component 
sources for every project, in 

chapters that cover how to: 
Design and build radio receiver 

circuits, RF bridges, amplifiers, receiver preselec­
tors, simplified spectrum analyzers, and time domain reflectometers; 
Select, use, maintain, and repair va riable capacitors; Design and wind 

inductor coils for radio circuits; Construct and ground simple wire anten­
nas. 

This book takes you inside wireless technology with step-by-step, 
illustrated directions for dozens of usable projects. 

PERFECT FOR TECHNICANS, RADIO HOBBYISTS, AND ANYONE WHO 
WANTS TO PUT RF THEORY INTO PRACTICE 

*Ideal for learning radio frequency circuitry 
*Detai led coverage of simple RF instruments, as wel l as UHF and 

microwave components 
*Complete troubleshooting gu idance, too! Update of the favorite RF 

circuit guide of thousands of electronics enthusiasts! 

Order today from the Nuts & Volts Bookstore 

Call or order online at 

Stepper Motors 
Stepper Motors for pro­
jects, robots and automa­
tion designs. Small to 
large types available 
starting from $1.95 

Huge Range of IC's 
Great Value Prices 
on all ic's. We 
stock a large 

24C02P - $0.75 
24C04P - $0.90 
27C64-150 ·$3.50 
MAX232-$1 .50 
LCD16x2-$7.90 

range of Maxim, 
Analog Devices, 
Dallas and 
Memory IC 's . 

Multi meters 
Digital and Analogue 
Multimeters available, 
sta rting from only, 

$5.90 
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SAVE UP TO 
Development Boards 

AT90S2313 Development Board 
• featuring in-circuit programming via 

PC, pre-installed sockets for Real 
Time Clocks, AID, RS232 Communi­
cation and RS485/RS422 Communi-

Great Value at 

PIC16F877 Development Boards, 
with in-circuit serial programming and 
software. Supports Real Time Clocks, 
LCD, EEPROM, RS232/RS485/ 
RS422 Communication, Great learn­
ing and development tool , only $27.90 

Atmel Microcontrollers 

$19.90 

New Atmel Microcontrol lers Available 

AT89C52-24PC • $2.50 
AT90S2313-10PC - $3.40 
AT90S8515-8PC • $8.00 
ATMEGA163-8PC • $9.90 

Electronics Q&A 
want a 100 watt. But it w ill still 
have less brightness , a redder 
color, and isn't recommended for 

reading lights. 
But hang on , there is hope for 

a little more bulb life with nearly 
full brightness. Most incandescent 
lamp failures occur when the light 
is first turned on. As a lamp ages, 
electrons literally boil off the tung­
sten filament, causing the wire to 
grow thinner. Unfortunately, most 
filaments don't burn evenly, but 

have places where the metal is 
thinner than at others. When volt­
age is first applied to a cold fila­
ment, there's a large inrush of 
current. If there is a thin spot in 
the wire, it will heat up faster than 
the rest of the filament which pro­
duces a hot spot - which, in turn, 
causes electrons to boil off even 
faster. Eventually, this weak spot 
will fail and put an end to the bulb, 
usually in a brilliant flash. 

By limiting the inrush current 
using a method called "soft-start," 
bulb life can be extended. There 
are several devices you can attach 
to the base of the lamp that give 
you a soft-start. Some use a ther­
mistor that decreases in resist­
ance as the lamp warms up; oth­
ers have patented electronic 
devices (www.galaxymall.com 
/product/ everlastproducts/ pr 
oduct2.html). However, you can 
achieve the same results by 
replacing the wall switch with a 

0% 
Microchip Microcontrollers 

In stock now, a 
large range of 
Microchip 
Microcontrollers 

PIC12C509-04/P 
PIC16F84-04/P 
PIC 16F877 -04/P 

$1 .50 
$3.90 
$7.90 

New EPROM 
Programmer, 
programs most 
27 series 
EPROM's. Only 

$79.00 

Crystals }!_''~€ 
Large range available -
from 32. 768kHz to 
30MHz 

dimmer control. The ideal dim­
mer looks just like the toggle 
switch it's replacing and can be 
found at most hardware stores for 
about $6.00. In addition to 
extending bulb life, dimmers are 
great for setting the mood of a 
room. 

Mailbag 

Dear TJ: 
I believe I have a much cheap­

er (free) solution to John Siebel's 
request (Electronics Q&A, Apr. 
2002). Simply use an old PC. The 
cool thing is that the PC can even 
be an old 4 .7-MHz PC (w/ o a hard 
disk) that you can find in the trash 
can , generally with a monitor 
(that will stay OFF most of the 
time). 

From the DOS prompt, type 
the following . 

Copy con crlf.txt 

~z 

<Enter> 

<Enter> 

<Enter> 

This will create a file called 
CRLF.TXT. 

Open the file using a text edi­
tor, like Notepad, and type in the 
following. 

: POWER DOWN 

Copy logger . txt + PwrDn . t xt 

logger.txt 

: POWER UP 
Echo Powered UP on : >> log 

ger . txt 

Date < crlf . txt I Find "The 

current " >> logger . txt 
Time < crlf . txt I Find "The 
current " >> logger . txt 

: loop 

: The next line could be 

replaced with a Delay . com 

utility 

Dir C : \ /s 

Echo Powered DOWN on : > 

PwrDn . txt 

Date < crlf . txt I Find "The 
current • >> PwrDn.txt 

Time < crlf . txt I Find "The 

current • >> PwrDn . txt 

GOTO loop 

Save the file and run it by 
adding the line 

Type CRLF.TXT 

to the end of the Autoexec.bat file. 
This, too, can be done using a text 



Electronics Q&A 

Reader's Tip: 
Panel Meter Isolation 

've found those low-cost, 3-1 /2 digit LCD 
panel meters - the kind Marlin P. 

Jones (www.mpja.com/index.asp) sells 
for $7.95 - perfect for a lot of applications, 
and would love to use them for monitoring 
power supply voltages in many applica­
tions. Unfortunately, the panel meter and 
the voltage under measurement can't share 
a common ground. I've read many tricks 
that promise to fix that problem, but none 
seem to work. 

www.mouser.com) part number 
42TLO 16. It has a 1: 1 ratio with center taps 
on both the primary and secondary. I use 
the taps to adjust the input voltage to the 
output to match a wide variety of situa­
tions. One further note: If you already have 
a periodic signal available - e.g., a count­
er, microprocessor clock, or PWM - the 
555 can be eliminated. 

inside the 
computer and 
get 5 or 12 
volts with all 
the current he 
could possibly 
use. A small 
power connec­
tor could be 
quickly 
installed on 

the back of the chassis, or a cable 
could be brought out through one 
of the numerous holes (add a 
grommet, please) that exist on 
the back of every PC. An in-line 
fuse (0.25 amp or less) inside the 
case would also be a good idea, 
and I like the idea of the 78L05 
voltage regulator. 

Even though the power requirements 
are very small - less than 1 Om W - I can 
think of no way to get the isolation needed 
other than by a transformer. Here's what 
I've devised (Fig. PanelMeter.gif). I use a 
small audio transformer that I buy from 
Mouser Electronics (800-346-6873; 

+S -lo +IS"11Dc.. 

Sid Knox 
via Internet 

Editor's note: This is definitely an 
experimenter's circuit, because you have 

to adjust the values to obtain the nine 
volts needed for the panel meter, which 
depend on the clock rate and input volt­
age. Myself, I'd add a 9.1-volt zener diode 
(1 f'l4739A) across the DMP's nine-volt 

battery input for over-voltage protection 
just to make sure. 
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7415WHITEHALLSTREETSUITE 117, TEL (817) 284-7785 

editor. Now reboot the PC. 
When there is power to the 

PC, the program will print a time 
stamp to the LOGGER.TXT file . If 
power is lost, there is a space 
between the last power-on stamp 
and the new PC reboot time 
stamp. The difference between 
the two time stamps will tell you 
which day(s) and for how long the 
power was off. 

I'm always trying to find uses 
for older PCs. 

Dear T J : 

Rance 
via Internet 

Regarding your response to 
"Serial Port Power Revisited" in the 
Apr. 2002 issue, the answer was 
factual as far as it goes. But why 
in all of creation would you try to 
stretch the power available at a 
serial port when amps of current 
are available just on the other side 
of the sheet metal? 

He could easily tap into any of 
the unused power connectors 

FORT WORTH, TX 76118 FAX . (817) 284-7712 
www.vellemanusa.com email: Velleman.lnc@velleman.be 
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AMAZING NVEN
22001

EVEN See an_d Order from O~r"Action" 
DEVICES Web Site at www.amazmg1.com 
~ ~ 

Laser Window Bounce Listenerl PLASMA FIRE SABERS 
Powerful listening system, yet simple in operation. You shine a laser at 

a window and intercept the reflected beam with our ultrasensitive 

filtered optical receiver. Vibrations on the window from internal 
sounds and voices are now clearly heard. Range can be up to several 

hundred meters depending on laser power and optics used. 

LWB9 Plans for 3 Laser Window Bounce Systems..... . ........ $20.00 

LWB6K Kit of 100' visible red for Science Project ........ ........ $129.95 

High performance modules requi re housing and simple alignment to 
make a field worthy LASER WINDOW BOUNCE unit. Shows lest tone 
circuitry, optics and our lab method of a completed assembly 
LWB90 Assembled receiver, 10 mw IR laser, collimator etc .. $449.95 

.Jacob's Ladder 

Kits, Part~and Accessories 
Duplicates effect in the motion 
picture epic of the centu ! re:- Specify blue, gm, pur. red or ye!. 
$ Moving light appears to evaporate into space 
Blades screw into handle for easy replacement 

We stock all size and color blades, mauler adapters, tubes 
digital drivers, and parts for authentic designs. Wireless 
interactive sound modules change tone with motion 

SAB15 Assbled with 15" Blade .. $39.95 

SAB24 Ass bled with 24" Blade .. $79.95 SAB24K Kil ... $59.95 

SAB36 Assbled with 36"Blade.$149.95 SAB36K Kit..$129.95 

Pain Field Pistol 
Caution! Do not aim at people! A 1/2" arc expandstoover4" '9' 

30" Spark 
Tesla Coil 

Blast out rodents with ,. 
high power ultrasonics. 

Handheld and battery 
operated with all controls. 

Rental units available. 

PPP1 Plans ....... ........ ..... ......... $8.00 
PPP1 K Kit/Plans.. . ...... $49.95 
PPP1 O Ready to Use .............. $79.95 

Hover Board ~ 
28 pages of data related · · ·· ·­
to the most revolutionary 
advance in transporta­
tion. Cutting edge R&D 
HOVER Plans and Data ........ $25.00 

as it travels up the Jacobs 
Ladder evaporating in space. 

• Adjustable arc control 
• Uses safe high frequency 
• Safety shock shut down 
• Full 20" ladder length 
• 1101220 vac 150 watts 6 

, ~ 

JACK3K Kit ........... .. ....... $149.95 ~ ... ,_ · 
JACK30 Ready to Use .. $249.95 

Anti Gravity 
Float an object using anelectric 
force field . With handbook . . :9'. 
GRA3 Planslbook ...... ..... $20.00 1 ~ f[ 
GRA3KKitPwrSup .. ..... $99.95 ~ ~ 
GRA30 Assmbld abve .. $149.95 

MINI TESLA COIL Lights 4" light tube! 

MTC1 Plans ... $5.00 MTC1K Kit.. ..... $19.95 
MTC10 Assmbld for 12 volts .............. $34.95 . . 

Take Control!! 
Electronic Hypnosis 

#~:;;;... ,,.. .. -"") 
Electronic circuitry places subject under your 
control! Induces ALPHA relaxed mind states. 
HYP2 Plans... . ..... ............... .. ....... ... ..... $10.00 
HYP2K Kit/Plans ................................. .... ... $49.95 
HYP20 Ready lo Use ...... ......... ...... ............. $69.95 

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

6 Transmitter Kits 
1 Super Sensitive Ultra Clear 1 Mile+ ~ 

Voice Transmitter. 

2 1 Mile+ Telephone Transmitter. 

3 Line Powered Phone Transmitter 
Never Needs Batteries!! 

4 Trackin~Homing Beacon Beeping 
Transmitter 

5 Video/Audio Rebroadcaster 1 Mi. 

6 TV/FM Radio Disrupter. Neat Prank! 
Discretion Required 

COMBOX Above 6 Kits/Plans ... . 
COMBOP Above 6 Plans Only .. . 

4 KV HV MODULE for hovercraft, plasma 
guns, antigravity, pyrotechnics. 12vdc input. 
MINIMAX4... . .... $19.95 

Information Unlimited PO Box 716 Amherst N.H. U.S.A. 03031 E-mail <info1@xtdl.com> 
1 800 221 1705 Orders/Catalogs Only! Fax 1 603 672 5406 Information 1 603 673 4730 Free Catalog on Request 

Pay by MC, VISA, Cash, Check, MO. Add $5.00 S&H Overseas Contact for Proforma 
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WWIM wi•h 
Mu•s & Yol•s 

PAID SUBSCRIBERS ARE AUTOMATICALLY 
ENTERED EACH MONTH! 

This 
month's 

sponsor ... 

INFORMATION UNLIMITED 

.,,,. 

800-221- 1705 
www.amazing I .com 

See their ad on Page 39!! 

This 
mont:h,s 

Charles McCa~ of Montgomery, TX 
jack Friena of Lavale, MD 
Ben Brodie of Seattle, WA winners 

Real-world connectors! 
Tired of those .1 inch headers? 
Try our products with easy to use 
screw terminal block connectors. 

Power supply, cable, and software 
included with most products • no 
hidden charges for "accessories" ! 

Stop by our web site to see our 
entire line of products, including 
the complete reference manuals. 

SBC-1 $199 
Intel 80C51 , 
EEPROM , AID, 
RAM, RTC, 
50 digital 1/0, 
industrial 1/0 
connectors . 

INdvsTno LoGic"' 

TC51 SBC $129 
Atmel 89C4051, serial 
EEPROM, two 12 bit 
AID, four digital 1/0, 
high current relays , 
plus Tiny Machine Basic 
with LCD support • a 
complete control system 
for the price of an SBC. 

T51 SBC $49 
Atmel 89C2051 , 
9 digital 1/0, 
Tiny Machine 
Basic, serial 
EEPROM, plus 
T51 family 
plug-in boards. 

3201 Highgate St. Charles, MO 63301 USA 
(636) 723· 4000 (800) 435-1975 

RS51-SPR $49 
addressable 
and chainable 
high current 
RS-232 relay. www.industrologic.com 
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POCKET PHOTO ADVANCE 
(CJ-200) - 1.3 MEGA PIXEL 
CAMERA AND VOICE 
RECORDER 

.E.M. Electronics Co . 
announces the newest in a line 

of digital pocket cameras with a four­
hour digital voice recorder all in one 
small package. 

The CMTECH, CJ-200 is the fi rst 
product with a 1.3 Meg digital camera that 

also incorporates a digital voice recorder to 
record meetings and annotate still images and video 

movie clips. The small (2" W x 4.75" L x 1" D) size 
and lightweight (- 98 g) allows this digital 

camera/ recorder to be a splendid device for capturing 
great images and not miss a word from important busi· 

ness meetings. 
For businesspersons, writers, reporters , professors, 

college students, doctors, and others involved in the knowledge indus­
try. 

The CJ-200 can store 250 color, still images (1280 x 1024 pixel) 
or over 500 lower resolution (640 x 480 pixel) images, 180 seconds of 

mini-video movies (320 x240 pixel) , and four hours of audio with the 
internal voice recorder and then download them to any PC via USB 
with the included software. 

This unit records on 32 Mbytes of interna l flash memory and has 
a Smart Media card socket for archiving additional images or audio. 
Added features include a 1.5" color, TFT LCD display providing highly 
visible and accurate viewing of images prior to recording and play· 
back , optical viewfinder, 3x digital zoom, and NTSC video output jack 
for playback on any video monitor. 

The package includes all the accessories needed for all types of 
uses. "Picture Station III" software compatible with Windows '98, SE, 
2000, and ME. Four "AAA" batteries (included) give hours of continu­
ous use. 

Look at our updated web site - www.memelectronics.com - to 
see this new camera with sample images, other voice recorders, and 
new micro "SPY" cameras, and video transmitter products 

Contact M.E.M. directly for special introductory pricing with small 
and large quantity discounts. Dealer inquiries invited. 

For more information, contact: 

M. E.M. ELECTRONICS CO. 
3 I 19 Burn Brae Dr., Dept. NV 

Dresher; PA 19025 
11 S-6 57-3 I 19 

Email: memelectronics@erols.com 
Web: www.memelectronics.com 

MCU ELECTROSTATIC PCB MAKER 

he MCU Electrostatic 
PCB Maker, has 

gained a major achieve­
ment in PCB production 
as it enables EDA users 
not only to significantly 
shorten thei r produc-
tion cycle and economi­
cally cut down their produc­
tion cost, but also to pro· 



duce very high-quality and professional PCBs. It only takes a few min­
utes and costs as low as $1.00 to make a PCB with trace widths down 
to 0.006" or even better! 

The MCU Electrostatic PCB Maker differs from traditional produc­
tion of PCB methods - manually, photographic, and silkscreen - which 
are either poor in accuracy and have no fine trace lines or require com­
plex procedures such as photo-offset and photochemistry, thereby 
increasing costs and prolonging time cycle. 

MCU Electrostatic PCB Maker has many more advantages than 
today's popular toner transfer techniques. With the microprogrammed 
control unit built in, the maker can be automatically calibrated to pro­
duce correct pressure, precise timing, and sufficient heat that are vital 
to attaining a perfect transfer. It also provides high resolution and excel­
lent line width control in order to produce high-quality professional 
PCBs. The whole process is done automatically and operation of the 
maker is similar to handling a copy machine. 

The precision of the MCU Electrostatic PCB Maker ranges from 
300dpi to 1200dpi and the machine can generate not only the mini­
mum line width and pitch from various EDA software, but also the fine 
arts and letters produced by AUTOCAD, Microsoft Word, and other 
related popular software programs. In this sense, the maker can even 
extend its applications to other areas such as productions of metallic or 
nonmetallic plating (sign board, nomenclature plate, name plate, tag, 
etc.). 

For more information, contact: 

CHARLES LIU 
9300 Flair Dr., # I 06, Dept. NV 

El Monte, CA 9 173 I 
616-614-940 I Fax: 616-187-7607 

Emai l: charlesliu_88@yahoo.com 

ANALOG 1/0 CARD BUNDLE ADDS 
DSP CAPABILITY TO FPGA 
DEVELOPMENT BOARD 

Colorado Electronic Product Design, Inc., is 
offering its high-speed analog 1/ 0 (HSA) 

board bundled with its Xilinx Spartan®-11-
based FPGA development board (CXS200) , 
allowing fast implementation of DSP in FPGA 
designs. 

The HSA - capable of running at 
40MSPS - features a simple, parallel inter­
face to the FPGA board, two eight-bit input 
channels and one eight-bit output channel. 

The input channels - from BNC connecters - offer the choice 
of buffering the input signal and a selection of switched-capacitor or 
passive anti-aliasing filters. 

The output channel , also routed to a BNC connector, can drive a 
50-ohm load and offers switched-capacitor or passive reconstructive fil­
ters . The board may be powered externally by unregulated DC or by the 
FPGA host board. The HSA comes with a detailed manual and 
schematics. 

The CXS200 has a Xilinx XC2S200 Spartan-II FPGA with a config­
uration PROM. All 1/0 pins are available from connectors, one of which 
mates directly with the HSA. A swappable 16MHz oscillator is provided. 
On-board programming circuitry allows the FPGA to be directly pro­
grammed from the parallel port of a PC without a special cable. The 
board includes a prototyping area for user circuits. All software tools 
necessary to develop designs and program the board can be down­
loaded free from the Xilinx website. The manual included with the board 
has instructions for obtaining and setting up the development tools , as 
well as board information and schematics. 

The cost for the CXS200 HSA bundle is $549.00. 
Visit www.cepdinc.com or email sales@cepdinc.com for more 

information on our products . 

COLORADO ELECTRONIC 
PRODUCT DESIGN, INC. 

5485 Conestoga Ct., Ste. 250 
Dept. NV 

Boulder, CO 8030 I 
303-41 5-1 I I l Fax: 303-41 5-1 I I 3 

Web: www.cepdinc.com 

INDUSTRIAL SINGLE BOARD 
COMPUTER WITH CAN INTERFACE 

eaFire Micros, Inc., announces 
their first in a series of high-fea­

ture,low-cost single board comput­
ers. 

The SF-1000 uses the powerful 
Atmel Wireless & Micro 
T89C51 CCOl microcontroller. 
Some features are the CAN con­
troller, eight-channel ADC, up to five 
PWM outputs, multiple 16b timers/ counters/ PCAs, watchdog , internal 
flash , and low power modes. 

The SeaFire SF-1000 has additional interfaces, including i2c, RS-
232, JTAG, and up to 50 1/ 0 on headers. The SF-1000 has over 
290Kx8 FLASH and 256Kx8 SRAM, and has a battery-backed real-time 
clock. 

The SF-1000 measures just 3.80" x 2.63" , and has CPLDs for pro­
totyping. The board runs at 20MHz or 40MHz, on 5V. 

Unit pricing is $92.00 for one, with OEM discounts available. 
For more information, contact: 

SEAFIRE MICROS, INC. 
978-3 17-183 I 

Email: info@seafiremicros.com 
Web: www.seafiremicros.com 

ICON DC MOTOR CONTROL SYSTEM 

he ICON DC Motor Control System is a modular system of com­
ponents designed to ease the control and interface requirements 

for medium current brushed DC motors. The system is currently com­
posed of the ICON H-Bridge, ICON Interface Module, ICON Adapter 
board, and ICON Active Cooling System. Additionally, the product line 
is expanding to include the ICON Position Controller, and the ICON 
RS485 Module. 

Datasheets and pricing are at www.solutions-cubed.com. 

SOLUTIONS CUBED 
256 E. First St., Dept. N V 

Chico, CA 95928 
530-891-8045 Fax: 530-891-1643 

Email: solcubed@solutions-cubed.com 

Send all press releases and information to 
cw Product New 

430 Princeland Court Corona CA, 92879 
or email to .,, •w1>ro1 ucts@nuti.»'•'ori:s,.com 
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• Single line serial interface 

• Two hardware selectable 
drive modes - Standard or 
32 Segment 

• Eight hardware selectable 
addresses (O· 7) 

• Use stand alone or with other 
Emerging Technologies 
Short Stack™ Products 

• Use multiple units on a single 
serial line 

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 & 110 Bits 

LCD MONITOR KIT 

A Complete 12.1 
TFT LCD Kit With 
Controller and 180 
Nit 16.?M Color 
XGA Panel- Just 
Plug Into VGA port 
and add 12 volts 
D.C.! 

UHF RADIO MODEM 
RM-232-914 

FCC APPROVED 

SK-2005R $299 

12.1" LCD MONITOR 
Rugged Metal Case 
On Screen Display 
Free Z-Mount 
Resistive & Capacitive 
Touch Screen Options 
Available. 1024 x 768 
16.7 Million Colors 
VGA and SVGA 

Hig h Pe r fo rma n ce Low Powe r W irele ss Dat a Li nk 
Capable o f Th roug h Pu t Rate s o f 96 0 0 bp s 

• Fully acknowledged data transfer ;---4-
• Addressab l e poin t - to-point mode ·~ o... 
• Extended range i n repeater mode j :.;:::- rr 

• Built - in software configurator ~ ,,,,,,. 

• Re mote aver - air co nfi g u rat ion I ~tA16 
.. -<t'!' 

• Broadcast mu l ti-d r op mo d e # ...-
• DTE speed 600 - 115200 b ps /tt> ,; 
• Indoor range to 30m 4'J~ 
• Outdoor range to 1 SOm 
• Low current consumption 

Virtual System Modelling 

w ww.labcente r-elec troni c s .com 

Build It In Cyberspace 
Develop and test complete micro­
controller design without build ing 
a physical prototype. PRO TEUS 
VSM simulates the CPU and any 
additional e lectronics used in the 
design 

Email, phone or fax fOr a 
free demo CD Today 

e 

e 

e 
e 
• 

MTR-EVUE-12 $399.00 

EARTH l. .. (::·1.). COM 
"The World Wide LCD Source" 

32701 Calle Perfecto· San Juan Capistrano, CA 92675 
Ph : (949) 248-2333 Fax: (949) 248-2392 

See the World's Largest Collection of LCD's and LCD 
Products at http://www.EarthLCD.com 

CPU mode ls for 8051 and PIC series, 68HC11 & ATMEL AVR micro­
controllers available now. More CPU models under development. 
Interactive device models include LCD displays, RS232 termina l. 
universal keypad plus a range of switches, buttons. pots. LEDs. 7 
segment displays and more. 
Extensive debugging facilit ies including register and memory co ntents, 
breakpoints and single step modes. 
Source level debugging supported for selected development tools. 
Over 4000 standard SPICE models included. 
Integrates with PROTEU S PCB Design to form a complete electronics 
design system. 

R4 Sys tem s Inc . 
Tel :905.898 .0665 
F ax : 9 0 5 .898.0683 
i nfo@r4 systems.com 

www.labcenter-electronics.com 

www.pcbpro.com 
•Quick price comparisons 
•More options & added features 
•Prototype & production quantities 



Surveillance Devices 

$39.99 

This is the book that 
security professionals, 

security system installers 
and hobbyists have been 
waiting for. Paul Brookes 
launches straight into the 
practicalities of electronic 
surveillance with plenty of 

clear, detailed information on building the devices 
that are at the heart of surveillance and counter­
surveillance. Self-build electronics projects are 
supported by principles and a brief survey of each 
type of device. $39.99 plus S/ H. 

Call 1-800-783-4624 o r visit our web site at 
www.nutsvolts.com 

High Speed Wireless Data Transceiver 
Physical Dimensions: 33 mm x 23 mm x 4 mm 

• Data rates up to 160 kbps 

• RX sensitivity - 1 OOdBm 

•Usable range up to 200m 

• SAW controlled FM transmitter 

• 3V and SV versions 

• Low power requirements 

• TX power 1 OmW ~ SV 

•Fully screened 

•Double conversion Superhet receiver 

•Plug in re placement 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 serial cable . 100% BASIC Stamp'" compatible. 
Robust, Repairable, Inexpensive. 

Starter kits available. 

PRINTED CIRCUIT BOARDS 
QUA LITY PRODUCT 
FAST DELIVERY 
COMPETITIVE PRICING 

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

We will beat any 
competitor's prices!!! 

I 0 pcs (3 days) 

I or 2 layers $249 
I 0 pcs (5 days) 

4 layers $69 S 
(up to 30 sq. in. ea.) includes tool­
ing, artwork, LPI mask & legend 

r 1<o'fo'f" y f. 'f\\l'ooGtl 
r ttoPoc'T'o~ 

PULSAR, IMC 
9901 W. Pacific Ave. 

Franklin Park, IL 60131 
Phone 847.233.0012 
Fax 847.233.0013 
Modem 847.233.0014 

yogii@flash.net · flash.net/ -yogii 

• RS-232 interface 
• 28 lines digital 1/0 
• Eight analog inputs 
• PWM o utput 
• Three stepper porta 

DEL ~ 00-$279 
12-bit 1 OOKHz A/ D 

· Four analog outputs 
• Three timer counters 
• 24 digital 1/0 

The Nuts & Volts of 
BASIC Stamps 
Volumes I & 2 

Order Both Volumes 
For $49.951 Plus S/H 

is as much of a BASIC Stamp 
reference book as it is an 
application idea guide ... " 

Works with MacOS 819, Win98/2K/ME 
FreeBSD and Linux! 

24Mhz CPU core with USB 
Firmware downloadable via USB 
16 bit parallel lnpuVOutput 
See web-site for add-on boards 

• All drivers, manuals, demos are on our 
web-site for immediate download! 

$59 
plus shipping 

ActiveWire, Inc. 
www.activewireinc.com 

ph +1 .650.493.8700 x203 fax +1 .650.493.2200 



The GlobeSpan 
World Band Receiver 

By Lyle Russell W illiams 

You should hear what you've been missing!! 

T
he most unbiased 
source of internation­
al news today is 
shortwave radio. The 

propaganda style of the cold 
war is mostly gone. Stations 
such as the British Broadcasting 
Company, Radio Canada , Radio 
Netherlands , Deutch Welle 
(Germany), and The Voice of 
America are supported by gov­
ernments instead of corpora­
tions. The countries are often 
surprisingly honest about them­
selves and about the state of the 

world. For instance, Radio Netherlands frequently talks about legalized 
prostitution in that country. 

Many shortwave stations can be heard on the Internet using Real 
Audio software, but a fast connection is needed for uninterrupted 
streaming of audio. News programs are usually offered in five-minute 
segments which must be selected one at a time. An Internet connection 
and possibly a phone line has to be tied up while listening. This is a dif­
ferent experience than listening to shortwave radio. 

An English language shortwave broadcast can be found almost any­
time during the day or night. There are many good shortwave receivers 
at reasonable prices on the market. The GlobeSpan radio presented 
here can be home-constructed, it requires little alignment, and its per­
formance is impressive. The radio can receive AM (amplitude modula­
tion) , CW (code) , and SSB (single sideband) and could be tuned to 
amateur radio bands with different tuning coils . 

History 

The original vacuum tube regenerative radio (a representative 
schematic is shown in Figure 1) was patented in 1914 by Edwin 
Armstrong. This was the primary design used in the early 1920s for 
broadcast radios. Because regenerative radios radiated a signal from the 
antenna that would give away the location of the receiver, they were not 
practical for military uses. Interference with other receivers also led to 
the design being supplanted by the tuned radio frequency (TRF) radios 
in the 1920s. Shortly after inventing the regenerative receiver, 
Armstrong started working on the superheterodyne receiver which 
replaced the TRF radios for broadcast receivers around 1930. 

The main advantage of the regenerative radio is that a complete 
receiver could be implemented with a single vacuum tube (using head­
phones and battery power) . The regenerative circuit remained a favorite 
design for home-constructed shortwave broadcast radios and amateur 
receivers throughout the 1930s. From the 1940s on, regenerative radios 
(mostly tube based) have been offered in commercial kits and have 
been the subject of numerous magazine construction articles. There 
have been no commercially-constructed versions, probably because of 
the difficulty of obtaining FCC-type approval on a receiver that is 
expected to radiate spurious signals. 

The superheturodyne receiver has undergone years of research and 
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virtua lly every receiver today uses this principle. In contrast, the regen­
erative radio has seen little development and contemporary designs a re 
not much different than the original Armstrong design (similar to Figure 
1 ). The author's regenerative radio presented in the March 1994 issue 
of Popular Electronics, broke with tradition and offe red many improve­
ments over the old design. The GlobeSpan radio presented here has 
additional technical and cosmetic improvements over the 1994 version. 
A list of improvements is given in Table 1. 

Appearance 

The GlobeSpan was originally conceived as a vacuum tube radio. 
Vacuum tube designs are costly and finding suitable parts is often diffi­
cult. A transistor design was subsequently chosen, but cosmetic factors 
were manipulated to give the radio an old fashioned appearance. The 
"breadboard" type construction popular in the 1920s was used. The 
name "GlobeSpan" was chosen to sound like but not duplicate any of 
the commercial radio names of the past (Transoceanic, Ocean Hopper, 

AN T 
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3-30pF 

ANT TRIM 
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CNTL. 
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Figure I :Traditional tube-based regenerative receiver. 

Figure 2 
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Table I : GlobeSpan Receiver Improvements 

I . In traditional regenerative receivers, the antenna was connected directly to the 
tuning circuit t hrough an antenna trimmer capacitor (see Figure I ). Oscillations from the 
receiver would be radiated from the antenna. Antenna isolation in the GlobeSpan great­
ly reduces radiation. 

1. Because of the antenna connection mentioned above, when the antenna trim­
mer setting was changed or a different antenna was attached to the receiver. stations 
would shift to different locations on the dial. Providing a dial calibrated in frequency would 
have been impossible. A 0 to I 00 log dial was provided and this had limited usefulness. 
In the GlobeSpan, the location of a given station on the dial will remain the same regard­
less of antenna characteristics. The GlobeSpan dial can be calibrated in frequency, if 
desired. 

3. Traditional regen receivers were general coverage and tuned 1.7 to 30 MHz with 
three or four plug-in coils. The GlobeSpan covers only one shortwave broadcast band 
(about 500 KHz) with each coil. Tuning is much easier and regeneration is stable over the 
shorter t uning range. 

4. In the Globe Span, a Colpitts circuit is substituted for the tickler coi l oscillator. This 
allows the use of simple two terminal tuning inductors. Bandswitching is accomplished 
with a simple one pole switch. 

S. In the 1994 version of th is receiver, commercial "off-the-shelf," two-terminal 
inductors were used. The GlobeSpan uses hand-wound powdered iron and ferrite 
toroidal inductors that provide more selectivity, a more uniform Q factor over the band, 
and a more constant regeneration setting over the band. 

6 . Regeneration is controlled by changing the transconductance of a transistor.With 
t his method, the frequency of t he tuned circuit is independent of the regeneration set­
ting. The technique of changing the transconductance of a pentode tube was known in 
t he 1930s, but it was rarely used in regenerative receivers. 

7. Most traditional regen receivers had no independent volume control. Output 
level was controlled by the regeneration cont rol which also affected the receiver band­
width. In the GlobeSpan receiver, regeneration and volume are controlled by separate 
potentiometers. 

8 . The GlobeSpan has an output for a frequency counter so that digital readout of 
frequency is possible. 

9. The GlobeSpan input impedance to the antenna is high. A short antenna will 
function like an active antenna. 

IO. Tradit ional regen receivers had no RF gain control.The RF gain of the wideband 
amplifier of t he GlobeSpan is swit chable between 40 dB, 60 dB, and 80 dB. 

I I. A ll GlobeSpan controls including main tuning, are DC operated. The 
bandswitch is located on the circuit board. All signals stay on the circuit board from the 
antenna input to the speaker wire . 

AM 
DETECTOR 

ELECTRONIC 
VOLUME CONTROL 

VOLUME 

POWER 
AMPLIFIER 

PHONES 

n 
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Figure 5: Block diagram of the GlobeSpan Receiver. 

Space Spanner, etc.). The physical appearance of the radio is shown in 
the photos of Figures 2, 3, and 4. 

Tuning and Performance 

The regenerative radio is tuned by means of a single L-C circuit. 

Positive feedback (regeneration) is used to raise the quality factor (Q) 
of the L-C circuit to a value of 1,000 or more. This greatly increases the 
gain and narrows the bandwidth of the receiver. 

The shape factor of the tuned circuit cannot be controlled as in the 
intermediate frequency (IF) stage of a superhet. Thus, it can be difficult 
with a regen to receive a medium level signal that is close in frequency 
to a very strong signal. A variable attenuator on the antenna can help 
with this situation . The GlobeSpan receiver does nicely in separating 
equally strong signals that are only 5 KHz apart. 

Since the regen does not use frequency conversion , it cannot have 
the image frequencies characteristic of superhets. As the regen circuit 
is more sensitive to weak stations than to strong stations, it has an 
inherent function somewhat like the automatic gain control (AGC) built 
into most superhets. Using a four-inch speaker, the GlobeSpan provides 
a surprisingly good audio. 

Circuit Description 

The block diagram of the GlobeSpan receiver is shown in Figure 5. 
The schematic diagram is shown in Figure 6. A regenerative receiver 
can be constructed using a single transistor. The extra transistors and 
ICs allow for speaker operation and for other improvements in perform­
ance. 

The input is an antenna buffer that presents a high impedance to 
the antenna and results in a short wire acting like an active antenna. 
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Capacitors are in microfarads, resistors are in Ohms 
(K for kilohms), inductors are in microhenrys, unless 
otherwise noted. 

-~ 

is voe 
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Figure 6: Schematic diagram of the 
GlobeSpan Receiver. 

VOLUME 

Following the antenna buffer is a high pass filter that attenuates medi­
um wave stations and prevents overload by them. The signal then goes 
into gate 2 of transistor Q2. Thus, the antenna is doubly isolated from 
the tuned circuit. 

The regenerative amplifier (Q2) tunes in the desired shortwave sta­
tion. The traditional circuit shown in Figure 1 was originally called a 
"tickler coil oscillator" and later called a "tuned grid oscillator." A 
Colpitts oscillator was used in the GlobeSpan because it employs sim­
pler inductors. Varactor diodes and a potentiometer were used for main 
tuning instead of a variable capacitor because mechanical variable 
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capacitors are becoming expensive and difficult to find. 
A secondary benefit of varactor and variable resistor control is that 

radio frequency (RF) currents are kept on the circuit board. The fre­
quency controlling potentiometer carries only direct current (DC). A log 
potentiometer was used for the tuning control to compensate for the 
exponential characteristic of the varactors. The regeneration controls 
affect the gain and bandwidth of the amplifier. The course control is set 
so that regeneration occurs near the middle of the fine control's range. 
For AM stations, the control is set just below the oscillation point of the 
amplifier. The shortwave band is changed by switching between single 
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two terminal inductors. The output 
of the regenerative amplifier stage 
is radio frequency (RF). 

The output of the regenerative 
amplifier stage (Q2) is followed by 
four single transistor wide band­
width RF amplifiers (Q3-Q6) . By 
switching two of these amplifiers 
for either unity gain or 20 dB gain , 
the total gain can be changed from 
40 dB to 60 dB to 80 dB; 60 dB is 
the most commonly used gain 
selection. The simple four transis­
tor amplifier was much more sta­
ble than several variable gain IC 
amplifiers that were tried. 
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and the AM detector follows the 
wide bandwidth amplifiers. A fre­
quency counter allows for precise 

Figure 8: Printed Circuit Board Parts Placement Diagram. 

measurement of the received sig- TABLE l 
nal or of the frequency of oscilla­
tion of the regenerative amplifier 
stage. This is useful for making a 
frequency dial for the receiver and 
for setting the frequency limits of 
the shortwave bands by use of the 
trimmer capacitors C1 -C6. 

Toroidal Winding Instructions for Inductors L1 through L6 for the 13 International Bands and for Chokes L7 through L9. 

The AM detector is based on 
the infinite impedance design and 
it presents a fairly high input 
impedance to the final RF amplifi­
er. The output impedance is low 
enough to drive the electronic vol­
ume control that follows. A silicon 
diode can be used in this circuit 
instead of the usual germanium 
diode which is becoming hard to 

Band 
120M 

90M 

75M 

60M 
49M 
41M 
31M 
25M 
21M 
19M 
16M 
13M 
11M 
L7, L8 
& L9 

Official Frequencies 
2.3-2.495 MHz 

3.2-3.4 MHz 

3.9-4 MHz 

4.75-5.06 MHz 
5.95-6.2 MHz 
7.1-7.3 MHz 
9.5-9.9 MHz 
11.65-12.05 MHz 
13.6-13.8 MHz 
15.1-15.6 MHz 
17.55-17.9 MHz 
21.45-21 .85 MHz 
25.67-26.1 MHz 

RF Choke 

find. The input source does not have to be referenced to ground as with 
other diode detectors. Otherwise, the performance of this detector is the 
same as other single diode types. 

The electronic volume control keeps the audio signal on the circuit 
board. This enhances the stability of the receiver. The voltage across the 
volume control potentiometer is direct current. 

The LM386 power amplifier IC is widely available. This IC is about 
25 years old and it has been used on spacecraft. Although it is a class 
B power amplifier, it is capable of high-quality audio within its 300 milli­
watt power range. A miniature headphone jack disconnects the speak­
er when phones are plugged in and allows mono sound to be heard on 
stereo headphones. 

Construction 

The printed circuit board layout is shown in Figure 7 and the parts 
placement diagram is shown in Figure 8. If a printed circuit board is 
used, construction is straightforward. Watch the polarity of diodes and 
electrolytic capacitors when inserting them into the board. A prototype 
of the receiver was built on vector board and that version works well. A 
front panel mounted rotary bandswitch can be substituted for the board 
mounted dip switch, if desired. More than six bands can be received if 

some of the inductors are mounted off the board and a switch with more 
poles is used. 

The winding instructions for the toroidal inductors for all the short­
wave bands are given in Table 2 and can each be wound in a few min­
utes. Six of the inductors have to be chosen for the six bands desired. 
The author chose the coils for 49, 41 , 31, 25, 17, and 15 meters. Coils 
could be designed for the amateur bands or other parts of the short-

Approx. Induct. 
36 µH 

19 µH 

13 µH 

8.6 µH 
5.6 µH 
3.9 µH 
2.2 µH 
1.5 µH 
1.0 µH 
0.82 µH 
0.56 µH 
0.33 µH 
0.18µH 

47 µH 

Approximate Toroidal Winding Instructions 
86 Turns of No. 32 Wire on a T-50-2 Core, or 
23 Turns of No. 22 Wire on a FT-50-61 Core 
62 Turns of No. 28 Wire on a T-50-2 Core, or 
17 Turns of No. 20 Wire on a FT-50-61 Core 
52 Turns of No. 28 Wire on a T-50-2 Core, or 
14 Turns of No. 18 Wire on a FT-50-61 Core 
41 Turns of No. 26 Wire on a T-50-2 Core 
32 Turns of No. 26 Wire on a T-50-2 Core 
26 Turns of No. 24 Wire on a T-50-2 Core 
21 Turns of No. 22 Wire on a T-50-6 Core 
16 Turns of No. 20 Wire on a T-50-6 Core 
14 Turns of No. 18 Wire on a T-50-6 Core 
13 Turns of No. 18 Wire on a T-50-6 Core 
10 Turns of No. 18 Wire on a T-50-6 Core 
9 Turns of No. 18 Wire on a T-50-6 Core 
7 Turns of No. 18 Wire on a T-50-6 Core 

29 Turns of No. 22 Wire on a FT-50-61 Core 

wave spectrum. Although the radio draws only about 70 mA current 
from the power supply, using a small DC adapter has resulted in insta­
bility. An adapter capable of 500 mA of current is preferable. 

The circuit board was mounted on a wooden base. The front panel 
design is shown in Figure 9. Figures 9 and 10 and can be downloaded 
from the Nuts & Volts web page at www.nutsvolts.com. The file 
names are GlobePanel.bmp and LogDial.bmp. The files are in bitmap 
format that is readable by most drawing and word processing pro­
grams and the Windows accessory programs Wordpad and Paint. 
Figure 9 was printed full size on legal paper and the paper was lami­
nated. The laminated paper was then glued to particle board and the 
excess paper was trimed. Holes for the controls were drilled. Poster 
board edging was placed around the edges of the particle board and 
laminated paper panel. 

An accurate frequency dial can be obtained by tuning the radio to 
various frequencies and marking the positions on the dial. An RF gen­
erator and frequency counter or a marker generator can be used as the 
signal source. 

A log dial that is calibrated in 0 to 100 is the traditional djal for 
regenerative radios and is not a bad alternative to making a six-section 
calibrated dial. The word "log" does not mean logarithmic, but refers to 
providing numbers between 0 and 100 that can be used to "log" sta­
tion positions in a "log" book. A log dial intended for variable capaci­
tors and one for potentiometers is shown in Figure 10. Since each 
bandswitch position covers only one international band, one will have 
a general idea of frequency being received . The position can be 
logged in order that the same frequency can be found in the future. A 
third alternative is to use the dial from Figure 9. This dial is attractive, 
but will not be highly accurate due to variation in varactors, paten-
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Figure 9: Front Panel Layout 
(shown here at 75%). 

Speaker Cutout, 
Size to match 
desired speaker. 

PHONES 

COURSE FINE SW BAND (METERS), BAND-SWITCH NO. VOLUME 

PARTS LIST 

SEMICONDUCTORS 

D1 - MBD101 hot carrier or 1N34 germanium diode 
D2, D5 - 1N914 silicon signal diode 
D3, D4 - MV2109 varactor diode 
D6, D7 - 1N4001 one-amp si licon diode 
Q1 , Q7 - 2N5486 junction fET (MPf102 will work) 
Q2 - Dual gate MOSfET: MPf121 , MPf131 , NTE222, or 40673 
Q3, Q4, Q5, Q6, Q8, Q9 - 2N3904 general-purpose NPN silicon transistor 
U1, U2 - 78L12 voltage regulator, 12 volt 
U3 - MC3340P electronic volume control 
U4 - LM386 audio power amplifier 

RESISTORS: 1 / 4 watt, 5%, carbon, unless otherwise specified. 

R1 , R10, R33 - 604,000 ohms, metal film 
R2- 180 ohm 
R3, R34 - 1,800 ohm, metal film 
R4, R5 - 4,700 ohm, metal film 
R6 - 15,000 ohm 
R7 - 100,000-ohm panel mounted linear potentiometer 
R8 - 5,000-ohm panel mounted linear potentiometer 
R9 - 10,000-ohm panel mounted audio potentiometer 
R 11 , R 17, R22, R27, R32 - 100 ohm, metal film 
R12 - 820 ohm 
R 13, R20, R25, R30, R35, R39 - 1,000 ohm 
R14, R18, R23, R28 - 82,000 ohm 
R 15, R 19, R24, R29, R37 - 10,000 ohm 
R 16, R21 , R26, R31 , R38 - 1,000 ohm, metal film 
R36 - 27,000 ohm 
R40 - 10 megohm 
R41 - 3,300 ohm 
R42, S4 - 50,000-ohm panel mounted linear potentiometer with switch 
R43 - 47,000 ohm 
R44- 10 ohm 

CAPACITORS: 50-volt general-purpose ceramic except where otherwise specified. 

C1-C6 - 3.5-20 pf miniature ceramic trimmer 
C7, C16, C31 , C54, C62 - .001 µf 
C8, C 11, C 13-C 15, C20, C22, C24, C26, C28, C30, C44, 

C55, C58, C47 - .01 µf 
C9, C10 - 15 pf si lver mica 
C 12, C 17, C43, C57 - 10 µf, 16 volt, electrolytic 
C18 - 330 pf si lver mica 
C19, C42 - 130 pf silver mica 
C21 , C23, C25, C27, C29 - 10 pf silver mica 
C32-C39 - These numbers are not used. 
C40, C41, C45, C50, C59 - 0.1 µF 
C46 - 0.33 µf polystyrene or Mylar 
C48 - 4 7 µf, 16 volt, electrolytic 

48 JuNE 2002/ N uts & Volts Magaz ine 

C49 - 630 pf 
C51 - 100 µf, 16 volt, electrolytic 
C52 - 0.047 µf 
C53, C56 - 470 µf, 16 volt, electrolytic 
C60, C61 - 4, 700 µf, 16 volt electrolytic 

INDUCTORS 

L1-L6 - INDUCTORS that are selected by the builder for 
the six shortwave bands desired. See Table 2 
for winding instructions. Cores depend on the 
bands chosen . The author used four T-50-6 and 
two T-50-2 cores. 
L7-L9 - 47 µH, self resonate frequency (SRf) greater than 26 MHz (J. W. Miller 

9250-473). To hand-wind these inductors, see instructions in Table 2. Three 
FT-50-61 cores will be required . 

MISCELLANEOUS 

J 1 - 2.1 mm DC power jack (RadioShack 274-1565) 
J2 - BNC female chassis mount connector, or other connector suitable for your 

counter cable. 
J3 - 1/ 8 inch panel mount closed circuit stereo jack (RadioShack 274-246) 
BPI , BP2 - Binding post or clips for antenna and ground connection 
S 1 - Six-pole dip switch 
S2, S3 - SPDT miniature slide switch, PC board mountable (RadioShack 275-409) 
SPKR - Three-inch speaker RadioShack 40-252, or as desired. 
ANT - 30-inch whip antenna Radioshack 270-1401 
DC Power Adapter - 15 volts at 500 mA (most unregulated supplies rated at 12 

volts actually supply 15 volts and will work). RadioShack RU 11327822. 
Miscellaneous - Printed circuit supplies , 6" x 12" x 3/ 4" wooden base, 7" x 13" x 

1 / 8" particle board front panel, knobs, pointers, bumpers, magnet wire, hook­
up wire, and solder. 

The following is available from: 

Electronic Technical Services 
PO. Box 460 

Van Buren, MO 63965 
FAX 573 313-9114, email alma@semo.net: 

Printed circu it board, $16.00. The board and all board mounted parts including toro­
dial cores, and front panel controls (excludes wooden base and panel , power 
adapter, speaker, knobs, whip antenna, jacks and plugs, hook-up wire), $85.00. 
Payment by cash, money order, Visa or MasterCard. Personal check orders held for 
check clearance. Prices include postage and handing to continental USA address­
es. Email or write for foreign postage. 



THE GLOBESPAN WORLD BAND RECEIVER 

tiometers , and tuning coils, 

Calibration and Operation 

The only alignment necessary is adjusting capacitors Cl through 
C6 so that the radio tunes between the desired frequency limits on 
each band. The capacitors should have enough range, but if not, a turn 
can be added or removed from the appropriate toroidal inductor to 
provide fu rther frequency adjustment. The freedom from tedious ca li­
bration procedures is an advantage of this radio over superhet designs. 
If the Figure 9 tuning dial is being used , Cl-C6 can be tuned so tha t 
one point near the center of the dial has the correct frequency. The rest 
of the dial will then indicate approximate frequencies. 

A few feet of indoor wire is usually sufficient for an antenna . For 
many conditions, a short metal whip antenna attached to the wooden 
base will suffi ce . An outdoor active antenna is a nice accessory. 

The tuning procedure involves setting the regeneration control 
until the circuit oscillates . When the receiver goes into oscillation, a 
"thump" will be heard from the speaker. While oscillating , a rushing 
sound will be heard and when AM stations a re passed, a whistle (het­
erodyne) is heard. The regen control is then backed off until the 
receiver just stops oscillating. This is the m ost sensitive setting for the 
receiver for AM reception. A station is tuned in with the main tuning 
control and the regeneration control is readjusted for the best per­
formance . 

For SSB and code, the regeneration control is adjusted until the 
receiver is just into oscillation. The receiver then acts as if it had a beat 
frequency oscillator (BFO) attached . Careful adjustment of the main 
tuning control and the regeneration control will result in the SSB sig­
nal being understandable or the code signal having a pleasant tone. 

Although the author owns a number of shortwave receivers from 
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Figure I 0. A "log" dial provides reference numbers for a received 
station that can be recorded in a log book so that the station can 

be located in the future. The two examples here are suitable 
for variable capacitor tuning {top) and for variable resistor 

{voltage) tuning {bottom). 

an ancient Collins collossus to a couple of modern Sony digitally-con­
trolled receivers , the GlobeSpan is frequently used , The overall per­
formance of the GlobeSpan falls somewhere between that of a simple 
superhet and a communications receiver. Considering the simplicity 
of the regen design , such performance is remarkable. NV 

~owi S1lt'D -;::~ s~ 

Save 62°/o off the newsstand price! Subscribe today! 
Call 1-800-783-4624 or order online at www.nutsvolts.com 

OLJD RADIO RESTORATION! 
Com e along as a 193 6 Philco is tra nsformed from 

"flea-m arket-find" to working, museu m-ready 
s h ow-piece ! Along th e way, you 'll get basic tube 

th eory, b asic receiver theory, plus learn to trou ble­
sh oot your s et, test voltages, rebu ild Bakelite-block 

capacitors, repair an old lacquer finish with ou t 
s tripping, a nd much m ore. For b eginnin g- and 

intermediate-level restore rs, or any old ra dio lover! 
"I must say {the video} is most impressive! Among the things I liked most 

was that it addressed the subject matter in clear and simple terms without a 
lot of engineering doublespeak. It demonstrated refinements of several 

techniques I am familiar with as well as a number of useful procedures I'd 
never seen before. ft covers a fairly elaborate troubleshooting, testing end 
repair regimen. I would definitely recommend this video to anyone with a 
couple of dead "mystery sets" they just can 't figure out. I will be pulling a 

few out of my closet soon!" 

run time: 115 minutes 
-Steve Billings, editor 

Puget Sound Antique Radio Assoc. 
c 2001 Bret's Old Radios Newsletter. June 2001 

C ircle #68 o n th e Read er Se rv ic e C a r d . 

ORDER TODAY! Send $29.99+ $3 S&H to: 
Bret Menassa 

c/o Bret's Old Ra dios 
P .O . Box 5167 1 

Denton , TX 7 620 6 
b retsoldra dios@att,net 
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The Robot Builder's Bonanza 
by Gordon McComb 

A major revision of 
the bestselling "bible" 
of amateur robotics 
building - packed 
with the latest in servo 
motor technology, 
microcontrolled 
robots , remote con­
trol , Lego Mindstorms Kits , and 
other commercial kits. $24.95 

Microcontrollers 

Handbook Of Microcontrollers 
by Myke Predko 

This reference is the 
first guide to cover all 
the most common 
types of microcon­
trollers. With its from­
the-bottom-up 
approach , this 
book/ CD-ROM package 
gives you all the infor­
mation you need to simplify the job of 
selecting the right microcontroller and 
writing an application for it. $54.95 

Programming & Customizing 
the 8051 Microcontroller 

by Myke Predko 
Programm ing and 
Customizing the 8051 
Microcontroller puts 
you in control of the 
8051 's architecture and 
instruction set - and 
even supplies a baker's 
dozen of ready-to-build 
example applications, 
programs, and circuits. Best of all , the 
included CD-ROM supplies source 
code for the book's experiments and 
applications. $39.95 

Programming & Customizing 
the HC I I Microcontroller 

byTom Fox 
Applications bazaar for 
the 68HC11 microcon­
troller. Squeeze every 
last drop of power out 
of Motorola 's wildly 
popular family of 
68HC11 true 8-bit single ••~~ 
chip computers! From 
basics to complete 
applications. S39.95 

Programming & Customizing 
PICmicro Microcontrollers 

2nd Edition 
by Myke Predko 

This book is a fully _...,.:;p\1[ 
updated and revised 
compendium of PlC 
programming informa­
tion. Comprehensive 
coverage of the 
PICMicro's hardware 
architecture and soft­
ware schemes comple­
ment the host of experiments and pro­
jects making this a true, "learn as you 
go" tutorial. $49.95 

Programming & Customizing 
the BASIC Stamp 

Microcontroller 
by Scott Edwards 

This edition moves you 
briskly from electronic 
foundations through 
BASIC Stamp "Boot 
Camps" and an intelli­
gent traffic signal simu­
lation to build a robotic 
bug with whisker sen­
sors, a time/ tempera­
ture display, and a data-logging ther­
mometer. $39.95 

PIC Microcontroller Project 
Book 

by John lovine 
This project-oriented 
guide gives you 12 
complete projects, 
including: using transis­
tors to control DC and 
AC motors, DTMF 
phone number logger 
and distinct ring detec­
tor and router ... home 
automation using X- 10 communica­
tions ... digital oscilloscope ... simula­
tions of fuzzy logic and neural net­
works ... and many other applications. 
$29.95 

The Nuts & Volts of BASIC 
Stamps Vol. I & 2 

In 1995, Scott $29 95 
Edwards began ea~h 
authoring a col­
umn on BASIC 
Stamp projects 
in Nuts & Volts 
Magazine. The 
column quickly 
became a 
favorite of Nuts & Vo lts readers and 
continues today with Jon Williams at 
the helm. The Nuts and Volts of 
BASIC Stamps is a collection of about 
75 of these columns. 

Radio & RF 

Secrets of RF Circuit Design 
3rd Edition 
by Joe Carr 

This revised and updat­
ed guide gives you the 
best ways to design , 
build, and test today's 
radio frequency circuits . 
It's filled with projects 
and experiments that 
make it easy to apply 
RF principles to real-life 
applications. $39.95 

Practical Antenna Handbook 
4th Edition 
by Joe Carr 

The most popular book 
on antennas ever writ­
ten . This edition blends 
"the theoretical con­
cepts that engineers 
and others need to 
design practical anten­
nas , and the hard­
learned practical 

PRACTICAL 
ANTENNA 

HANDB!!.OK ~ 

lessons derived from actually building 
and using antennas ." $49.95 

Beginners Handbook of 
Amateur Radio 4th Edition 

by Clay Laster 
The revised edition of 
the most trusted guide 
in ham radio is here . 
This edition delivers all 
the guidance you need 
- from radio and elec­
tronics fundamentals 
needed to set up a 
transmitter to the 
newest equipment to revis ions to the 
FCC rules and tests. $34.95 

High Voltage 

Homemade Lightning: Creative 
Experiments in Electricity 

by R.A. Fo rd 
Enter the wide-open 
frontier of high-voltage 
electrostatics with this 
fascinating, experi­
ment-filled guide. You'll 
discover how to make 
your own equipment, 
how electricity is used 
in healing , and the 
workings of many experiments in high 
potential physics! $24.95 

Electronics 

Practical 
Electronics For 

Inventors 
by Paul Scherz 

This experiment-orient­
ed guide is loaded with 
over 750 hand-drawn 
images that support 
author Paul Scherz's crystal-clear, fully 
detailed instructions , showing you 
how to turn theoretical ideas into real­
life gadgets. $39.95 

Encyclopedia of Electronic 
Circuits Vol. 7 

by Rudy Graff 
Designed for quick ref­
erence and on-the-job 
use, the Ency clopedia 
of Electronic Circuits , 
Volume 7, puts over 
1,000 state-of-the-art 
electronic and integrat­
ed circuit designs at 
your fingertips . This collection includes 
the latest designs from industry giants 
such as Advanced Micro Devices, 
Motorola , Teledyne, GE, and others, as 
well as your favorite publications, 
including Nuts & Volts! $39.95 

Guide To Understanding 
Electricity & Electronics 

by Randy Slone 
For the true beginner, ~---~ 
there 's no better intro­
duction to electricity 
and electronics . You'll 
also find 25 complete 
projects that enhance 
your electricity / electron­
ics mastery, including 
15 new to this edition , 
and appendices packed with common­
ly used equations , symbols, and sup­
ply sources. $24.95 

Digital Electronics Guidebook: 
With Projects 
by Myke Predko 

Perfect for electronics 
hobbyists and students 
- even complete begin­
ners - who want to 
understand digital logic 
and build their own low- •~:m:~ 
cost logic circuits. 
Featuring more than 20 
projects with step-by­
step directions for designing , con­
structing, and interfacing easy-to-do 
TTL (Transistor-Transistor Logic) cir­
cuits . $34.95 

Troubleshooting 

Circuit Troubleshooting 
Handbook 

by John D. Lenk 
Heavily illustrated with ----~ 
diagrams and schemat­
ics, it uses a standard, 
easy-to-follow format to 
help readers understand 
and troubleshoot a wide 
range of circuit types, 
and provides proven cir- '-"-...:>""""'...., 
cuit testing techniques 
for all levels of instrumentation. 
$39.95 

Electronic Troubleshooting 
2nd Edition 

by Dan Tomal and Neil Widmer 
This updated tool gives 
all the fundamentals 
needed to do successful 
servicing and repair 
work , blending tradition­
al theory with the very 
latest insight into mod­
ern electronics technolo­
gy. Time-saving tables, 
charts, and illustrations pinpoint equip­
ment problems in a snap. Numerous 
reference guides, rules of thumb, and 
tricks of the trade all combine to assist 
in troubleshooting the full spectrum of 
devices and products more easily than 
ever before. $39.95 

. M nth'S 
~e 
~ 

Handbook of Radio & Wireless 
Technology 

by Stan Gibilisco 
Containing more than 1,000 concise 
articles, this one-stop source of user­
friendly insight provides blanket cover­
age of one of the fastest-growing areas 
in communications from antennas and 
transmission lines, to analog and digi­
tal modulation techniques, to satellite , 
space, and laser communications. 
$44.95 

Call 1-800-783-4624 today! or order online at www.nutsvolts.com WE ACCEPT VISA, MASTERCARD, AMERICAN EXPRESS 

Prices do not include shipping and may be subject to change. Ask about our 10% subscriber discount on selected titles. 
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CALL TOLL-FREE 

(800) 292-7711 Orders 
Only C&S SALES 

CALL OR WRITE 
FOR OUR 

FREE 
Se Habla Espanol Secure On-line Ordering @ cs-sales.com 

64 PAGE CATALOG! 
(800) 445-3201 

Digital Multimeters I LCR Bridge I LCR Bridge 

Elenco Model M-1740 I Elenco Model LCR-1810 I Elenco Model LCM-1950 B&K Model 878 

$19. 95 

11 Functions: 
• Freq. to 20MHz 

• Cap. to 20m F 

• AC/DC Voltage 

• AC/DC Current 

• Beeper 

•Diode Test 

• Transistor Test 

• Meets UL-1244 
safety specs. 

$89.95 

• Cap.0.1pFto 
20mF 

• Inductance l m H to 
20H 

• Resistance 0.01 w 
to 2 ,000M.~· 

• Temperature -200C 
to 7500C 

• DC Volts 0 • 20V 
• Freq. up to 15MHz 
• Diode/Audible 

Continuity Test 
• Signal Output 

Function 

Test Equipment 

$65 
• Large 1 ~ 3 3/4 Digit 

LCD 
• Autoranging Freq. 

to 4MHz 

• Cap. to 400; F 
• Inductance to 40H 

• Res. to 4,000Mw 
• Logic Test 

• Diode & Transistor 
Test 

• Audible Continuity 
Test 

$229 
• Accuratetymoasures 

capacilance, 
resistance, and 
inductance 

• Measuresd1ss1pat1on 
factor of 
capacitors and 0 ol 
inductors 

Elenco Four Functions in One Instrument 

Model MX-93008 
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 

$199. 95 
Generates square, triangle, and sine waveforms, and TIL, CMOS pulse. 

GF-8025 -Without Counter $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 4011 A 

2MHz Model 4010A 

_ ........ .. . ..... ': ::: ... . , ................ :, ---
$325 $445 
$259 
$225 i=J:l#itg.;51:.u1 

$99 
Sensitivity : 
• <1.SmV @ 100MHz 
• <SmV @ 250MHz 
• <SmV@ 1GHz 
• <100mV @ 2.4GHz 

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

Includes antenna, NiCad battery, and AC 
adapter. 

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

Elenco RF Generator 

with Counter (100kHz - 150MHz) 

Model SG-9500 

-: $225 

4 Fully Regulated Power Supplies in 1 Unit 

m.,..o. ,, ---:... """ $75 
4 DC Voltages: 3 fixed; +5V @ 3A, + 12V @ 1 A, 
1 variable; 2.5 - 20V @ 2A • Fully Regulated 
& Short Protected • Voltage & Current Meters • 
All Metal Case 

Elenco Power Supply 

Model XP-603 

$75 
• 0-30VDC @ 3A Output 
• 3A Fused Current Protection 
• Current Limiting Short Protection 
• 0.025w Output Impedance 

Elenco 1 OHz - 1 MHz 

Digital Audio Generator 

Model SG-9300 

..._ -..... : .. •• !'r t ; $225 

Features internal AM mod of 1 kHz, RF I Features butlt-1n 1 SOMHz frequency 
output 1 OOMV - 35MHz Audio output 1 kHz @ counter, low d1stort1on and sine/square 
1V RMS waves 
SG-9000 (analog, w/o cou nter) $119 SG-9200 (w/o counter) $119 

Deluxe Soldering Stations 

Elenco SL-5 Series 
Electronically controlled , idea l for professionals, students, and 
hobbyists. Available in kit form or assembled. 

As Low As 

$24.95 
• Cushion Grip Handle 

Soldering Iron (optional) with 
Grounded Tip for Soldering 
Static-Sensitive Devices. 
Eas.ily Replaceable. Uses 
Long-Life, Plated Conical Tip. 

• Heavy Steel, Non-Slip Base. 

,..__ • Iron Holder Funnel -

- ~ Reversible, left or right side. 

\ , S • Steel Tray for Sponge Pad. 

Ordering Information: 

Model SL-5 - No iron . 

(Kit SL-SK) 

• Sponge Pad. 

$24.95 

Model SL-5-40 - Includes 40W UL iron . 
(Kit SL-SK-40) $29.95 

$79.95 

'--
~-

Elenco Model SL-30 
• Tip temperature changeable from 

300°F (150°C) to 900°F (480°C). 

• Temperature is maintained within 
+10°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 w/o 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 
I Elenco Oscilloscopes 111 Elenco Educational Kits 111 Electronic Science Lab I 

Free Dust Cover and 2 Probes 

® 
S-1325 25MHz Dual Trace $325 S-1345 40MHz Delayed Sweep $549 

S-1330 25MHz Delayed Sweep $439 S-1360 60MHz Delayed Sweep $725 
S-1340 40MHz Dual Trace $475 S-1390 100MHz Delayed Sweep $895 

Deluxe 29pc. Computer Service Tool Kit 
$36. 95 Elenco Model TK-12~ 

Includes Soldering Iron , Solder, Long 
Nose Pliers, Diagonal Pliers, 11 pc. 
Screwdriver Bit Set, Wi re Stripper, IC 
Inserter, IC Extractor, Screwdriver, 
Phillips Screwdriver, Desoldering Pump, 
and more! 

t<-ASJU C JC 21. 

Model XK-150 OWi Model OWl-007 Model AM-780K 

Digital I Analog Trainer Robotic Arm Trainer Two IC Radio Kit 

$89.95 

. J --· - - (t ... ., i s9 0 95 
# · ·· ··:·· ... ~ ... , ....... ~ ......_. ~· "*11 •.· 

• Model AK-700 Model RCC-7K 

• 830-pln Breadboa rd 
• 8 Data Switches 
• 8 LED Buffered Readouts 
• Built-i n Function Generator 

(sine and square wave) 
• Built-i n Clock Generator 
• Variable Power Supply 

+1.25V to 15VDC @ .25A 
-1.25V to-15VDC @ .25A 
+SVDC @ .25A 

PulsefTone Radio Control Car Kit 

• 7 Functions 

• Transmitter~ 

Included 

Model K4001 

Circl e #39 on the Re ader Service C ard. 

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 

MX-906 - 130-in-1 Lab 

$59.95 

$44.95 

$29.95 

$18.95 
$149 
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Events Calendar 
The Events Calendar is a free 
service for publicizing electronic 
events such as amateur radio 
hamfests, flea markets, etc. If 
your organization is sponsoring 
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. 

une-
While we strive for accuracy in 
our calendar, we can not be 
responsible for errors or can­
cellations. The information con­
tained in this column is for the 
use of the readers of Nuts & 
Volts and may not be repub­
lished in any form without the 
written permission ofT & L 
Publications, Inc. 

All listing information 
should be sent to: 
Nuts & Volts Magazine 
Events Calendar 
430 Princeland Court 
Corona, CA 92879 
Phone 909-371-8497 
Fax 909-371-3052 
E-mail 
events@nutsvolts.com 

JUNE 2002 
JUNE I 

IL - SPRINGFIELD - Hamfest. 
Sangamon Valley RC , 217-628-
3697. Email: egaffney@family­
net.net 
GA - MARIETTA · Hamfest. Jim 
Miller Park. Atlanta RC, 770-995-
6446, johnka4vqh@aol.com Web: 
www.saf.com/ arc/ atlfest.htm 
Ml - GRAND RAPIDS · Hamfest. 
Hudsonville Fairgrounds. 
Independent Repeater Assn., Inc., 
616-698-6627 after 4pm EST. 
Web: www.w8hvg.org 
NJ· WASHINGTON TWP· 
Hamfest. Westwood Regional 
Jr/ Sr High School, 701 
Ridgewood Rd. BARA, 201-664-
6725. Email : K2ZO@arrl.net 
Web: www.bara.org 

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

Blue Star Productions 
612-788-1901 
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 
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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 
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: www.shownsale.com 

Northern Computer Shows 
978-7 44-8440 
E-Mail: inquiries@ncshows.com 
Web: ncshows.com 

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

JUNE 2 

IL • PRINCETON · Hamfest. 
Starved Rock RC, 815-433-2117. 
Email: bk9vzh_gov@yahoo.com 
PA . PITTSBURGH (BUTLER) · 
Hamfest. Breezeshooters ARC, 
412-221-3806. Email: 
n3ue@arrl.net Web: 
http: //www.breezeshooters.net 
VA. MANASSAS· Hamfest. Ole 
Virginia Hams ARC, 703-335-
9139. Email: n4yic@arrl.net Web: 
http: //www.qsl.net/ olevahams 

JUNE 7-8 

MS . PASCAGOULA · Hamfest. 
Jackson County Fairgrounds 
Civic Center. Jackson County 
ARC, 228-826-5095. Email : 
nn5af@arr.net Web: 
www.angelfire.com/ ms3/ jcarc 

JUNE 8 

MO . MACON · Hamfest. Macon 
County, Nemo, Schuyler, & Tri­
County ARCs, 660-385-3629. 
Email: nOpr@arrl.net Web: 
www.qsl .net/ nOpr / hamfest.html 
PA · BLOOMSBURG · 
Convention. Columbia Montour 
ARC, 570-784-2299. Email: 
n3kyz@jlink.net Web: 
http: //www.qsl.net/ cm-arc 
TN . KNOXVILLE • Hamfest. 
Cokesbury Center, 9915 
Kingston Pike. Knoxville RAC , 
865-670-1503. Email: 
d.bower@ieee.org Web: 
www.w4bbb.org 

JUNE 9 

IL - EFFINGHAM · Hamfest. 
National Trail ARC, 217-342-
3054 (M-F 9am-5pm). 
IL · GRANITE · Hamfest. 
Southwestern IL College 
Campus, IL Rt. 203. The 
Egyptian RC, 618-655-1232, 
email: w9pat@arrl.net. 618-667-
4592, email: kb9ail@arrl.net. 618-
656-0905 , email: k2kfw@arrl.net 
Web: www.w9aiu.org 
IL· WHEATON· Hamfest. Six 
Meter Club of Chicago, 708-442-
4961. Email : wa9fih@arrl.net 
http: //cyberconnect.com/ orion/ h 
amfest.htm 
KY · INDEPENDENCE · 

Hamfest. Northern Kentucky 
ARC, 513-797-7252. Email: 
n8jmv@arrl.net 

JUNE 14-15 

NE · SOUTH SIOUX CITY · 
Convention. 3900 Club, 712-252-
4107 (10am-5:30pm). Email: 
tands@pionet.net Web: 
http:/ / www.3900club.com 

JUNE IS 

NJ • DUNELLEN · Hamfest. 
Columbia Park. Raritan Valley 
RC , Inc., 732-469-9009, email: 
wb2njh@aol.com, or 732-968-
7789 
OH · MILFORD · Hamfest. 
Milford ARC, 513-753-5066. 
Email: kb8snh@cs.com 

JUNE 16 

IN . CROWN POINT · Hamfest. 
Lake County Fairgrounds. Lake 
County ARC, PO Box 90, Crown 
Point, IN 46308 
MA · CAMBRIDGE · Hamfest. 
MIT Radio Society / Harvard 
Wireless Club/ MIT UHF Repeater 
Assn ., email: wlgsl@mit.edu 
(617-253-3776 9am-5pm.) Web: 
http: //web.mit.edu/ w1 mx/ www / s 
wapfest.html 
MI . MONROE · Hamfest. 
County Fairgrounds. Monroe 
County Radio Communications, 
Assn., 734-242-9487 after 5pm. 
Email: ka8ebi@arrl.net Web: 
mcrca.org / hamfest.htm 

JUNE 28-29-30 

CA . FERNDALE · Convention. 
Humboldt ARC, Redwood ARC, 
Farwest Repeater Assn., & 
Southern Humboldt ARC, 707-
442-3866. Email: conven@hum­
boldt-arc.org Web: www.hum­
boldt-arc.org 

JUNE 30 

NY · QUEENS · Hamfest. NY 
Hall of Science parking lot, 
Flushing Meadow Corona Park, 
47-01 11 lth St. The Hall of 
Science Amateur Radio Club, 
718-898-5599. Email: 
WB2KDG@Bigfoot.com 



July 2002 
JULY 4 

PA - HARRISBURG 
(BRESSLER) - Hamfest. 
Harrisburg RAC , 717-938-8249. 
Email: k3pd@arrl.net Web: 
http://hrac.tripod.com/ July4.htm 

JULY 6 

WI - OAK CREEK - Hamfest. 
American Legion Post 434, 9327 
S. Shepard Ave. South 
Milwaukee ARC, Inc. , 414-762-
3235, email: ryatex@aol.com 

JULY 7 

IL - PEOTONE - Hamfest. 
Kankakee Area Radio Society, 
815-933-1323. Email: 
karsfest@yahoo.com Web: 
www.w9az.com 
PA - WILKES-BARRE - Hamfest. 
Murgas ARC, 570-824-7579. 
Email : n3wpg@juno.com Web: 
http://www.qsl.net/ k3ytl 

JU LY 12- 13- 14 

UT - BRYCE - Convention. Utah 
Hamfest Committee, 801 -547-
9218. Email: jimkatpa@aol.com 
Web: www.utahhamfest.org 

JULY 13 

GA - GAINESVILLE - Hamfest. 
Lanie rland ARC, 770-967-6364. 
Email: w4tl@arrl.net Web: www. 
lanierlandarc.org/ hamfest.htm 
TN - CLEVELAND - Hamfest. 
Cleveland ARC, 423-4 72-1 660. 
Email : bgault@wingnet.net 

JULY 14 

PA - KIMBERTON - Hamfest. 
Mid-Atlantic ARC, 6 10-667-1650. 
Email: sflink@juno.com Web: 
www.marc­
radio.org/ hamfest.html 
PA - PITTSBURGH (NORTH 
HILLS) - Hamfest. Northla nd 
Public Library. North Hills ARC, 
4 12-486-1681 . Email: aa3ta@be 
llatlantic.net Web: 
www.nharc.pgh.pa.us 

JULY 19-20 

OK - OKLAHOMA CITY -
Oklahoma State Fair Park, 
Oklahoma Bldg., intersection 1-40 
& 1-44. Central Oklahoma Radio 
Amateurs, Inc., 
www.geocities.com/ heart-

land/ 7332 

JULY 20 

NC - CARY - Hamfest. Cary 
Community Center. Cary ARC, 
email: n4nc@arrl.net 
NY - ALEXANDER - Hamfest. 
Genesee Radio Amateurs, 716-
343-2844. Email: wa2abq@local­
net.com 

ALL 
ILi 
c 0 R 

3.6 Volt 1200 mA 
Lithium-Ion Cell 

Sony # 18650. Rechargeable lithium-ion 
cell with solder-tabs. Ideal for high 
energy battery packs. 
0.72" dia. x 2.56" long. 

CAT# BTE-1200 

50 for $3.00 each 

Flexible thin film solar module designed to 
charge 6 Volt nickel cadmium, nickel metal 
hydride or gel cell packs. Module encapsu­
lated in Tefzel®/EVA for weatherproofing. 
Flat copper leads extend outside of encapsu­
lation to facilitate connection. Can be 
mounted on curved surfaces. 7.2 Volts @ 

100 mA. 11 .31" x 3.87". $2995 
CAT # SPL-675 each 

lccFT Lamp 3.2mm X 250mml 

3.2 mm diameter X 250 mm long. White. 

JKL BF5 o 0-20B CAT# BF-3250 

$ 7 each I 1 oo tor $6.oo each 

LED Tester 
Pocket-size led tester. 
Makes it easy to check 
functional ity, color, bright­
ness and uniformity. 
Plug anyleaded LED 
into one of 12 positions on 
the socket strip to test at current 
ratings from 2-50ma. The seven 
middle positions 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 

JULY 2 1 

IL - SUGAR GROVE - Hamfest. 
Fox River Radio League, 815-
786-2860. Email: w9ceo@arrl.net 
Web: www.frrl.org/ 
MA - CAMBRIDGE - Hamfest. 
MIT Radio Society / Harvard 
Wireless Club/MIT UHF Repeater 
Assn. , email: wlgsl@mit.edu 
(617-253-3776 9am-5pm.) Web: 

http: //web.mit.edu / wlmx/ www/ s 
wapfest.html 
MO - WASHINGTON - Hamfest. 
Zero Beaters ARC, 636-629-7368 
(days) Email: nOmfd@arrl.net 

JULY 26-27 

FL - MILTON - Hamfest. Santa 
Rosa County Auditorium. Milton 
ARC, 850-994-7335. Email: 

QUALITY Parts 

FAST Shipping 

DISCOUNT 
Pricing 

Lithium Battery CR123A 

Tekcell CR1 23A. 3 Volt lithium _ ~ 

cell. Commonly used in 
photographic equipment. 
1.34" long x 0.65" diameter. 

CAT# LBAT-123 10 for $2.60 each 
$285 100 tor $2.35 each 

each 800 for $1 .90 each 

Humidity Meter 

Duracraft. Relative humidity 
scale calibrated from 20% to 
100%, with 30% to 50% 
being designated the 
"Comfort Zone." 2" dia. 
meter in a wall-mount or 
table-top gray plastic case, 
3.55" high x 2.66" wide x 
1.1 8" deep. 
CAT# HMR-1 

$2~2h 
Nickel-Metal Hydride 

4.BV 850 mAH Battery Pack 

Phi lips # 25733. 
New, recharge­
able pack 
manufactured for 
cel l phones. Contains 
four 1.2 Volt, 850 mAh cells. 
Each ce ll is 1.8" x 0.65" x 0.3". 
With little effort you can remove the cells from th 
enclosed battery pack and reconfigure them to 

suit your needs. CAT# NMH-53 

$200 I 10 for $17.50 
each 

112 Volt 35 Watt Halogen Lampl 

General Electric Q35MR11 / NSP(FTE) 
MR-11 quartz halogen lamp. 
12 Volt , 35 Watt . 1.38" diameter 
Multi-Mirror™ lamp. 
0.15" pin spacing. 

CAT # HLP-350 

$350 I 10 for $30.00 
each 

Durable plastic S.P.D.T. momentary 
pushbutton switch frequently found 
in arcade games. Useful in any 
application requiring a large, 
rugged pushbutton switch. 
Button operates a 10 Amp 
snap-action switch. Plunger is 
0.86" diameter. Bezel is 
1.33" diameter. Threaded 
bushing is 1 .1" diameter and will 
mount in panels up to 0. 75" thick. 
Includes large plastic mounting nut. 
Avai lable in two colors: 

$3!~h 
BLACK SWITCH 375 
CAT# PB-216 $ each 

Incredible Price! 

This piezo si ren emits 
a piercing 100 db 
warble tone that 
is uncomfort­
able for anyone 
nearby. Only 
2.3" long x 1.7" x 1.5," it has an 
adjustable metal mounting bracket and comes 
with 6' of wi re. Operates on 9-12 Vdc. 
Includes a clip for operation with a 9V battery. 
Ideal fo r auto or home alarms. Large quantity 

available. CAT # ES-12 

$300 I 10 for $2.50 each 
each 100 tor $1.50 each 

Inverter, 5 Vdc Input 

TDK-2090. Inverter for small to 

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$500 
avai lable. CAT# INV-7 each 

ORDER TOLL FREE 1-800-826-5432 
Shop ON-LINE www.allelectronics.com 

MAIL ORDERS TO: 

ALL ELECTRONICS CORP. 
FAX (818) 781-2653 • INFO (818) 904-0524 

E-MAIL allcorp@allcorp.com ~ 
iii] 

P.O. BOX 567 • VAN NUYS, CA 91408-0567 
NO MINIMUM ORDER • All Orders Can Be Charged to Visa, Mastercard, American Express or Discover• Checks and Money Orders Accepted by Mail • 
Orders Delivered in the State of California must include California State Sales Tax • NO C.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. 

:.4CTURERS - We Purchase EXCESS INVENTORIES ... Call, Write, E-MAIL or Fax YOUR LIST. 
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JULY 27 wa4tfr@worldnet.att.net Web: 
http://home.att.net/-k4ozl/ marc. 
htm 

JULY 26-27-28 

AZ - FLAGSTAFF - Convention . 
Amateur Radio Council of AZ, 

602-881-2722. Web: www.arca­
az.org / area 

NC - WAYNESVILLE - Hamfest. 
Western Carolina ARS, 828-236-
0181. Email : wa4ola@arrl.net 
http://wcars.org/ hamfest/ index.htm 
NY - FRANKFORT - Hamfest. 
Utica ARC, 315-797-6614. Email: 
ktrnd@borg.com 

Development Campus, 6375 
Harrison Ave. OH-KY-IN ARS, 
859-657-6161. Email : 
wd8jaw@arrl.net Web: 
http://www.ohkyin .org 

JULY 28 

CA- SANTA ANA-ACP 
Computer Show & Swapmeet. 
Giant ACP Parking Lot. 714-558-

OH - CINCINNATI - Hamfest. 
Diamond Oaks Career 

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 (Call 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, 1 OOOC , 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, A 1000 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 II/lie, 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 Discounts for 3 or 6+ cartridges Mix and match 

Printer 
Call for Others Not Listed! 

Canon BJC-4000 Series, 2000, 5000 Series, Multipass Series 
Canon BJC-6000, 3000, S400, S450, S600, Multipass 755 
Canon BJC-70, 80 , 85 (3 pack Black I 3 pack color) 
Epson Stylus Color, Color Pro, Pro XL 
Epson Stylus Color II , lls, 200 
Epson Stylus Color 400, 500, 600, 800, 850, 1520, Photo 
Epson Stylus Color 440, 660, 670, 740, 760, 860 
Epson Stylus Color 750, 900, 980, 1200 
Epson Stylus Color 480, 580, 880 NEW 
Epson Stylus Color 777, 870, 875, 1270 Requires Empty Return ! 

BLACK Cartridge COLOR Cartridge 
Qt 1 I 3 I 6+ Qt 1 I 3 I 6+ 
4.50 I 3.83 I 3.69 10.95 / 9.31 I 8.98 
7.95 I 6.76 I 6.52 7.50 I 6.38 I 6.15 
9.95 I 8.46 I 8.16 14.95 / 12.71/12.26 
9.95 I 8.46 I 8.16 13.95 / 11.86 / 11.44 
9.95 I 8.46 I 8.16 13.95/11.86/11.44 
9.95 I 8.46 I 8.16 13.95/11.86/11.44 
9.95 I 8.46 I 8.16 13.95/11.86/11.44 

10.95 / 9.31 I 8.98 15.95 / 13.51 / 13.08 
10.95 / 9.31 I 8.98 14.95 / 12.71 / 12.26 
11.95/11.95/11.95 15.95/15.95/15.95 

Quality Inks and Toners for: 
HP Epson Lexmark 
Canon Apple XerCK 

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 
Ink/et Call or see us online! 
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8813. Email: jferguson@ 
acpsuperstore.com Web: 
www.acpsuperstore.com 
MD - TIMONIUM - Hamfest. 
BRATS, 410-828-1605. Email: 
bbennett@ketron.com Web: 
www.bratsatv.org 

August 2002 
AUGUST 2-3-4 

OR - PORTLAND - Convention. 
Willamette Valley DX Club, 360-
256-7437. Email : k7ar@arrl.net 
Web: www.wvdxc.org 

AUGUST 3 

NY - ITHACA - Hamfest. 
Tompkins County ARC, 607-257-
6066. Email: 
jdreid@lightlink.com Web: 
www2.compcenter.com/- tcarc/ 
OH - COLUMBUS · Hamfest. 
Voice of Aladdin ARC, 614-846-
7790. Email: kb8kpj@cs.com 

AUGUST 3-4 

KY - LEXINGTON - Convention. 
National Guard Armory. 
Bluegrass ARS, Inc., 859-253-
1178. Email: jrbarnes@iglou.com 

AUGUST 4 

NY - WILLIAMSVILLE -
Convention . Lancaster ARC, 716-
683-8880. Email: luke@town­
countryflorist.com Web: 
http://hamgate1.sunyerie.edu/-larc 

AUGUST 10 

IL - QUINCY - Hamfest. Western 
IL ARC, 217-222-4467. Email: 
w9awe@arrl.net Web: 
www.qsl.net/ w9awe 
WI - BARABOO - Circus City 
Swapfest. Sauk County 
Fairgrounds, Hwy. 33. Yellow 
Thunder ARC, Inc. , 608-356-
2313, email n9udo@arrl.net or 

608-643-6908 days, 608-643-
6453 eves. Web: 
www.qsl .net/ ytarc/ hamfest.htm 

AUGUST 11 

IL - PEOTONE - Hamfest. 
Hamfesters Radio Club, 708-756-
7984. Email: wb9wfr@arrl.net 
Web: www.hamfesters.org 
IN - GREENTOWN - Hamfest. 
Kokomo & Grant County ARCs, 
765-668-4814. Email: k9nqw@ 
arrl.net Web: www.grantarc.com/ 
greentown.html 
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I II I 
By Bob Vun Kannan 

Part 6 

RVK-Basic is a free Basic compiler for the Atmel AVR line of microcontrollers. You can download a copy 
of this compiler from the Nuts & Volts web site (www.nutsvolts.com). With this compiler, you can write 
and compile very fast, efficient programs for most of the AVR microcontrollers. 

In this article, we will continue the subject of 
program structure and take a good Look at loops. 

The DO Loop 

The DO loop is a simple method of repeating code forever, or until you 
make it exit from the loop. A good example of this kind of usage can be 
found in the Xylon program supplied with the compiler and reproduced 
hereafter. 

DEVICE 2313 
MHZ 4 
REVISION XYLON_010313.0-rvk 

' .. A DEMO PROGRAM TO PRODUCE MOVING LIGHTS .. 
' .. ON AN STK200 BOARD ........ .. .. ...... .... . 

DIRPORT B,OUT 

EEDATA BEGIN: ,6 
EEDATA ,&BOl 111110 
EEDATA ,&BlOl 11101 
EEDATA ,&B11011011 
EEDATA ,&Bl 1100111 
EEDATA ,&Bl 1011011 
EEDATA ,&B10111101 

READ max,BEGIN: ,O ' .. . read number of data values 

DO ' ... do forever. .. 
FOR i = 1 TO max ' .. . pattern length is max ... 

READ temp,BEGIN:,i 
OUTPORT B,temp 
PAUSE 100 

' ... write value to the port 
' ... time kill 100 mseconds .... 

NEXT 
LOOP 

This program causes lights to move in and out in a manner reminiscent 
of the moving light display on the fiendish robots of the old Battlestar 
Galactica space opera . Note that the DO and LOOP statements cause the 
program to repeat endlessly over and over. 

The only way out of a DO/ LOOP is to insert an EXIT DO statement 
inside the loop. When encountered, such a statement will transfer program 
flow to the statement after the next LOOP statement. 

The FOR NEXT Loop 

Just inside the DO/ LOOP of the Xylon program, there is a FOR/ NEXT 
loop. This type of loop uses a variable as a counting number and counts (in 
increments of 1) unti l the loop variable equals the value following the TO 
keyword. In the case in point, the variable i will be 1 on the first time through 
the loop and will increment by one each successive time through until it 
reaches the NEXT statement with a value equal to the variable max. At that 
point, the program will then reach the LOOP statement. 

The variable used as the loop variable may be either an integer or a 
byte. A byte, particularly a register byte, will execute more quickly and gen­
erate fewer words of code. 

The reader should note well that the FOR/ NEXT loop in RVK-Basic will 
always execute the contents of its loop at least one time because the test 
for exiting the loop is at the bottom of the loop in the NEXT statement. This 
is different from other forms of Basic (like Quickbasic and Power Basic) 
where the test is made at the top of the loop. Also take careful note of the 
fact that the loop will exit only when there is an exact match between the 
loop variable and the final value. (In other Basics , the loop will also termi­
nate when the loop variable exceeds the final value.) 

It is also possible to exit the FOR/ NEXT loop by executing an EXIT 
FOR statement inside the loop. Whenever this happens, program flow will 
resume at the statement following the next NEXT statement. 

So in our example of code above, the FOR loop will execute max times , 
beginning with i set to 1. Since max was set to 6 by the READ statement 
just above the loops, this FOR loop will execute six times. 

Because the value of i is known to increment from 1 to 6 in this loop, 
the program can use the i variable as an index to point to successive bytes 
in EEPROM. On the first pass through the loop, the READ statement inside 
the loop will get the first value after the BEGIN: location. So the first time 
through, the temp variable will become &BOl 111110, which means that the 
B,O a nd B,7 LEDs will be turned on. The next pass, when i = 2, will read 
&BlOl 11101 and turn on the B,1 and B,6 LEDs. 

In general , the FOR/ NEXT loop is very useful for counting repetitions. 
You 've also seen that a READ statement can be used to retrieve a byte from 
EEPROM and that the EEDATA statement will place data in the EEPROM. 
Look up the STORE statement in RB.TXT to learn how to write to the EEP­
ROM under program control. EEPROM is a great place to store tables and 
constants and can be used to store data that changes very seldom. 

The WHILE WEND Loop 

The WHILE/ WEND loop is a loop with a built-in test at the top of the 
loop. This loop will continue repeating itself until the test condition fails. 
There is also an EXIT WHILE statement that may be used inside the loop 
to exit. 
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LEARNING RVK-BASIC 

Let's use a WHILE/ WEND loop to cause a program to hold up until D,O 

goes high. We could do this with the following code: 

INBIT temp,D,O 
WHILE temp = 0 

INBIT temp,D,O 

WEND 

The first statement reads the LSB (Least Signifi cant Bit) of D into the 
variable temp. The While loop will then continue to loop until temp 
becomes non-zero (D,O goes high). 

In all fairness to the ubiquitous DO loop, we could have accomplished 

the same thing with the following code: 

DO 

LOOP 

INBIT temp,D,O 

IF temp I 0 THEN 

EXIT DO 

END IF 

So now that we have two ways of doing the job, which is better? The 

first version used four lines of RVK-Basic and the second took up six lines 

of RVK-Basic. Does that mean the first is tighter than the second? 

Looking at the Assembler 

The good programmer will not be afraid to use all the tools available to 

him. To answer the question posed by the two different approaches in the 

example above, we will make use of a peculiarity of RVK-Basic. 
This compiler does not generate object code (or machine code) . 

-AU T 0 TIME C 0 RP 0 RAT I 0 N-

$19.00 
+parts 

LCD Flat Screen Repairs 
• LAPTOP DISPLAYS 
• MONITOR DISPLAYS 

KIOSK DISPLAYS 

For details: www.repairLCD.com 
Autotime Corporation (503) 452-8577 

6605 SW Macadam Ave. , Portland, OR 97201 
Custom mounting and video walls at www.slim-screen.com 

C ircl e #30 on t h e Read e r Se r vi c e Card . 

68HC11 & 68HC12 
Microcontroller Modules! 

Unique design-- just plug them right into your sofderfess breadboard! 

~~ ~~~x~.!~~~!1 ~:Module from $49 ~~!!~~~!s~::ri:mily 
•from $79 

Micf'ulJuf'e-11™ 
•compact 2-i nch x 2- inch 68HC11 module from $68 

A~a(;Ji-11™ Family 
• 68HC11 modules with l ots of 1/0 lines from $63 

A~aLJiYl 2TM Family 
•choice of 832, 060, DG128 
•from $99 

MicPul30MY12™ 
• lowest-cost BDM pod! 
•only $79! Apollcation Cards Available: 

• stepper motor driver 
•voice record/playback Toll-free: 1.-877-963-8996 
• LCD/keypad/PC keyboard 
• data acquisition. DAC T eC~'1CJICJPiC<5il 
•CAN • ethernet • more! ---_--=-- APfs ~~ 

Visa•MasterCard 
Discover•Amex 

963-8996 ~~ Fax: 
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Instead, the RVK-Basic compiler generates assembler source code. This is 

text code that you can actually look at with an editor (li ke EDIT or 
Notepad) . After the compiler has generated this assembler file , the assem­
bler will generate severa l files which may include object code for program 

memory, object code for EEPROM, and a LIST file which will show you 

where everything is located in memory. 

Take the first example of the WHILE loop above, put a DEVICE 1200 
statement on the front end and save it as TESTl .BAS. Now compile it by 

RB testl 

Then assemble that with 

ASM testl 

Now open up the TESTl .LST file with an editor and pull down into it until 
you see the following (at the bottom of the file). 

OOOOOa 27ff RST_OO: CLR r3 1 ; ... main program begins here .. 
OOOOOb b9f8 OUT ACSR,r31 ; .. power up anlg comp ... 

OOOOOc bbf7 OUT DDRB,r31 

OOOOOd bbfl OUT DDRD,r31 
OOOOOe b3f0 IN r31,PIND INBIT temp,D,O 
OOOOOf 70fl ANDI r31 ,$1 
000010 2e0f MOY TEMP_,r31 

WHILE temp = 0 

DLOOlB: 

000011 eOdO LDI r29,$0 
000012 120d CPSE TEMP _, r29 
000013 c001 RJMP IFOOlE 

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 h arnesses and easy 
mounting kits available too. See www.seetron.com today. 

• 3.2 x 1.4 in. supertwist LCD 
• 2400/9600 baud seria l $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 

• Fon t 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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LEARNING RVK-BASIC 

000014 cOOl RJMP IFOOlX 

000015 c004 IFOOlE: RJMP ENOOl 

000016 b3f0 IFOOlX:IN r31,PIND 
' 

INBIT temp,D,O 
000017 70fl ANDI r31,$1 
000018 2e0f MOV TEMP _, r31 

000019 cff7 DL001L:RJMP DL001B 
' 

WEND 

00001a cfff ENOOl: RJMP ENOOl ; END 

.eseg 

.exit 

This is where your code gets executed. The numbers on the left are the 

addresses (in hex) of the program counter. We can see that our test code 

begins with the first INBIT statement (isn't it nice to have your original Basic 
code embedded as comments?) at address OOOOe and continues through 
the WEND statement at address 000019. That occupies 12 words of mem­

ory. 
Now compile and assemble the code, which uses the DO loop and look 

at its LST file. 

OOOOOa 27ff 
OOOOOb b9f8 

OOOOOc bbf7 
OOOOOd bbfl 

RST _00: CLR r31 ; ... main program begins here .. 
OUT ACSR,r31; .. power up anlg comp ... 

OUT DDRB,r31 

OUT DDRD,r31 

DL001B: DO 

OOOOOe b3f0 IN r31,PIND 
' 

INBIT temp,D,O 
OOOOOf 70fl ANDI r31,$1 
000010 2e0f MOV TEMP_,r31 

000011 eOdO LDI r29,$0 ; IF temp I 0 THEN 

000012 160d 

VU METERS 
250 µA at full scale . Meter 
resistance 1000 Ohms. Black 
face with VU scale in white 
and red, marked from -20 to 
+3. • 1.625" sq. x 1.125" 
deep. 
95U011 $2.00 each 
• l.75" sq. x 1.25" deep. 
95U012 $2.50 each 
AMORPHOUS 
Solar Panels 
These plates are produced 
according to universal stan­
dard. It is an amorphous 
silicon thin film device de­
posited on a glass substrate. 
Encapsulated for weather 
protection, Aluminum 
frame, Output connector 
with 6' cord with battery 
clips. Dimension: 12" X 36" 
X 3/4", Weight:4.551b, 
Rated Power: 7-15 Watts, 
Voltage: 13 ~ 24VDC, Typi­
cal Current: 850 ~ 1090ma. 
AC121 $79.00 

More on website 

! RHEOSTAT 
250HM 1SOW 
150R25 $16.00 each 

CP TEMP_,r29 

GE SILICON 
DIELECTRIC 
COMPOUND #G624 
Silicone grease, water repel­
lant, and insulator for termi­
nals, connectors, high voltage 
insulators, ignition, systems 
and gears. 8oz tube . 
22Z002 $9.95 each 

~ 
More 

Steppers 
on Web 

Vextra Stepping 
Motor 
Bipolar(4-wire) 5.6V .SSA 1.8°/ 
step 200 step/revolution 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 

VERO VME BUS J2 
BACKPLANE 
Ten positions: male one side, 
female other side. Comes with 
two VME bus compatible termi­
nators. 5V power through four 
8-32 studs or solder through 
holes. 
Vero # 425-55725. 
98C041 $1~95each 

alltronics.com 

DISPLAY~"~· ·­
MISER -l ~ '""'"'I 

Save wear and tear on 
your monitor. Save on 
electric bills with Display 
Miser. This item automati­
cally shuts down the moni­
tor after a predetermined 
amount of time. The user 
can program the time to 
shutdown from 10 to 42 
minutes . Easy connection 
to PC with diagram printed 
on bottom of unit . No tools 
needed - just plug-ins ! 
98C027 $4.95 each 

~ 
9 voe soo mA 
WALL WART 
Center negati ve coaxial 
connector. 
96E008 $4.95 
BIPOLAR 
STEPPER MOTOR 
DRIVER IC 
600mA output current ca­
pability per channel. l.2A 
peak output current (non­
repetitive) per channel. 
36V max. Enable facility. 
Temperature protection. 
Logical "O" input vo ltage 
up to l.5V (high noise 
immunity) . Internal clamp 
diodes. With documenta­
tion. 
L293D $3.00 each 

VISA~-- ·· ~ 

~ 
Mail Orders: PO BOX 730 - Morgan Hill , CA 95038-0730 

Phone: (408) 847-0033 Fax: (408) 847-0133 
Download our Catalog: http://www.alltronics.com 

Dealers welcome by appointment. Visa , M/C, Am Ex 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. 

C irc le # 29 o n th e Read er S e r vice C ard. 

000013 f409 BRNE IF002 
000014 cOOl RJMP 

00001 5 cOOl IF002: RJMP 

DL001L 

DLOOlE 

END IF 

EXIT DO 

000016 cff7 D LOO 1 L: RJMP DL001B LOOP 
DLOOlE: 

.eseg 

.exit 

Here we can see that the equivalent code stretches from the DO state­
ment to the LOOP statement, or from address OOOOe to 000016. That's only 
nine words of code, or three words of code less than doing the job with a 

WHILE loop. 

I can hope at this point the reader of all six of these articles on Learning 
RVK-Basic has made great progress and is now capable of writing his own 
code and getting it running. But no matter how much you think you know 
about this language, make it a habit to look things up in the RB.TXT file as 
you write your code. This will not only help you to always get your syntax 
right the first time, but you will stumble across new statements and ideas 

from time to time. 
Remember that the secret to getting embedded code running success­

fully is to test and debug very, very small portions of the code first. Then 
integrate the small portions together into bigger portions and debug again. 
Continue in this manner, testing small portions until the whole program is 

up and running. 
Happy programming! NV 

<:::::.neck oiAt the- 11ew'e-.5t "~u::L;t;o/15" to the­
NiAts &. Volts Book.Store-. 

..Se-e- our ad on Pa9e-_50 . 

BATTERIES FOR EVERY 
ELECTRONIC APPLICATION 

Authorized Sanyo Battery Distributor 

See us at batterystore.com 

21 years of Battery experience 

TNR Technical , Inc. 
Sanford , FL• 800-346-0601 

Santa Ana, CA • 800-490-8418 

Circle #31 on t he Reader Service Card. 

Learn the fundamentals of 
oscilloscope operation expertly 

presented by a cpllege professor! -

Our videotape and training manual 
gets- you ori track to effeofive ly using 

1 
~ , , L """ ...,.. a scope fast. 

+ - !- J t-- ,_ - • ~' . T • , I ' ' I I 
-~ +- l.ncl.1,Jtjes cer~1f1~at1on exam. 

In this program, you'll learn how to: 
- operate basic scope controls 
- set the trigger level 
- readthe graticule 
- take accurate measurements 
- analyze waveforms 
- select the correct probe 

.. . and much more! 

Introductory Price: $24.95 
+ $5.00 S/H (US) 

To order your vhs tape and 
training manual , send check 

or money order to: 
SYSPECINC. 
PO Box 2546 

Syracuse, NY 13220-2546 
1-877-SYSPEC 1 
www.syspec.com 
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HAM6EAR 

SATELLITE TV. Complete se lection of C 
& Ku band equipment, 
WWW.DAVESWEBSHOP.COM 

2.4GHz ATV - 8 channel TRANS­
MITTERS AND RECEIVERS. 35mW 
output power, I video channe l, 2 audio. SMA 
connectors. NTSC/PAL compatib le. Includes 
1 /4 wave rubber duck antenna. Standard fre­
quencies are: 2398, 2405, 2412, 2416, 2420, 
2428, 2435, 2442 MHz. Custom frequencies 
are available. See ad in this section for power 
amplifier. $79/each for transmitter. 
$79/each for receiver. EzATV. Visit 
our web-site for dealers or order on-line at 
www.4atv.com 

I .lGHz ATV - 8 channel TRANS­
MITTERS and RECEIVERS. 75mW 
output power, I video channel , 2 audio. SMA 
connectors . NTSC/PAL compatible . Includes 
I /4 wave ru bber duck antenna. Standard fre­
quencies are: 1250, 1255, 1260, 1265, 1270, 
1275, 1280, 1290 MHz. Custom frequencies 
are ava ilable. $79/each for transmit­
ter. $79/each for receiver. EzATV. 
Visit our web-site for dealers or order on­
line at www.4atv.com 

2.4GHz POWER amplifier with power 
supply. I 0-40 mW input, I (one) watt output 
with in- line SMA connectors and built-in 
heat sink. Approx. 2" x 2" x 518" size. 
Frequency range 2.3GHz-2.SGHz. 
$189/each. Compatible with all ATV prod­
uct lines. See our website for more info on 
accessories and transmitter and receiver 
modules. EzATV. Visit our web-site for deal­
ers or order on-line at www.4atv.com 

SUPER HIGH GAIN 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. $179/ea. SPECIAL 
PRICE. EzATV. Visit our web-site for dealers 
or order on-line at www.4atv.com 

WANTED: ROCKWELL-Collins HF-80 
equipment, 851 S-1, 237B-3 log periodic, 
Collins literature. Jim Stitzinger 661-259-
20 I I, 661-259-3830 (fax), jstitz@ pacbell .net 
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NEW ICOM IC-VS VHF 5.SW handheld 
with full keypad, CTCSS/DCS 
encode/decode, tone scan, I I OOmAh battery 
and charger+ optional battery case $199.99. 
Easy modification for full TX I 36-l 74MHz.To 
order call 1-800-977-0448 or visit 
http://www.nsiradio.com/ 

ICOM F-1 I I 6ch VHF SW business 
band handhelds with rapid desktop chargers, 
2-tone decode , scan, PL/DPL only $269.99. 
Call 1-800-977-0448 or orde r on line 
http://www.nsiradio.com/ 

BA TTERIE!i/ 
CHARGER§ 

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 # 150-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, 252 1 W. La Palma 
#K,Anaheim, CA 9280 I. 714-952-2114, FAX 
714-952-3280. www.a-aengineering.com 

CB­
!iCAl\11\1 ER!i 

240+ CHANNEL CB/HAM/FRS/COM­
MERCIAL radios: AM/FM/SSB/CW export/ 
domestic: RCI , TEKK, Motorola, Uniden, 
Cobra, Ali nco, Kenwood. Mies, antennas , Ii n­
ears , mete rs, mod books, manuals , schemat­
ics , night scopes, and tons more stuff! 
Catalog $3 . MAXTECH, Box 8086, New 
York, NY I 0150. 718-547-8244. www.penny 
circus.net 

CB MODIFICATIONS! Freq­
uencies, books, kits, high-perfor­
mance accessories, plans, repairs, 
amplifiers, I 0-meter conver­
sions. The best since 19761 
Catalog $3. CBCI, Box 306SSNV, 
Tucson, AZ 8S7S I. 
www.cbcintl.com 

LOW PRICES in CB/amateur/ 
scanners/ma rine/rada r detectors . B.J . 
Electronics, PO Box 518, Fleetwood, NJ 
I 0552. 914-665-3241 . www.bjelectronic.com 

COMPUTER 
HARDWARE 

DATA ACQUISITION: This very com­
pact and low-cost kit will allow virtua lly 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 t iny 
size provides e ight ana log inputs, four digita l 
inpu ts , and four digital outputs. 
www.electronickits.com 

EVERYTHING NEW w/warranty! Best 
prices. Motherboards with CPU 900MHz 
$145 , custom configured systems. Pe ntium 
566MHz sys tems loaded $199. Pentium II 
systems $249. Modems, multimedia kits $29, 
scanners, monitors , cases, $20. Hard drives 
to 200 gigabytes. 540 megabyte $I 5. Call 
714-778-0450. Email : cci@sur 
fside.net 

DEC EQUIPMENT WANTED! !! We 
are buying DEC systems, boards, termi nals, 
drives and peripherals. Also Scientific Micro 
Systems (S MS), 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 
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VGA TO COMPOSITE (NTSC) VIDEO 
CONVERTER - ULT-2000. Hand held . 
Powered from keyboard with S-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 

UsedComputer.com IS your on line 
used com puter equipment marketplace . 
Notebooks, desktops, printers, part s, free 
classifieds, I OO's of dealers, quantity deals , 
information. Visi t UsedComputer.com today. 

MicroPricer.com® 
comparisons on new 
appraisals on used 
MicroPricer.com today. 

SHOWS price 
equ ipment, and 

equipment. Visit 

COMPUTER 
SOFTWARE 

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 

LIQUIDATION WINDOWS 
95/98/2000, Office suites $I 0-69. Office Xp 
$149. 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. mo mnpop@gate.net 

WANTED MICROSOFT: Windows, 
Office, Server software. Complete sealed 
packages, or manuals, or CDs only. 914-738-
6830. 

~ .-.1 ~-!~_L.::::!.J 
WWW.SCHEMATICA.COM FOR pro­
fessional freeware and shareware.Active and 
passive filter design, 555 designer, linear sim­
ulators. 

COMPUTER 
' 

EOUIPMEl\IT 
WAl\ITED 

WANTED: FOR historical museum, pre-
1980 microcomputers, magazines, and sales 
literature . Floyd, VA 24091-0341 (540-763-
331 1 /540-745-2322). 

DEC EQUIPMENT WANTED!'! We 
are buying DEC systems, boards, terminals , 
drives and periphera ls. Also Scientific Micro 
Systems (S MS), CMD, Databi lity, Dilog, DSD, 
EMULEX, other DEC compati bles. Please 
contact us for a quote or fax/email your 
equipment list.We buy, se ll , and trade. KEY­
WAYS, INC., 937-847-2300 or fax 937-
847-2350 or emai l buyer@keyways.com 

I 
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EOUIPMEl\IT 
DEC EQUIPMENT WANTED!!! We 
are buying DEC systems, boards, terminals, 
drives and peripherals. Also Scientific Micro 
Systems (SMS), CMD, Datab il ity, Dilog, DSD, 
EMULEX, other DEC compatibles. Please 
contact us for a quote or fax/email your 
equipment li st.We buy, sell, and trade. KEY­
WAYS, INC., 937-847-2300 or fax 937-
847-2350 or email buyer@keyways.com 

A-COMM ELECTRONICS: we buy and 
se ll t est equipment. http://www.a-comm.com 
11891 E. 33rd Avenue, Aurora, CO 800 I 0. 
Tel : 303-341-2283, fax 303-341 -2293 . 

POCKET TESTBENCH , inexpens ive 
RS-232 virtua l instrument, with oscilloscope, 
logic analyzer, counter, and generator modes. 
New WST-1 00. 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 equ ipment, 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 reg istration or cookies. 
www.big-list.com 

MODEL 3 2 I quickly and accurate ly mea­
sures virtually any type of cable, pinpoints 
breaks . No need to know manufacturer's 
specifications, or NVP. For further informa­
tion write or fax: CABLE DYNAMICS, 
PO BOX 34594, Phoenix, AZ 85067, te l/fax 
623-93 1-6262. 



USED TEST equipment sale specials. 
Equipment on sale. Check our web page to 
see what equipment we are offering at ou r 
lowest prices! www.calibration .com 
Instrument Repair & Rental Labs, Inc., 1-888-
573-5468. Colorado 303-469-5335. Mail to 
sa les@testequip.com 

- - - - - - - - - - . 
RECEIVER• METER A Handheld Counter-Surveilance Meter 

So Sensitive It's Like a Wideband Receiver! 

BROADBAND : 10 MHz lo 4.5 GHz usable range 

HIGHLY SENSITIVE : Delee~ · Cover! Video alld Audio Bugs 
al 10 ~ · 1.4 GHz ~ealed'microwave ovens al~~ 
For Compllfei Wireless Selvp, RR Sniffei, RF Une leakage 

DUAL MODE : UN EAR-For measuring weakesl s~nals 
DETECTION : LOGARlTHMIC • IOCNJ:1 dynamic signal range 

SENSITIVITY CONTROL : > 10 dB manuafy adjusled gain 
80 HR. OPERATION (Apf!Or.): 111~ 1 AA a~alin e batteries 

ANALOG METER and LED DISPLAYS : The LED display lor dis lance and nighWme 
SILENT VIBRATE MODE : Swilchab~ rib!alorfor signal deleclion rti~out direcl viewing 

Including shipping and handling $8 !} 
( CA. residents add 8% Sales Tax) 

Alan Broadband Company 
93 Arch Street 

Redwood City, Ca. 94062 

Phone : (888) 369·9627 

FaxlPhone: (650) 369·9627 

www.zapcheckeracom 

FEITEK PROVIDES repair, calibration 
and traceable certifications of test equip­
ment. Free estimates. We buy, sell and trade 
a ll makes of test equ ipment. Visa and 
MasterCard accepted. Check out our inven­
tory and specials at WWW.FEITEK.COM 
2752 Walton Road, St. Louis, MO 63 I 14, 314-
423-1770. 

!iECURITY 

ALARM LAND.COM SECURITY 
devices for professionals. Motion detectors , 
panels, contacts, CCTV, and more. Fax your 
order to 732-840-1390. 

SURVEILLANCE-COUNTERSUR­
VEILLANCE: I buy and sell used equip­
ment. Steve 410-879-4035. 

KEYSTROKE LOGGER: This tiny piece 
of hardware installs between your keyboard 
wire and computer in seconds. Then it logs 
all keystrokes, which you can view at your 
convenience . www.spousewatcher.com 

SURVEILLANCE EQUIPMENT: 
Pinhole camera $48, 9 hour tele-recorder 
$107, bug detector $I 05, video transmitter 
$89, low prices. www.mjelectronics.com 
914-699-2294 New York. 

2.4GHz: WIRELESS transmitter 
/receiver kit. ASK-2008-TR, 8 fre­
quencies uP controlled 2.300 to 2.48 1 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. $125. Mateo, Inc., 
Schaumburg, IL, 1-800-719-9605, 
sales@matco.com or visit/order on-line at 
www.matco.com 
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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 $)49-$529. 
Mateo, Inc., Schaumburg, IL, 1-800-7 19-9605, 
sales@matco.com or visit/order on-line at 
www.matco.com 

~ 
9 VOLT IR sensitive B/W high res 
4JO TVL camera with optional black 
low-profile swivel adjustable enclosure . Pin 
hole or Std. lens type . 6, 8, and 12mm lens 
are availab le . 1/3" CCD, 3.6mm/F2.0 lens 
included; works from 7.S-1 J VDC, highest 
voltage range in market. 0.08 lux, 1.27" x 
1.27" x O.S"D pinhole o r I" deep standard. 
$49 each. Enclosure: $8; o ptional lens: 
$ 18. Dealers welcome . Mateo, Inc ., 
Schaumburg, IL, I -800-7 I 9-960S , 
sa les@matco.com or visit/order on-line at 
www.matco.com 

AS- I 004 WIRELESS 2.4GHz:, FCC 
approved. 2.4GHz transmitter & receiver 
with audio! Capable handling total of 4 wire­
less cameras, range: >300'. Built-in camera, 
400 TV lin e. Reduced price! 
$1 79/system. Additional cameras, 
$1 I 0/ea. Mateo, Inc., Schaumburg, IL, 1-
800-7 I 9-960S , 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 li nes), or color (420+ lines) available . 
Standard 3.6mm lenses with optional lenses 
of 6, 8, and 12 mm at $20 extra. B/W 
$I 19/each. Color $1 79/each. Small 
compact size with sun shield. Mateo, Inc., 
Schaumburg, IL, l-800-7 I 9-960S, 
sales@matco.com o r visit/order on-line at 
www.matco.com 

S" AND S.S" LCD high definition 
color monitors w/stereo. 960 x 240 
pixels w/ brightness and tint controls. 
Attractive enclosure with built-in speaker. 
Great for security or general pu rpose 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, l-800-719-960S , 
sales@matco.com or vi sit/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 ill uminates up to a distance of 20 feet. 
12 vo lt operation. Color $149, B/W 
$99. Mateo, Inc., Schaumburg, IL, 1-800-7 I 9-
960S , sa les@matco.com or visit/order on­
line at www.matco.com 
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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, $269. Mateo, Inc., Schaumburg, IL, 1-
800-719-9605, sales@matco.com or 
visit/order on-l ine at www.matco.com 

SECURITY DISTRIBUTORS needed 
for our complete line of products. See our 
product features in the center color spread 
on page 43 . www.matco.com and 
call I -800-71 9-960 S. 

16 CHANNEL MULTIPLEXER 
MUX-1600. 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 

HI-TECH SPECIAL PROJECTS 
SECURITY HARDWARE, CON­
SULTING: Numerous building, vehicle , per­
sonal, communications security devices , sys-
tems, technologies , countermeasures . 
LONE STAR CONSULTING, 
INC. Catalog online: 
www.lonestartek.net, 91 S-474-0334. 

SEE THE NEW MATCO PRODUCT 
FEATURES AND PRICES in the color 
center spread on page 43. 

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. 7S ohm termination 
switch for balancing with all types of CCD 
board cameras and other video inputs. 
$I J9/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 

HI-TECH SPECIAL PROJECTS 
SECURITY HARDWARE, CON­
SULTING: Numerous building, vehicle, per­
sonal, communications security devices , sys-
tems, technologies, countermeasures. 
LONE STAR CONSULTING, 
INC. Catalog on line: 
www.lonestartek.net, 91 S-474-0334. 

WIRELESS COLOR rechargeable 
2.4GHz: system,ASK-7003-TR. I SO foot 
range. Includes camera/transmitter, receiver 
and built-in battery pack with charging sys­
tems. Range I SO feet. High volume sell­
er! $I 59. Mateo, Inc ., Schaumburg, IL, 1-
800-719-9605 , sales@matco.com or 
visit/order on-line at www.matco.com 

'" ·I!· 
COLOR & B/W board cameras 
w/cases, BX-120-LC (3SO lines color) $89; 
BX-125-LC (380 lines color) $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 

HI-TECH SECURITY: Electronics, com­
puters, internet, financial, energy, phone, 
communications, survei llance, privacy, poly­
graphs, physical survival , electronic harass­
ment, stealth technology, veh icles, occupa­
tion , many more! CONSUMERTRON­
ICS. www.tsc-global.com Catalog $3 : 
PO 23097, Albuquerque, NM 87 I 92. 

CAMERA DISTRIBUTION Box, 
XF-250-DC/XF-250-AC. Connect 
your cameras directly to power source with 
screw terminals or plug in using a 2. 1 mm 
connector. Special price: $59 (DC 
version) and $49 (AC version). Can 
use pre-molded SO foot video/power 
cable A-402-CA $IS. Mateo, Inc ., 
Schaumburg, IL 1-800-719-9605 , 
sales@matco.com or visit/order on-line at 
www. matco.com 

KX-880 AND KX-880-C. WITH 
SPECIAL sun shield and 
weatherproof/waterproof des ign with swivel 
bracket. Standard 3.6 mm lens. Will work 
with Mateo Scanning Motor. 420 TVL B/W, 
$89/each. Color 350 TVL, $1 29/each. 
Mateo, Inc., Schaumbu rg, IL P: 1-800-719-
9605, sales@matco.com or visit/order on­
line at www.matco.com 

LOW-COST video cameras fo r home, 
hobby, robotics, nanny monitoring. 
www.helltek.com 
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COUNTER-SURVEILLANCE=$2SO 
HR! Electronic eavesdropping is unbeliev­
ably widespread! Are you sure you 're safe? 
Learn how others (without prior experi­
ence) earn $250 HR in the fascinating field 
of COUNTER-SURVEILLANCE! For FREE 
catalog call: 1-800-7J 2-5000. 
HTTP://WWW.SPY-CITY.COM 
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§ATELLITE 
EQUIPMENT 

SATELLITE REPORT: Find a ll the latest 
in satellite descrambling in this S4-page 
report. Lists a ll the cheapest and reliable 
sources for hacked cards and equipment. 
www.electronickits.com 

SATELLITE TV. Complete se lection of C 
& Ku band equipment, 
WWW.DAVESWEBSHOP.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 @ l-866-637-
496S or 2 I 9-489-7S2S. Fax: 2 I 9-489-228S. 
Email: skymark@fwi.com or visit us on the 
website at www.skymarktech.com 

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 l-800-334-
64SS . 

LEARN HOW TO PROGRAM 
SATELLITE TV ACCESS CARDS. 
Send $24.9S for information packet to: KDV, 
PO Box 253, Buffalo, MN SS3 I 3. 

MILITARY 
§URPLU§ 

ELECTRONIC§ 

AUDIO - VIDEO 
-LA§ER§ 

PRO AUDIO & video gear, a ll types of 
tubes, components, and unusual collectibles 
atWWW.bi bbtek.com Call Tom@ 8S6-222-
0636, fax to 8S6-222-0638 for printed list. 
Credit cards welcome. 

SYNC-A-LINK UNIVERSAL video 
sync generators. Phone 9 I 8-479-64S I, 
Email: rlc@sstelco.com Sync-A-Link, PO 
Box 4, Locust Grove, OK 743S2. 
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STEREOSCOPER VR 3D generator. 
9 I 8-479-64S I, email: rlc@sstelco.com. 
Sync-A-Link, PO Box 4, Locust Grove, 
OK 743S2 USA 

CABLE TV 

CABLE REPORT: This SO page report 
contains all the latest in how cable systems 
have been compromised. Includ ing cheap and 
reliable sources for test chips and equip­
ment. www.e lectronickits.com 

CABLE PARTS! Computer parts. Call for 
great prices or visit us on the Web: 
HTTP://WWW.CB-Electronics.com or call 
1-800-436-8630. 
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POSITIVE AND negative cable TV filters. 
www.gofilters.com l-800-23S-8080. Mike is 
back, give us a call. We can help in all situa­
tions. 

CABLE CONVERTS 
FOSS WAREHOUSE DIS. 

289 SCHENCK ST., N. TONAWANDA, NY 14120 

800-473-0506 • 800-488-0525 FAX 
E/M FOSS@BUFFNET.NET 

WEB PAGE: WWW.FOSSW.COM 
NO DESCRAMBLERS 

1-800-380-9S30. SUPPLYING all 
your cable needs. Specializing in wholesale 
pricing on raw unmodified converters. Large 
quantities in stock ready to ship. Call for 
quantity pricing. Specials this month SA, 
Jerrold and Pioneer I 040C. Best customer 
service in the business. 

1-800-3ll-Sl86. SPECIALIZING 
in raw unmodified converters. We carry all 
manufacturers. Call for wholesale pricing. 

CABLE TV CONVERTERS. Wholesale 
pricing, full warranties. Scientific 
Atlanta 8S80 $20, SA 8S90 $23, SA 
8600 $2S.Jerrold DPV7 $20, BB/CFT 
$30, CFT llS4 $40. Motorola DCT 
1234 and DCT I 134 digital units avail­
able at wholesale. Nationwide shipping, I 0 
lot minimum orders please. I 2S channel 
MASTERPIECE converters $45 deliv­
ered case lots only. CODs welcome. 
Converters, parts , and accessories. Covers, 
lenses , remotes, cords, and data crystals for 
98.S, I 06.5, and I 08.5. Call toll free 877-91 S-
3727. 

CABLE TV converters. New 125 channel 
converters $49, SA 8600, SA 8S80, 
DPV72 I 2VS $29, CFT 2014, Pionee r. All 
other units call for best price & service. 
Dealers only. I -888-9S9-SS89. 

ABC WHOLESALERS, Inc. Importer & 
distributors of the Multitech 4SOO & SOOO 
series I 2S channel new basic converter. Our 
monthly unmodified specials in lots of I 0 
with new remote are Scientific Atlanta 8600 
$2S ea., SA 8S80 $I 9.9S ea., Jerrold BB 7312 
$2S ea., Jerrold DPV 7212 $19.95 ea.,Jerrold 
CFT 2014 & 2254, Pioneer 6310 $2S ea. 
Large quantities please call for wholesale 
dealers price. We have all models replace­
ment remotes. Se habla espanol. 1-800-S I 0-
1924. 

UNIVERSAL CONVERTERS. 
Thousands in stock. No order too big. V2-
masterpiece and other brands to choose 
from as low as 37 dollars. Call 866-867-
8394 I Oam till S pm pacific time . 

TELEPHONE/FAX 

PHONE MANAGER: This unit looks 
exactly like a Caller ID, except it records 
time, date , and length of a ll outgoing calls. 
www.spousewatcher.com 

HI-TECH SECURITY, TECHNOLO­
GY BOOKS: Phones, cellphones, faxes , 
pagers, voice mail, answering machines, PBX, 
internet, communications, energy meters, 
many more! CONSUMERTRONICS. 
www.tsc-global.com Cata log $3: PO 
23097, Albuquerque, NM 87192. 

HI-TECH SPECIAL PROJECTS 
TELEPHONE HARDWARE, CON­
SULTING: Phones, internet, communica­
tions, surveillance, security, remote inter­
faces , energy meter, much more! LONE 
STAR CONSULTING, INC. Catalog 
online: www.lonestartek.net, 91 5-
474-0334. 

COMPONENT§ 

WANT TO Buy: ICs, military & aircraft 
re lays, diodes , trans istors, connectors, tanta­
lum capacitors, electron ic test equipment & 
most components . Hoffy Electronic Ent., E­
Mail: Hoffie I I 65 @aol.com 818-718-1 I 6S, 
FAX 8 I 8-34 I -SS06. 

PELTIER INFORMATION DIREC­
TORY ONLINE: Information site on 
Peltier devices (thermoelectric 
coo le r/heater/generator modules). Tips, 
manufacturer directory, surp lus sources, etc. 
Free. No registration. www.peltier­
info.com 

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, toroi ds , more. 
www.oselectronics.com 

SWITCH SUPERMARKET large vari­
ety toggle, rotary, LEDs bipolar 2 & 3 leads, 
grain of wheat, free list. Fertik's, 5249 "D" St., 
Phi ladelphia, PA 191 20. Ph/fax 21 S-4SS-2I 2 I. 

MATCO WILL design, engineer, and 
develop a 2.4G Hz wire less 8 channel solu­
tion for your remote applications. FCC 
approved. Mateo, Inc., Schaumburg, IL I -800-
7 I 9-960S. E-Mail: nsales@matco.com Web 
site www.matco.com 

MICROCON­
TROLLER§ 

PIC & ATMEL PROGRAMMERS 
from $I S.9S and $29.9S! Visit www.e lectron 
ics 123.com for complete details. Amazon 
Electronics, Inc. Toll free I -888-S49-3749. 

PIC PROGRAMMERS: Several different 
programmer kits that you can build yourself 
all the most popular PIC and Atmel chips. 
www.electronickits.com 

NEW 68HC I I DEVELOPMENT 
BOARD & TRAINER only $99. See 
more at www.EVBplus.com 

ATOM MODULES/Starter Pack­
ages. Lowest starter package prices . 
Program in Basic. In-Circuit Debugger. 
Modules starting at $S9.9S. Starter packages 
at $139.9S. www.elproducts.com -
Online ordering or call 248-S I S-4264. 

ANTIQUE 
ELECTRONIC§ 

WANTED: FOR historical museum, pre-
1980 microcomputers, magazines, and sales 
literature. Floyd, VA 24091-0341 (540-763-
3311 /S40-74S-2322). 

RADIO TUBES and phono. needles . 870-
347-2281. 

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 li st.We buy, se ll , and trade. KEY­
WAYS, INC., 937-847-2300 or fax 937-
847-23SO or email buyer@keyways.com 

AVIATION 
ELECTRONIC§ 

PUBLICATION§ 

BASIC STAMP 2 users:"lnside the BASIC 
Stamp II " te ll s how the PBASIC interpreter 
works, how code is stored in EEPROM , how 
to optimize code for space and speed. 160 
pages, SO illustrations, many examples. See 
http://members.aol.com/stamp2book Send 
$29.9S check or money order (US funds) to 
Brian Forbes, 14 7 Flying Cloud, Foster City, 
CA 94404-130 I. 

WWW.COVERTBUG.COM SUR­
VEILLANCE DESIGN BOOK. I 17 
production schematics, all types of transmit­
ters . Room, telephone, battery, and mains 
powered. Countersurveillance chapter with 
equipment. Visit website for details. 
Brochure. $40 + $6 S& H. Sheffield 
Electronics, PO Box 377940, 
Chicago, IL 60637. 773-324-2196. 
sheffield@covertbug.com 

SAM'S PHOTO FACTS. Volumes I 0, 13 , 
14, 18, 24, and 25. $29 ea. Add UPS shipping 
and COD charges. Peter 248-669-3604. 
Fax: 248-669-341 I. stratigiccontrol@hot 
mail.com 

ROBOTIC§ 

ARobot KIT from Arrick Robotics uses 
the BASIC Stamp II. Quality metal construc­
tion. Easy to assemble and very expandable. 
$23S. http://www.robotics.com/arobot 

ROBOT KITS: Over 30 complete robot 
kits from beginner to advanced at 
www.electronickits.com 

MOTOR CONTROLLERS: PWM 20A 
to 50A, 12 to 36 volt models, from $40. 
Easy RC: Control board accepts standard 
RC pulses to control speed and direction of 
motor control lers. RC weapons control 
boards: I to 3 devices. Joystick inter­
face controllers. Soneil chargers: best 
pricing avai lable . Mention this ad for free 
ground sh ipping. Info S70-73S-SOS3 , 
www.Diverse ElectronicServices .com email 
carl@DiverseElectronicServices.com 

ROBOT BOOKS.COM visit our web 
site for reviews of robotics books, plus robot 
kits, toys, movies, and magazines! 
www.robotbooks.com 

MOBILE ROBOT PLATFORM. Been 
wanting to build a powerful robot, but don't 
know where to start! This IS" x 19" x IO" 
robot platform includes chassis body with 
four compartments, two-speed high-torque 
motors, large 8" drive wheels, and 6" rear 
swivel wheels. Plen ty of surface area for 
add ing sensors, cameras, etc. Previously 
$229; sale price $149. Ph 32 l-7S7-
9280 or on li ne: 
<http://www.kadtron ix.com/> . 

PIC-BASED bot controller boards, 
OOPic-compatible and 28-pin versions, new 
mu lti-servo control lers, 
www.oricomtech.com 



ROBOT DRIVE SYSTEM. Use this 
drive system to power your next big 'bot, 
cart, or mini-scooter to speeds up to 15 
mph. Includes high-torque motor (I 2VDC, 
3.6A @ 2500 rpm), IO" pneumatic wheel 
with puncture-proof tire, and pulleys. 
Includes motor mount with fasteners. 
Drive belt also included. $I 19 plus S&H. 
Ph : 321-757-9280 or online: 
<http://www.kadtronix.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 30 Part 

FLASHCUT CNC TM 

1263 El Camino Rea l, Menlo Park, CA 94025 
4949 St. Elmo Avenue, Bethesda, MD 20814 

Tel 888-883-5274 Fax 650-853-1405 

STEPPER MOTOR drivers, interfaces, 
breakout boards, and accessories for CNC 
projects. Use with DanCAM, CNC-Pro, 
TurboCNC, Masters, EMC, and others. Visit 
us at www.pmdx.com 

PLAN!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 

HI-TECH SURVIVAL: Electronics, com­
puters, internet, energy, phones, medical, 
financial , security, physical survival, electronic 
harassment, many more! CON-
SUMERTRONICS. www.tsc-glo 
bal.com Catalog $3: PO 23097, 
Albuquerque, NM 87192. 

BUILD A SOLAR PANEL - generate 
electricity cheaper and better than commer­
cial panels! Complete illustrated instruc­
tions. E-book available for immediate down­
load. www.buildasolarpanel.com 

Ml!iCELLANEOU!i 
ELECTRONIC§ FOR 

!iALE 

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 

CAPACITORS. POWER factor correc­
tion. 480V/3Ph. 5 and I 0 KVAR. In sealed, 
steel enclosures: S" x 8" x 11 ". 16 pieces 
available. $39 ea.Add UPS shipping and COD 
charges . Peter 248-669-3604. 
Fax: 248-669-341 I. stratigiccontrol@hot 
mail.com 

a!llY'11 ttllt:\ tt..il'JM 
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THE SMALLEST R/C TRACKED VEHI­
CLE! At 4 inches in length. It can go wherev­
er you go1 Plenty of torque and traction! The 
miniature R/C tracked vehicle fits in the palm 
of your hand . Excellent maneuverability. 
Climbs on your desk! The BUILT-IN 
INFRARED LASER TAG system allows you 
to stage "laser" battles with your friends -
complete with sound effects and flashing 
lights to keep score! West Coast Blimps, 713 
Cottonwood Dr., Ridgecrest, CA 93555. 
www.indoorblimps . com 
WCBlimps@mchsi.com, 760-375-2108 

RS485/422/232/TTL 
• Conveners 
• Repeaters 
• Fiber Optics 
• Digital 1/0 
• Multidrop RS232 
• Custom Uni ts 
• Auto TX Enab le 

Extensive Interface Product Line 
RS232 "Extension Cords" 

Up to I 15 .2 Kbps. 4000 ft. ++ 
Large Multicl rop Networks. 
Isolated Units. Smart Units 

Remote Relay "Extension Cords" 

Call the RS485 Wizards at 
(513 ) 874-4796 

RES R.E.Smith 
www.rs485.com 

ZENITH KEYBOARD terminal. 63 
keys, DECVT-52 compatible, TTL 1/0 , RS-232 
serial and Centronics para llel ports, compos­
ite video output, built-in modem, unused in 
original box with manual and schematics. 
$35 . 619-449-9040, or order online at 
www.CBMart.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. 

Electronics Manufacturing 
Technology a div. of Ledvision 

Eltdn;tni(!j \lan11fu.euuing Tr-c:hnol 

www.pcboardsinc.com 

Bare Printed Circuit Boards 
· D esign & Layout 
• Single, D o uble & Multi-Layer 

Automated Assembly 
• SMT & Thru-Hole 
• Prototyp es Thru Production 
• Product Engineering 
• Final Assembly & Test 
303 Sherman Ave., Ackley, Iowa 50601 

(641) 847-3902 Fax: (641) 847-3889 
sales@pcboardsinc.com 

HARD-TO-find parts: PTV screens, mod­
ules, chassis, flybacks, tuners, tubes, for all 
brands. Manuals. 478-272-6561. Scarborough 
TV, 1422 Old River Road, East Dublin, GA 
31027.scarboroughstv@pcnow.net 

RHEOSTATS. TYPE RVL3 . Made by 
Technology Instrument Corp. 12 watts, vari­
ous values, totally enclosed in 3" phenolic 
can, with large knob, 3 thumbscrew/banana 
posts, and 0-10 scale. Presently 18 pieces 
available. $99 for all, or $8 ea. Biddle 
Calibrator. Versa-Cal 720360-2. Dual 
channel C , R, S, T, K, and J thermocouples, 
plus DC volt and mA loop read and source . 
Rechargeable batteries need to be replaced. 
$425 . Teledyne Analyzer. Model 380, 
% oxygen and % combustibles. Dual analog 
meters, rechargeable, in metal case. Includes 
shipping case. $325 . Add UPS shipping and 
COD charges. Peter 248-669-3604. 
Fax : 248-669-341 I. stratigiccontrol@hot 
mail.com 

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 Se1ial Ports 

303 Sherman Ave., Ackley, Iowa 50601 
(641) 847-3902 Fax: (641) 847-3889 

sales@ledvision.com 
www.ledvision.com 

FOR SALE as a lot 236 audio video tubes 
from pre-1976. New, mostly different. Send 
SASE for inventory list. Ted 's TV, PO Box 
5035, Gainesville, FL 32627. 352-692-5691. 

VOLTAGE RECORDERS. Flat bed, dual 
channel , gain and span pots, IO" chart. 2 
units.# I: Linear 585 has I 0 input scales from 
I mV to SVDC and I 0 chart speeds, I cm/min 
to 30cm/hr. I I 5/230V operation. $95 . Unit 
#2: made by Linear for Chrono-Log, 2 input 
scales, I OmV and I OOmV, fixed chart speed of 
I "/min, I I SV operation, $50. Add UPS ship­
ping and COD charges. Peter 248-669-3604. 
Fax: 248-669-341 I. stratigiccontrol@hot 
mail.com 

PORTABLE CARD SWIPER. Swipe 
any card with this incredible tiny device and 
the complete data on the magnetic stripe is 
stored instantly in its memory. Stores over 
I 00 swipes at one time. Powered by a small 
camera battery. It can be use remotely on 
any type of card with a magnetic stripe. 
After the magnetic stripe information is 
saved, you may download the information to 
any computer or laptop. Applications: data 
collection, trade shows attendance, confer­
ence attendance, classroom attendance and 
many others.We have many different models 
and magnetic stripe reader/writers. See our 
web si te: www.mobilecardread 
ers.com Or write for free catalog. The 
Information Center, PO Box 876, Hurst, TX 
76053 . 817-589-7891 . 

Ml!iCELLANEOU!i 
ELECTRONIC§ 

WANTED 
WANTED: BALANCING machines & 
vibration analyzing equipment manufactured 
by the following: Spectral Dynamics, 
Hofmann, Bentley Nevada, Schenck, IRD 
Mechanalysis, Gishott. Contact Mike Park at 
E.T. Balancing, 12823 Athens Way, Los 
Angeles, CA 90061 . 310-538-9738, FAX: 310-
538-8273. 

WANTED: TUBES, radios , transmitters, 
receivers, gyros, bearings, connectors, relays, 
lamps, synchros. Hyness Company, 709B 
Delair Road, Monroe Twp., NJ 08831 . Phone: 
609-395-1 I 16, FAX 609-395-1 I 17. 

UNITEK MODEL DP-125 or DP-
250 welder power supplies WANTED. 
608-831-3443 , fax 608-831 - 1082, ask for 
Everett. 

DEC EQUIPMENT WANTED!!! We 
are buying DEC systems, boards, terminals, 
drives and peripherals. Also Scientific Micro 
Systems (S MS), CMD, Datability, Dilog, DSD, 
EMULEX, other DEC compatibles. Please 
contact us for a quote or fax/email your 
equipment list.We buy, se ll, and trade. KEY­
WAYS, INC., 937-847-2300 or fax 937-
847-2350 or email buyer@keyways.com 

WANTED: EXCESS ELECTRONIC 
COMPONENTS, BOARD-LEVEL 
COMPONENTS; MILITARY COM­
PONENTS; ICs, MEMORY, TRAN­
SISTORS, DIODES, CAPS, RELAYS, 
ETC. CALL LPS 562-439-245) 
FAX 562-439-045) . 

WANTED: OBSOLETE computers & 
electronics for ACP PC Museum. Contact 
Dave at 714-558-8813 . dcfree@aol.com 

EDUCATION 

FREE CONTROL and embedded 
systems tutorial , www.learn-c .com 
Optional interface board for hands-on learn­
ing. Eight 8-bit AD, two 8-bit DA, 27 digital 
lines and more. Bare board only $20. Kits 
and assembled available. 
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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§ll\IE§§ 
OPPDRTUl\llTIE§ 

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 

COUNTER-SURVEILLANCE=$250 
HR! Electronic eavesdropping is unbeliev­
ably widespread! Are you sure you're safe! 
Learn how others (without prior experi­
ence) earn $ 250 HR in the fascinati ng field 
of COUNTER-SURVE ILLANCE! For FREE 
catalog cal l: 1-800-731-5000. 
HTTP://WWW.SPY-CITY.COM 

DIGITAL VCR'S 
FROM $1,595 

REPLACE YOUR OLD ANALOG TIME-LAPSE 
SECURITY RECORDERS NOW! 

www.cctvpros.com 
Discount Prices on Major Brand CCTV Products 

20 years of friendly, knowledgeable service! 

(800) 486-2288 • info@cctvpros.com 

EZ-EP DEVICE PROGRAMMER - $169.95 
Check Web!! -- www.m21.com Available Adapters 

EP-PIC(16C5x.61.62x,71 .M) $49,95 
Fast - Programs 27C010 in 23 seconds EP-P1ce• (1ece2-5.72·•> $39.95 

EP-PIC12 (12C50x) $39.95 
Portable - Connects to PC Parallel Port EP-Pic 11 (17C<x) $49.95 

EP-51 (8751.C51) $39.95 
Versatile - Programs 2716-080 plus EE EP-11e (6BHc11 EIA) $59.95 

and flash (28 , 29) to 32 pins EP-110 cssHc11t03) $39.95 
EP-16 (16btt EPROMS) $49.95 

Inexpensive - Best for less than $200 eP-za czseeo2,3.•.e.7,BJ $39.95 
EP-SEE2 (93x,24x.25x,85x) $39.95 

• Correct implementation of manufacturer ep.150 <s1c150,1.2) $59.95 
. . . EP-PEEL (ICT22v10,18v8) $59.95 

specified algorithms for fast , reliable ep.1051 (ssc1051 ,2051l s39_95 
programming. EP-PLCC (PLCC EPROMs) $49.95 

EP·SOIC (SOIC EPROMs) $49,95 
• Easy to use menu based software has EP-TSOP (TSOP EPROMs) $59.95 

binary editor, read , verify, copy, etc. Many Other Adapters Available 
Free updates via bbs or web. M2L Electronics 

• Full over current detection on all 
device power supplies protects against 
bad chips and reverse insertion. 

• Broad support for additional devices 
using adapters listed below. 

970/259-0555 
Fax:9701259-0777 

250 CR 218 
Durango, CO 81301 

CO orders please add 7% 
sales tax I 

http:l www.m21.com I 

Ci rc le #58 on the Reader Service C ard . 

Do You Repair Electronics? 
For only 59.95 a monlh. you 'I! receive a wealth of infhrmation: 

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, direc/ 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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REPAIR§­
!iERVICE§ 

(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 16-687-2117, FAX 3 16-687-

3I03. 

HI-TECH HARDWARE, CONSULT­
ING, PLANS: Unique, original, made-to­
order, special needs, controversial SPE­
CIAL PROJECTS, TECHNICAL 
COACHING, WEBSITE DESIGNS. 
Electronics, computers, internet, energy 
meters, phones, radionics, security, physical 
survival, electronic harassment. Design, cre­
ate, modify, repair, consult! LONE STAR 
CONSULTING, INC. Catalog on line: 
www.lonest artek.net, 9 15-474-0334. 

WELD ALUMINUM WITH 
PROPANE! EZ, INEXPE NSIVE, STRONG. 
DETAILS: WEEKS, 36 CAROLINA ST. , TAY­
LORS, SC 29687. l-800-547-WELD(9353) 
FAX 864-244-6349. http://www.durafi x.com 

Classified Ad Instructions 

TYPE or PRINT your ELECTRONICALLY RELATED ad copy CLEARLY (not 
all caps) on a separate piece of paper. Spel l out words when submitting 
handwritten copy. Calculat e t he number of words and multiply it by t he 
appropr iate rate (see RATE PER W ORD section). Include any charges for 
bold and/ or CAPPED words, any artwor k costs t hat would be applicable, 
and/ or costs for boxing your ad (explained below). Choose the appropriat e 
classification for your ad(s) to appear in (see below). If no classification is 
indicated, it will be placed in M isc. 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 fu ll payment - CLASSIFIEDS RUN ON A PRE-PAID BASIS 
ONLY - and mai l your completed order to: 

NUTS & VOLTS MAGAZINE, 430 Prince land Ct., Corona, CA 9287 9 

RATE PER WORD 
The ad rate for current PAID subscribers is SOC 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 
W ords to be set in bold or CAPS are each 10 0: extra PER WORD. 
BOLD CAPS are 20CC extra per word. The f irst 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 
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 al lowed 
in this area. 

EMAILING/FAXING AD COPY 
You may emai l or fax in ad copy or changes before the closing date (5:00pm 
on the 1st) using MasterCard or Visa. Include cred it 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 wil l 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 emai led or faxed-in ads, please call 909-371 -8497. 

DEADLINE 
Prepaid ads received by 5:00pm on the closing date (1st of the month) 
will appear in the following month's issue. Ads postmarked through the 1st, 
but received after the closing date, will be placed in the next available issue. 
No cancellations or changes after the 1 st. Cancel lations and changes must 
be submitted in writing. 

IMPORTANT INFORMATION 
All classified ads are running copy only. No special positioning, centering, dot 
leaders, extra space, etc. is allowed. All advertising in Nuts & Volts is limit­
ed to electronically related items ONLY. All ads are subject to approval 
by the publisher. W e reserve the right to reject or edit any ad submitted. 
W e do not take ad copy or changes over t he phone. W e do not bill for clas­
sified ads. Repeat ads or ads run in multip le classifications within the same 
issue are allowed. Paid subscribers may run ads at the 60CI: 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. 

10. Ham Gear 
20. Batteries/Chargers 
30. CB/Scanners 
40. Music & Accessories 
50. Computer Hardware 
60. Computer Software 
70. Computer Equipment Wanted 
80. Test Equipment 
8S. Security 
90. Satellite Equipment 
9S. Military Surplus Electronics 
I 00. AudioNideo/Lasers 
I I 0. Cable TV 
I 15. Telephone/Fax 
120. Components 

25. Microcontrollers 
30.Antique Electronics 
3S.Aviation Electronics 
38. Thermocouple Welder 
40. Publications 
45. Robotics 
48. CNC 
50. Plans/Kits/Schematics 
SS. Manuals/Schematics Wanted 
60. Misc. Electronics For Sale 
70. Misc. Electronics Wanted 
75. BBS & Online Services 
80. Education 
90. Business Opportunities 

200. Repairs/Service 



News Bytes 
Continued from Page 15 

how to attract more radio hobbyists to 
the amateur service. Most all industry 
members agreed that small ads in 
selected magazines for RVers, flyers , 
mariners , and camping enthusiasts 
would surely bring in leads. An ongoing 
discussion with the Amateur Radio 
Relay League confirms no ad trade-out 
program in place, nor any marketing 
plan on how to follow up on a lead to 
their 800 number when someone wants 
to become a ham radio operator. 

The American Association of Radio 
Enthusiasts (AARE) was formed as a 
non-profit corporation for the promo­
tion of amateur radio and all emergency 
communications into different markets, 
and to provide a conduit for dealers and 
all hobby radio manufacturers to 
exchange ideas, work together on proj­
ects, and help the radio services grow. 
The amateur radio service might be 
double the number of hams in the next 
five years with an aggressive marketing 
program covering a wide range of age 
brackets, and even a wider range of 
"other" recreational hobbies. 

"The amateur license will be much 
easier to obtain next year when the 
entry-level Technician class test is com­
pletely rewritten ," adds Julian Frost 
N3JF, a ham radio instructor who works 
closely with kids. 

"Out go the technical questions 
about the inner workings of a radio, and 
in will come test questions written by 
active ham radio operators to better 

c The RF Connection 
~1\?~ 213 North Frederick Ave. 

~ Suite 11NV r 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/Flexi4XL/9096 

UG-218/9913 .. .. 56.00 Pins Only .. .. .. $1 .50 
UG-210/9913 .... $4.00 Extra Gasket... . . 75 

Amphenol 83-1SP-1050 Pl-259 ... ....... $0.90 
UG-176/U Reducer RG-59/8X .. 25 or 5/$1 .00 
UG-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 .00/100ft 

Also New: 9092, RG8X with Type II Jacket 
Intro Price ........ .... .. ....... ....... .... $23.00/100ft 

Call for Specials of the Month 

Full Line of Audio Connectors for learn, 
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 for Kenwood ... .. ............. .. .... $1.50 

Prices Do Not Include Shipping 

Orders 
Info 
FAX 

800/783-2666 
301/840-5477 
301/869-3680 
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14" Voxon VGA NEW •. , • • H.P. 17" fixed res 
0 NL Y .... $ 5 9 ! ! ! ' 

1 
• 832 X 724 

15" Voxon VGA NEW ' • ONL Y .... $79 
ONLY •..• $89 • • H.P. 17" fixed res 
16" Rasterops fixed 832 640 X 480 
ONLY .... $79 - -Y'"!! ~ ONLY .. .. $79 

14" VGA refurb ONLY .... $49 

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)768-1 328 Fax (3 14)576-5568 

http://www.zagrosrobotics.com 
info@;zagrosrobotics.com 
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ELECTRONIC TESTING EQUIPMENT 
• BADGER AUCTIONEERS 

PUBLIC AUCTION • AMERICAN 
COMMUNICATION WORLDWIDE 

N3445 COMO RD. 
LAKE GENEVA, WI 53147 

SATURDAY, JULY 13, 2002 
TIME: 10:30 A.M. 

Inspection: 9:00 a.m. till sale 

ELECTRONIC TESTING EQUIP. : La 
150 Test Fixture Power Supply, V322 test 
Fixture, 50 ohm Load Md .# 4159 159 
Watt, Auto Transformer-Power Sat Md.# 
3PN126, Spec Dpl24202 , Lamda Power 
Supply Md.# LK 345A PM, 4 Meter Test 
Fixture, Versa Count Stereo Test Fixture, 
Health Spec Analyzer AD 1308, Watt Meter 
w/ Leather Handle Bird , Termiline Watt 
Meter Md.# 67 , Wave Teck Generator, 
Md.# 3000 Sig., Hewlett Packard Oscillator 
Md.# 209A , Techtronics Oscilloscope 
Md.# 475, Harrison Labs Power Supply 
Md.# 855B, Megmetek Compressor Black 
Max, MA Remote Pickup Transmitter, Pac 
System Preamp, Har rison Labs Power 
Supply Md.# 855B, Health 2240 Digital LC 
Bridge, Box Speakers, Kabil Computer w/ 
Samsung 10/ 11" Monitor, Tektronic Ocilla 
scope Md.# 465, Picpro Programmer V2.1 
Md.# 8806, Xe!Tek Universal Programmer, 
Spectroline PL 265 T Ultraviolet EP Rom 
Eraser, Tenny Jr Oven Systems Digital 
Temp. Controller, Fluke 2190 A Digital 
Thermometer Md.# 2190 , Fluke 
Thermocouple Selector Md.# Y2001 , 
Assorted Tools, Tool Cabinets, Grinder 
Transistor Bender, Drills Files, TERMS: 
Cash or certified funds. $300.00 cash 
deposit. Photo ID required to register. WI 
Sale Tx applies. 10% Buyer's Fee. Badger 
Auctioneers , Registered Wisconsin 
Auctioneer #30, 159, 1984-052, P.O. Box 
247 , Theresa, WI FOR INFO. CALL 1-
(800) 754-4430 or contact our Web Site @ 
www.badgerauction.com 

15" 640x870 
Raster Full Page 
Display 
Refurbished Macs 

69 
20/30 GB Firewire HD 
Great 

Appl8 Color for all 

ONLY ...• $49 
Composite Display of y~ur 
Great for audio/ ~ 
Surveillance video 
Refurbished needs! 

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

Peltier Junction Blowout! Paper Shredders Global Village VST External Firewire 
On Sale! Bronze Hard Drive Cases 

Prote~Lyeurf>riva-cy! ~J3~~1 0 n I y $ 5 9 ! 
~ 2400 

with heat sink, works 
on 5V &12V 

1 3/16"x 1 3/16" 

0 y Bps/9600 
Fax 

ONLY $1 without AC Adapter 

ONLY $5 

PDA Genuine Leather Carry 
Case 
Let your palm pilot 
lead the life of luxury! 

iiliJS19 
PAS16 Audio 
Spectrum 
For Mac LC Family16 
Bit Sound Editing Card 

Apple 11 256K 
Memory 
Expansion Kit 
HM51256P-1Q~. ___., _______ _ 

ONLY $1 RAM 
1 MB 30 Pin 4 For $1 
4 MB 72 Pin 2 For $5 

Huge inventory! Huge savings! Shreve Systems Pricc"S reflect a 2% cash discount and arc ~ubject to change without notice. Returns arc ~ubject to 

$25 . . d 1200 Marshall st king i: N 'bl i: hi al m1mmum Or er. Shreveport, la 71101 a11fo re.toe , 1ee. ot rcsponst e ror typograp c errors. 
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reflect those subjects that hams need to 
know to become a good entry-level 
operator," adds Frost, referr ing to an 
announcement by the Amateur Radio 
Question Pool Committee that the 
Techn ician class for July I, 2003 (next 
July), will undergo a major rewrite. The 
ham industry will also explore the best 
way to handle incoming inquiries on 
how to become a ham. 

"Right now the leads may come 
into an 800 number, and the recipient 
s imply gets a single letter with a com­
puter listing of ham clubs, test sites, and 

a list of ham instructors within a rela­
tively large geographic area. There 
appears to be no follow up nor any local 
ham ambassador to work these leads, 
and this may be an area where industry 
might help," adds William Alber, a ham 
instructor taking advantage of industry 
costly promotional items like laminated 
world maps, large fu ll -color frequency 
charge , expensive log books, free copies 
of magazines, and other offers from the 
amateur industry to help support ham 
instructors viewed as "representatives" 
in the marketing of ham radio. 

Members of AARE were chosen to 
lead the debut this year. They repre­
sent many facets of the ham radio 
equipment and accessory market: 

Ray Novak KC7JPA, ICOM 
America, serving as President. 

• Rick Ruhl W4PC, of Creative 
Services Software, Vice-Pres ident. 

• Evelyn Garrison WS7 A, repre­
senting Alinco, as Secretary/Treasurer. 

• Gordon West WB6NOA, Gordon 
West Radio School, Advisory Board of 
Directors. 

Mic roprocessor 
Hands -On Tra ining 
The PRIMER Trainer is a flexible instructional 
tool featured in a Prentice Hall textbook and 
used by colleges and universities 
around the world. Ruggedly designed 
to resist wear, the PRIMER supports 
several different programming 
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 Display 

Application 
Projects 
Include: 

- Detect Light Levels with a Photocell 
- Control Motor Speed using Back EMF 
- Design a Waveform Generator 
- Measure Temperature 
- Program EPROMs 
- Bus Interface an 8255 PPI 
- 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/tested kit ($170). Upgrades provide battery-backed RAM and PC 
connectivity via an RS232 serial port {shown in picture). Additional options 
include a heavy-Outy keypad (shown in picture) and a 9V power supply -- see our 
website. Quantity discounts are avai lable . Satisfaction guaranteed. 

Since 1985 
OVER 

16 
YEARS OF 

SINGLE BOARD 
SOLUTIONS 

Clil~i:. • inc. 
Phone 618-529-4525 Fax 618-457-0110 
2390 EMAC Way, Carbondale, Illinois 62901 
World Wide Web: http://www.emacinc.com 
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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. 

Inexpensive enough to pay for itself in just 
one day's repairs. At $ 179, it's affordable. 

And with a 60 day trial period, satisfaction 
guaranteed or money-back policy, the only 
thing you can lose is all the time you' re 
currently spending on trying to repair all 
those dogs you've given up on. 

CapAnalyzer 88A 

IF YOU NEED NEW BATTERIES FOR YOUR ELECTRONIC EQUIPMENT 
DON'T PITCH EM' - SEND THEM FOR REBUILDING ! - SAVE$ $ 

• WE INSTALL NEW Nl·CAD OR Nl·MH BATTERIES INTO YOUR CASE. rn 
WE IMPROVE PERFORMANCE TO BETTER THAN ORIGINAL. 

• WE FIX WHAT CAN'T BE FOUND. ( OR AFFORDED} 
WE PROVIDE QUICK SERVICE. I EXTEND LIFE OF OLDER EQUIPMENT 

• WE OFFER FREE QUOTES. I FREE RETURN IF QUOTE IS REFUSED. 
• WE PROPERLY DISPOSE OF YOUR OLD CELLS BY RECYCLING. 

WE GIVE YOU A 12 MONTH WARRANTY. 
WE WILL BE HERE WHEN YOU NEED US I EST. 1986 

, WE SAVE YOU .... M 0 N E Y •••• $$ $S 

WE SERVICE RECHARGEABLE BATTERY ASSEMBLIES FOR ALL TYPES OF ELECTRON/CS. 
RADIOS, SCANNERS, CORDLESS TOOLS, BAR CODE READERS, GPS, SCIENTIFIC, SURVEILLANCE 

GENERAL ELECTRIC 

MPO PLS MPA 4850P $ 34.50 
MPO PLS MPA 4860P $ 39.50 
MPR MPS MPX 7631777 $ 39.50 
MONOGRAM 4506P1/3 $ 37.50 

MAXON SA-11551160 $39.95 

MOTOROLA 
MX300 HT600 MT1000 STX 
NTN 4686 4824 6414 $ 37.50 
NTN 6447 6621 6546 $ 37.50 
NLN 5860 NTN 4327 S 39.50 

UN/DEN 
APX6501050 1105 S 32.50 
1010 1070 1100 $ 32.50 
1120 1200 Series $ 32.50 
BP2500 650mAh $ 19.50 
BP205 1600mAh $ 22.50 

/COM 
BP2 / BP3 IBP22 $ 19.60 
BP6 / BP23 124 $ 27.60 
BP7 I CM71 BPS $ 34.60 
BP16711741180 $ 34.60 
CM140/1411166 $ 41 .60 

RADIO SHACK 
HTX 202/404 $ 22.50 
NEW NIMh HTX pack 
8.4V 1660mAh $ 39.60 

KENWOOD 
PB2/6/33/34 $ 28.60 
PB71819113114/18 $ 34.50 
KNB617/12/14116 $ 34.60 
PB10126/26/32 $ 24.60 

CORDLESS DRILLS 
50% MORE CAPACITY. 

Any brand 7.2V $ 21.60 
YA ES U Any brand 9.6V $ 29.60 

MIDLAND FNB 3 4 12 1416 $ 32.95 Any brand 12.0V $ 36.60 
70-810 816 819 821 $ 39.96 FNB19 212627 38 $ 32.95 Any brand 14.4V $ 39.60 
826 826 832 836 860 s 39.95 FNB 101117 26 36 $ 23.95 Any brand 18.0V $ 44.50 

See our web pages about rebuilding battery packs used for Land Surveying. 

BATTERY REBUILD SERVICE 
FOR INFORMA T/ON ABOUT YOUR REQUIREMENTS ... CONTACT US: 
USE THE EASY INFO. REQUEST PAGE AT http://www.primecell.com 
PHONE OR FAX : (814) 623-7000 E-MA IL TO: sa/es@primecell.com 
SEND PACKS FOR FREE QUOTATION BY: UPS, FEDEX, OR US MAIL 

CUNARD ASSOCIATES INC., 9343 us RT 220, Bedford, PA 15522 
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Locate shorted or leaky 
components or conditions 
to the exact spot in-circuit 
Still cutting up the pcb, 
and unsoldering every 
part trying to guess at 
where the short is? 

$179 

Your DVM shows the same shorted reading all 
along the 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 

LeakSeeker 82B 
Available at your distributor, or call 561-487-6103 

Electronic Design Specialists www.eds-inc.com 
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• Bob Heil K9EID, Heil Sound, 
Board of Directors. 

•Randy Gawtry KOCBH,Timewave 
Technology, member-at-large . 

The AARE website is at 
http ://www.aaregroup.org. The group 
will be "the voice" of the manufacturers 
and dealers in radio, much like the 
American Radio Relay League is the 
voice of each ham radio operator. 

"We look forward to encompass­
ing all aspects of the amateur radio 
industry retail dealers, manufacturers, 
and distributors. This organization wi ll 
provide an important focal point leading 
to the growth of the amateur service," 
said Novak. 

It was pointed out in the industry 
meeting that only a small percentage of 
entry-level test preparation book buy­
ers ultimately become licensed as a 
Technician class operator. Next year's 
complete rewrite of the Technician test 
question pool may substantially increase 
the number preparing for the test to 
ultimately become licensed hams. The 

1Josl~HN otos,eo11t 
Yout De!lign Rei:ource on the Web 

For complete specs, visit: 
www.designnotes.com1kits.htm 

(visit Our Online Forum) 

On-Line Circuit 
Archive 

Hundreds of Circuits . 
Over 23 Different Topics 

Designing for Dollars 
1) Submit your· favori te circuit or 

program 
2) Each month the best design entry 

(Judged by your peers) wins $100 
3) Monthly winners are eligible for 

the yearly $1200 Grand Prize I 
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industry group will also work together 
to promote new fresh Technician class 
test questions from all ham operators 
who want to see our service grow with 
better trained newcomers coming on 
the airwaves. The industry group will 
also develop a closer relationship with 
the American Radio Relay League and 
sort out the great debate on "Whose 
job is it anyway?" to develop ads and 
promotions to those other hobby areas 
that may be a "natural" for ham radio 
licensing. 

The industry will also embrace 
other radio service industry members 

to join them to better educate the pub­
lic and citizens emergency response 
team volunteers on the importance of 
ham license and no-license radio equip­
ment, and how to use that equipment in 
case of a national or local emergency. 
With the National Weather Service 
soon to develop a new electronic voice 
over its 24-hour weather stations, there 
needs to be more public awareness on 
al l of the safety benefits of a weather 
receiver in addition to more informa­
tion about weather alert, as well as geo­
graphical S.A.M .E. specific area 
announcements. 

Both the industry, as well as all 
radio users are encouraged to look at 
the AARE website at http://www.aare­
group.org to add input to this newly 
formed group, or to find out how to 
join this group as part of the radio 
industry. Ham radio operators wishing 
to submit new entry-level Technician 
class questions for next year's 
Technician test may do so at QPC 
@arrl.org. 

Dealers and manufacturers of ama­
teur radio products are welcome to 
join AARE by contacting Evelyn 
Garrison at evelyn@aaregroup.org. 

!'!'~ ! 

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 

B 
18] 

714-528-9822 • FAX 714-993-6216 
Toll Free 1-800-377-2023 

e-mail: Htorr@aol.com 
http://home.adelphia.net/ .. htorr 
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The Pocket Proarammer 

. ·:: EJ" ,.:v ·--~ 

lNTRONICS, 
ErlwiltthYIH• l<S J . 

tO C o 

~~ftl~At er~~r~~~~' 
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 8 

and More.... Only $149.95 

Same Name, Address & Phone# for 20 Years •••• 
Isn't it Amazing? 

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

WWW.IN-KS.COM 

Add $7.00 COD 
Add $6 .00 Shipping 

Visa/MC/ Amex/Disc 

Test Equipment Connection is looking to purchase vour excess or underutilized 
electronic test and measurement equipment. We buv the largest varietv of 

electronic test equipment in the industrv. 

Specialist in Hewlett-Packard, Tektronix, and manv more manutacturers. 
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Future Horizons 
Advanced Technology 

Ambient Power Module 
Low cost ci rcuit 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 

Electronic Mind Control 

--

Control minds with this 
simple technology. 
Others will do anything 

you program them to. Get that raise you 
always wanted or reprogram your mind. 
#MIND Info/plans- $22.00 
#MINZ Ready to use- $190.00 

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 

Ion Phaser 
Device 
emits an 
electri fied 
stream of . 
special conductive fluid carrying 30,000 
volts capable of stunning an individual 
from 20 feet away. battery powered 
Handheld non-lethal device. 
#IPHA Plans- $49.00 
#IPHZ Ready to use- $990.00 

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 

Call for a FREE Catalog 

Po Box 125 Marquette, Mi 49855 
(906) 249-5197 www.futurehorizons.net 
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PICmicro MCU development tools 
from microEngineering Labs, Inc. 

www.melabs.com 

LAB-X Experimenter Boards 
Assembled development plattorms. ~--~ 
Each has RS-232 serial port, in­
circuit programming connector, 
power supply, plus other hardware. 

LAB-X1 for40·pin (shown) · $199.95 

LAB·X2 for 28 or 40-pin MCUs • $69.95 

LAB·X3 for18-pin MCUs • $119.95 

PicBasic and PicBasic Pro Compiler 
Write programs for PICmicro MCUs in 
BASIC. Can be used in Windows or 
DOS (includes Windows editor/IDE 
software). 
PicBasic 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, 8x, 
87x, 17C7xx, and 18Cxxx (some 
MCUs require adapters). Software for 
Windows and DOS. Requires two 9V 
batteries or AC adapter (not 
included). Adapters available for various device packages. 

Bare PCB w/software - S34.95, Assembled· $59.95 
Assembled w/AC adapter, cable and ZIF adapter - $99.95 

PICProto Prototyping Boards 
$8.95 to $19.95 

High-quality blank prototyping boards for 
PICmicro MCUs. Holds your microcontroller, 5-
volt regulator, oscillator, capacitors, DB9-25 
connector. 

micrt'Jr3i!1f1itecring-~ @nc. 

= Phone: (719) 520-5323 i!l 
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by Robert Nansel 

Amateur Robotics 
ast month, I showed an 
experimental design for a 
linear actuator. It is 

. 'cheap - all the materials, 
including roller switches, come to 
about $15.00 per actuator. 
However, as I noted last month, 
my first prototype failed after only 
a few seconds of operation. 

It turned out my first try at 
machining a brass follower nut 
using only a drill press and hand 
files wasn't precise enough. The 
threaded section of the nut was 
about 1.5 degrees out of align­
ment with the motor shaft once 
the nut was mounted in the slide 
tube. 

As long as the slide tube was 
mostly retracted, the ends of the 
threaded rod and motor shaft 
stayed in close alignment. On 
extension , though , that 1.5-
degree angle caused increasing 
misalignment. At 11 ,500 RPM the 
silicone coupler tubing tore 
instantly. 

This month, T set about refin­
ing my machining techniques. 
Anyone with a metal-cutting lathe 
with a four-jaw chuck could do the 
job in less than an hour. I don't 
have a lathe, though, and neither, 
I suppose, do most of my readers. 
I was determined to find ways to 
do the job with the tools I have. 

I'm happy to report success. 
Though there were a few bumps 
along the way, I came up with 
simple strategies to achieve better 
precision - and reduce the need 
for it. 

Quest for Precision 

Last month , I identified sever­

al areas where the actuator 
design needs more precise 
machining: squaring the fo llower 
nut block; centering the hole to be 
drilled through the block; aligning 
the tap while tapping the threads; 
and aligning the follower nut while 
mounting it in the slide tu be. 
Since I reckoned most of the 1.5-
degree shaft misalignment in my 
prototype arose from the latter, I' ll 
talk about that first. 

The follower nut block is cut 

Sect ion a-a 

(a) Follower nut 

Counterbore 5/32" 
5/16" depth 

5/16" square 
brass rod 

T r:l:r-!,; 
~ 

1 1 11 I 51; ,. I --i 5/16" ~ --i 

' ,;~=~~~. '~ I )~I\ + l1(J 
,ll .. ~"'=..'"' 

~ 3/32"0 

7/64"0 
1/16" depth 
8 places 

I· 
r ~ 
~ 

_L 
1 .. 

(b) Shim layout 

.003" brass shim stock to 
be wrapped tightly around 
follower nut block Folds 

approx. 
5/16" 

1 3/32" 

I 
I 

- ~ 

I· 1 3/32" 

:1 1 11 /16" 

5/16" depth 
#6-32 tap 

FIGURE I : Follower nut assembly. 

from brass bar stock, nominally 
5/ 16", but actually about .3 10" 
square. The inside dimension of 
the 3/ 8" slide tube in which it is 
mounted, though, is .318", so the 
block could be offset at each of 
its ends by as much as .008". The 
threaded hole could thus end up 
offset from center, tilted, or both. 
When the block is .310 long, a 
.008" offset between the ends 
works out suspiciously close to 
the 1.5-degree misalignment 
mentioned above. Doubling the 
length of the follower nut cuts the 
possible misalignment angle in 
half, to . 75 degrees , but that's still 
too much. 

One way to reduce the worst 
case misalignment is to come up 
with a larger block. You could 
machine the nut from larger stock 
so it fits in the slide tube exactly, 
but that would require lots of fil­
ing , or a lathe or a milling 
machine if you want to do it 
quickly. Another way is to make 
the existing .310" stock larger by 
adding shims. I chose this route 
because it's simple and quick. 

Small Parts sells sheets of 
brass shim stock ranging from 
.001" to .031" thickness. I chose 
.003" (# 1030-3, $3.07 a sheet) . 
When wrapped around the .31 O" 
brass stock, the shim stock brings 

FIGURE l: Slide and guide 
tube assemblies. 

• ~ Locations to centerpunch dimples Approx. tab offset. 
Find actual offset 
by experiment 

0 

, -1-
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(a) Slide tube assembly 
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Limit switch 
mounting tab 
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(b) Guide tube assembly 

Figure 1 shows the it up to .316" square. The .003" 
stock cuts nicely with scissors. redesigned follower nut and the 

Nuts & Volts Magaz ine/JUNE 2002 67 



Amateur Robotics 

PHOTO I : Clamping arrangement for drilling and tapping the follower 
nut. The V-block holds the block in alignment with the drill press spindle, and 
the wood clamps keep the V-block from moving. Adjust side-to-side and back­
and-forth with light taps from a mallet handle. 

PHOTO l: Using the drill press - unplugged - to tap the follower 
nut. The chuck holds the tap in proper alignment for cutting the critical first 
few threads. Turn the spindle pulley by hand. 

shim stock layout. I've made the 
block twice as long as my first 
one, and I accordingly used eight 
dimple holes instead of four. The 
idea is the exact position of one 
dimple will have less of an effect 
on the precision when there are 

eight dimples rather than four. 
Notice also only 5/ 16" of the 

bore is threaded to allow the 
threaded shaft more wiggle room. 
For ordinary screw threads only 
six threads will take 98% of the 
load. The last two threads are 
often not formed well , so you 
need eight threads engaged mini­
mum to ensure full strength. 
Tapping with 6-32 for 5/ 16" gives 
10 threads , two threads more 
than the minimum - a good safe­
ty factor. 

Careful Layout 

More care in laying out the 
various components pays big div-
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idends in precision. It may sound 
simple, but one thing I did this 
month was use a sharper scribe . 
Formerly, I had been using a 
length of coat hanger wire with 
one end sharpened, but the steel 
was too soft to hold a sharp point, 

even with heat treatment (not 
enough carbon in the steel) . 
Machinist scribes cost about 
$5.00 at my local hardware store, 
but I found that a large safety pin 
works fine. The next time I place 
an order with Enco or Wholesale 
tool, I'll get a couple of their $2.49 
specials , but until then, I'll use the 
safety pin. 

Another way increased 

repeatability - and that's what 
precision is really about - was to 
use my wood worker's marking 
gauge to scribe centerlines on 
blocks and tubes. I had already 
been using a vernier caliper for 
accurate measurements, but it's 
not really meant for transferring 

dimensions to a layout. In lieu of a 
height gauge, the marking gauge 
worked fine. It sped up my layout 
and made it more precise. 

Finally, I used a magnifier and 
plenty of light when setting prick­
punch to mark hole locations. 

Being a Blockhead 

I'm pretty good with a file, but 
last month the small pieces for 
this project gave me so much 
trouble I began to doubt my skills. 
Filing to a line isn't hard with larg­
er pieces because usually you 
have relatively more metal to 
remove , and so the file cuts slow­
er. You get plenty of warning 
before overshooting the line. 

With the tiny brass parts I've 
been working with , though, all it 
takes is one or two extra strokes 
to obliterate the scribed line, and 
precision goes out the window. 
After my third failure to make an 

accurately-squared block, I con­

sulted various machining refer­
ences and, finding nothing there, 
queried folks on the "Gingery 
Machines" tool-building list on 
Yahoo to see if there are special 

techniques for filing small stuff. I 
did get the suggestion to use a 
smaller file, but not much else. 
Back to the books. 

I found the answer on pages 

56 and 57 of Elements of 
Ma chine Work by Robert H. 
Smith. This book dates from 
1910, and it was apparently writ­
ten for blockheads like me who 
didn't pay close enough attention 
to their shop teachers when they 
had the chance. Like most books 
in my machining library, it's avail­
able through Lindsay Publications 
at www.lindsaybks.com. (Geez , I 

ought to get a commission from 
these guys, I plug their books so 
often.) 

Anyhow, the secret is to first 
bevel the edges of the block to 
your layout lines. If you just began 
filing flat, you'd be bound to over­
shoot your line because the file 
cuts too quickly, and it's hard to 
tell exactly where the file is cut­
ting. Then, too, filing across a flat 
surface inevitably produces a burr 

on the far edge, and that burr can 
hide the line. 

Beveling the edges eliminates 
the burr, it allows the work piece 
to clearly show you where you 
need to file , and it helps you keep 
your file up away from the layout 
lines. Think of the bevels as sen-

sitive mechanical amplifiers that 
change their widths in response 
to the removal of metal from the 
high spot (see the sidebar for a 
full description of the process). 

More Tips on Precision 

Once you've got precise 
blocks, you need to drill precise 
holes. I have no big secrets here, 
just a lot of little hints. Keep the 
block in the same clamping set­
up for drilling and tapping. This 
time, I used wood clamps as 
shown in Photos 1 and 2 (easier 
to use than the bar clamps I used 
last time). The extra bit of scrap 
brass between the V-block clamp 
screw and the block in the photos 
is "furniture" to prevent the screw 
tip from mangling the edge of the 
block in which you've invested so 
much work . 

Use new, sharp bits at the 
slowest speed of your drill press 

(less vibration with a cheap drill 

press) . Use a 5/ 64" bit to drill the 
pilot hole because it won 't flex as 
much as a 1/ 16" bit , and drill the 
pilot hole half way from both ends 

of the block to meet at the mid­
dle. More than likely the drill bit 
will wander off course, but at least 
you'll have two accurately placed 
starts. You can then use calipers 
to measure which hole is most 

accurately positioned on the 
block faces; choose that hole to 
step drill to 3/ 32" by 1/ 64ths. 

Finally, a few places to inten-

3/32"R5~ 2 places \ 

1 t 
t . l '\.----~-~ 

. ~ ~ !---13/16· -
N ~ ~_L f,I 

~ 1 * l+J 

~ ll,,,,, 
.032" brass 

~ 

8 
places 

FIGURE 3: Limit switch 
mounting tab. 
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FIGURE 4: Limit switch operation. Fully extended e 

Intermediate I G \ I I I I I 

Fully Retracted 

Extension 
limit switch 

0 

0 

Retraction 
limit switch 

·~ 

tionally be less precise: the usual 
tap drill for 6-32 is a #36 bit, but 
use 3/32" for a looser running fit 

with the threaded rod; it makes 

alignment less critical since the 
threaded shaft can "wiggle" more. 
Since we only need half the block 
to be threaded, ream out to 5/32" 
from the less accurate hole to 

5/16" depth. 

Assemble the Slide Tube 

Use Figure 2 to guide the fol­
lowing operations. Wrap brass 

shim around the follower nut 

'. ('.j) 

block. Place sharply folded shim 
in the tube part way, then insert 
the block and tap the block and 
shim flush with the end of the 

tube. 
Check how well you did on 

alignment by threading a 5" 
length of 6-32 threaded rod into 
the nut. With the tube held 
against a flat surface, note the 
deviation of the threaded rod 

from the ideal centerline. 

If the threaded rod seems 
adequately aligned, take a deep 
breath and dimple punch to lock 
the follower nut in place. I used a 

Bypass diodes 

• nc:Q. I no 
M1 o 

0 
no nc 

I+ 
Retract Extension 

limit switch limit switch 

M2 o-~~~~~~~~~~~~~~~~~ 

FIGURE 5: A simple limit switch circuit. 

PHOTO 3: Here the follower nut is permanently mounted in the inner 
slide tube with center-punched dimples. Check that the tubes still have a 
loose sliding fit after the dimpling operation, filing as necessary to restore the 
correct fit. You may also need to run the tap once again through the nut to 
counteract any distortion caused by the dimples. 

PHOTO 4: Filing the limit switch adjustment slots on the mounting tab. 

center punch and a two-pound 

ball-pein hammer to make the 
dimples. I raised the hammer 
about a foot above the punch and 

let the weight of the falling ham­

mer provide the necessary 

impact energy. No need to pound, 
just raise the hammer and let it 
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PHOTO S: The limit switches on the mounting tab. Use #2 washers to 
space the switches up from the tab so their rollers are aligned with the 
centerline of the slide assembly. 

drop. Dimple opposing holes in 
pairs, one blow per dimple until 
all eight have been done, then 
give each dimple one additional 
blow. 

When you are done with the 
dimples, recheck the alignment of 
the threaded rod. You may need 
to chase the threads with the tap 
in case the dimpling operation 
distorts the threads . The final 
result is shown in Photo 3. 

Do not bevel the edge of the 
slide tube assembly just yet . 
Instead, temporarily assemble the 
slide and guide tubes, along with 
the motor and threaded rod to 
test basic operation . You may 
need to do a bit of filing to get the 
tubes to slide freely after the slide 

tube has been dimpled. 
Though it uses a 12V motor, 

my actuator still runs at 6Y and 
even 3V. Try yours out at the 
lower voltages first. You'll be sur­
prised how fast the slide moves, 

and the lower voltage will give you 
more time to react. When it all 
works smoothly, then you can 
bevel the slide tube as shown in 
Figure 2. 

Adding Limit Switches 

The actuator stroke is so swift 
you'll no doubt want to add limit 
switches right away, if only 
because you'll get tired of disas­
sembling the actuator each time 
the follower nut runs off the end of 
the threaded rod . 

The mechanical operation of 
the limit switches is shown in 
Figure 4 and the switch mounting 
tab is shown in Figure 3. The fig­
ures assume RadioShack # 275-
017 roller switches, so if your 
switches have different dimen­
sions, you 'll have to make suitable 
adjustments to the mounting tab 
pattern (Photo 4). 

The rollers of the limit switch-

Lynxmotion, When you're tired of playing with toys! 

• 
t )I! / 

I I I 

I 
I 

Lynxmotion, Inc. ~~' Tel: 309-382-1816 
PO Box 818 ~1-~!rr.~'V t• Fax 309-382-1254 
Pekin , IL 61555-0818 ~ l'i.Jn·XmO IOn sales@lynxmot1on.com 
www lynxmot1on.com Visit our website or ask for our free catalog! tech@lynxmot1on com 
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es must move freely through 
square openings in the side of the 
guide tube. Size the holes accord­
ing to the dimensions of the 
rollers of your switches. Cutting 
square holes in the guide tube 
isn't hard, just tedious. Lay out 
the square holes , drill 5/ 64" pilot 
holes, enlarge to 1/ 4" , then file 
the holes square to the scribed 
lines. 

Mount the limit switches on 
the tab using 2-56 screws and 
washers to center the switches in 

the openings of the guide tube 
(Photo 5). Clamp the mounting 
tab to the guide tube with C­
clamps to test and adjust the 
position of the switches. Once the 
tab is positioned, adjust individual 
switch positions in their slots to 
get the right action . Repeat the 
above two steps as needed until 
the limit switches work smoothly. 

Once you are happy with the 
limit switch operation , scribe the 
final tab position on the guide 
tube. Disassemble the actuator 
and remove the switches from the 
mounting tab. 

Tin the areas of contact 
between the tab and the guide 
tube, and lay the guide tube flat 
on a heat-proof surface with the 
t inned side up. Place the tab 
tinned side down on the guide 
tube using a scrap of 7/16" tube 
to level the tab . Use a high­
wattage soldering gun or a small 
butane torch to "sweat" the tab 
and tube together. Feed extra sol­
der to edges as needed. 

There's a limit ... 

If you simply wired the nor­
mally-open contact of the exten­
sion switch and the normally­
closed contact of the retraction 
switch in series with the motor, 

Pro_[eSSi,onal 

How to file a block square 

(a) (b) (c) 

{a) Cut a rough blank from bar stock about 
1/16" longer than the finished dimension, then 
debur rough edges of the saw cuts by light 
sanding or scraping; {b) Coat the side of the 
end to be filed square with permanent ink 
marker or layout dye, and scribe a square line 
around the bar about 1/32" from the rough 
end; (c) Bevel the edges at about 45 degrees 
to meet the scribed lines; 

(d) (e) (f) 

[] [] [] 
(d) file fiat across the saw marks of the 
central raised area to even up the edges of 
that area framed by the bevels. Don't touch 
the surface while filing brass because the oil 
from your fingers will reduce the file's cutting 
action and contribute to 11 pinning.'1 Use a 
clean rag instead to remove brass particles; 
(e) change filing direction by 45 or 90 
degrees periodically so you can tell where the 
file is cutting . Use lighter strokes as the 
f1attened area expands and the bevels shrink; 
(f) smooth file to scribed lines. Use machinist 
square and scraper as described below to 
make the surface dead flat. Repeat process 
for the other end. 

Using a Machinist Square 

Blade 

Worl: 
Press the beam 
of the square hard 
against the block with 
the blade touching the 
surface to be tested and 
inclined slightly toward you. 
When held up at eye level, any 
light between the work and the blade Beam 
will reveal high and low spots. Mark the 
high spots with a permanent ink marker so 
you know where to scrape next to true the 
surface. Never scrape without first testing 
and marking the high spots. Follow the 
sequence of checking and scraping in the 
positions shown below. 

3 1 3 

7EJ ' / 

' / 
x 

/ ' / ' 
5 6 4 6 4 

3 

6 

the actuator would work fine 
until it tripped either limit switch . 

• Heavy duty commercial 
recorder - NOT improvised from 

consumer models 

•BUILT-IN voice activation (add $30) 

•Applications information included 

•Dimensions: 11.5 x 7.0 x 2.75" 

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~stems lttterttatiottal 1 oo North Hill Drive #42, Brisbane, CA 94005 

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

Circle #41 on th e Reade r Se rvice Card. 



Amateur Robotics 

Then it would be stuck, and 
reversing the current wouldn't 
move the motor because the 
switch contact would still be 
open. A simple way around this 
conundrum is shown in Figure 5. 

Here diodes bypass the 
switches to allow current to flow in 
the direction necessary to clear 
the switch. Just about any rectifi­
er diodes rated for a couple amps 

• Variable power control (5 to 40 watts) 
• Replaceable heating element 
• Quality light-weight pencil iron 

and PRV of 1 OOV or more will do. 
There's also a limit to how 

much space I have in this column, 
and I've unfortunately run up 
against that limit. 

Next time, I'll finish off a few 
loose ends of the actuator, and I'll 
begin a new project to take robots 
to the wonderful world of color. I'll 
also have a few quickie BEAM 
projects. See you then! NV 

s35s5 
• ., T-Comm Trainer (TCM-100) . 

..- lnsTEK FUNCTION GEN. Lab Manual I Work Book .. . LOWEST PRICE 20MHZ 

illS"TEK ,~~- ~;: ··· ... WITH INT/ EXT FREQ. COUNTER Component and Supplies Kit . 

MODEL GOS-620 -- z, igi a isp ay d_•n-.i 

If you have suggestions, 
questions, or comments about 
amateur robotics t opics, you 

can reach me at 

Robert Nansel 
Box 228 

Ambridge, PA I 5003 

E-Mail: 
bnansel@nauticom.net 

OSCILLOSCOPE , .. . J1; . 3 MH D" .t 1 D" 1 e··. ····~.·."."'""""·· ·· Tool Kit .... ... . ............. . . 

Dual Channel - 20MHZ - MODEL 8216 $1 ggoo / .... .. . 
(INCLUDES PROBES) s299oo ALLIGATOR LEADS 830 t ie points . MB102PLT ~- KIT 
SCOPE PROBE 60 MHZ $1295 SET OF lO $2l~ model features 3 binding posts ~"'"" 1 / 4 W 5 % 
SWITCHABLE XI, x10 and aluminum backplate. film 5 pieces 

SWITCHES ~ . . 
DI GIT AL MU\ Tl MHER I "' '""'' SPOT. ..... SOC ea. I:) P•rt No. H 10 + PC '"'' ""''" Folm '"h ol 73 
32 Ranges - 3 /2 D1g1t . MB102 5.95 5.00 PNPBI SSh t $9ro va lu es. 365 
MODEL MY-64 s279s • SOLDERING IRON 3-WIRE MB102PLT 8.95 8.00 PNPWue

5 
Sh ee ···· 

9
·,..,, pieces total. 

AC/DC Voll/Currenl, Res. Cap., . HIGH PERFORMANCE $C25 et eet ···· ·""' 
Frequency. Rubbe r Holsterlncluded ····••«> #060501 ~ v MOTION DETECTOR ro-~1'11 PNPBlue20Sheet . 28.95 rn.-s39s 
PAD-ZJ

4 
HIGH QUALITY TOOLS $2ea.- 10For$15 ~~ . ..::.-~51PNPWet20Sheet . . 2895 

DIGITAL/ANALOG TRAINER With Cushion Grips and Return Spring I Mc;c;i; '"o,;. .,.,,. o~ a. ,'°"°'"'·· ,., .. , ...... ., ..•. 

Complete Needle Nose I Wire I Diagonal 
portable Pliers~ Strip~ Cutte,W 
workstation. '*'?'-$295 '"(;:/" $150 Y / $295 
Variable and 1--------· --------
fixed power DC POWER SUPPLIES 
supplies. function generator, MODEL HY3003 - DIGITAL DISPLAY 
digital 1/0, rugged design, variable output, 0-30 voe. 0-3 Amp $8900 
high impact case. . MODEL HY3003-3 - TRIPLE OUTPUT 

Assembled Kit Two o-30 voe. 0-3 Amp · ~""':x=; 
$1 Cnll0 $11 nllO variable_ oulput.s plus 5V 3A $21500 11&~!1! 
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into a sophisticated storage scope AND spectrum 

analyzer AND multimeter. Display simultaneously 

on large screen! 1 OOMS/s 8-bit or 1.2MS/s 12-bit or 

333kS/s versions. Great for schools, test depts, etc. 

Input to Excel! LabView/NT drivers included. 

.,_<«-:·X«<->>> 

humidity & light sensors, door position , etc. with senso rs for light , pH , 

Record for 365/24 without a PC even if power vo lts and temp . Great for 

fails. Monitor 30 sensors 400 yds away. With science fairs! Supplied w ith 

cables and easy software. Remote audio read y-to -run sof twa re and 

alarm. Use TC-08 for most thermocouples. lot s o f 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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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, AID, 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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• Connect to the PC without shutting down 
• Up to 8-megabit per second data rate 
• Simple FIFO interface 
• Download free USB drivers 
• Operational power taken from the USB port 

- As easy to use as the RS-232 ports 
- Evaluation boards available-see site for details 

PIC 16F877 Microcontroller, 
Flash Programmer, and 
High-Speed USB Interface ... 
all in one tidy little package! 

DLP-1026 
$89.95 

• USB Interface 
• SK ROM 
• 368 RAM 
• 256 EEPROM 
• 26 1/0 including 

8-ch. , 10-bit AID 

- Use with any PIC assembler/compiler that 
creates standard 8-bit HEX files 
- No device programmer req uired! On-board 
USB port is used for both firmware download 
and communication with host PC at up to 
2 megabits per second 

DLPDesign 
Download datasheets and order online at: 

www.dlpdesign.com/usb/ 
P.O. Box 503762, San Diego, CA 92150 

858-513-2777 
"We help engineers and hobbyists 

worldwide embrace USB technology" 
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Solid-State Voice 
Recorder Using Flash 

MSP430 
By Murugavel Raju 

T
he introduction of the flash MSP430 microcontrollers by 
Texas Instruments with its wide choice of peripherals has 
opened up unmatched flexibility in today's demanding 
microcontroller application designs. The solid-state voice 

recorder presented here is based on the MSP430F149 that belongs to 
the MSP430 family of ultralow power 16-bit RISC flash microcontrollers. 

The MSP430F149 is a 64-pin QFP device with 60 Kilobytes of flash 
memory and integrated 12-bit A / D converter with internal reference. 
The fast in-system programmability of the MSP430 flash memory allows 
real time recording of the digitized voice. Not only does the MSP430 dig­
itize the analog voice pattern using the integrated analog-to-digital con­
verter, but also the voice data is stored in real-time in the MCU Flash 
memory and subsequently played back. 

This application takes advantage of the ability of the MSP430 micro­
controller to use the same memory array for both program execution 
and dynamic data storage. The in-system programmability of the flash 
and the long retention time of data in flash for up to 100 years make the 
MSP430 microcontroller ideally suited for these applications. 

Figure 1 shows the block diagram of this design. The analog and dig­
ital blocks are marked accordingly. Arrowheads show the signal path 
from the microphone to the speaker. The peripherals used actively in this 
application are shown internal to the MSP430F149 block. Notice the inte­
grated 12-bit analog-to-digital converter ADC 12. The analog multiplexer 
integrated in the MSP430F149 allows eight channels of analog data to be 
input to the ADC12. In this design, only one channel 'AO' is used as ana­
log input. The pre-amplified and filtered analog voice signal is directly 
input to the analog input 'AO' of the MSP430. During record, only the first 
two blocks are active and during playback, the last two blocks are the 
active blocks. During playback, the stored voice signal data is sent to the 
serial DAC via the MSP430 USART SP!. The active filter based on a Tl 
opamp filters the digital-to-analog converter output. This filtered signal is 
then amplified by the audio power amplifier section and drives a minia­
ture speaker to play back the stored voice information. 

Circuit Description 

Figure 2 shows the complete schematic of the design. The con­
denser microphone picks up the voice and converts it into an analog 

signal. The analog voice signal is then amplified by a TI opamp 
TLV2252 (Reference (3] is the datasheet for this device). The TLV2252 
is a low-voltage and low-power dual opamp, one of which is used for 
microphone signal amplification and the other in an active low-pass fil­
ter circuit associated with the DAC. The TLV2252 is chosen because of 
its capability to operate at three volts with a low-operating current. The 
amplified analog signal is bandwidth limited to the required voice spec­
trum before it is input to the integrated A / D converter of the 
MSP430F149. A simple RC filter at the output does the bandwidth lim­
iting with a cut-off frequency approximately 2.7 kHz. The capacitor C4 
across the feedback path also provides some high frequency roll-off. 
Technically this filter serves as the anti-aliasing filter and is required to 
avoid frequency aliasing of the input signal that could arise after sam­
pling . Bandwidth limiting to 2. 7 kHz is essential to satisfy Nyquist since 
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a sampling frequency of 5.5 kHz is used in this design. The sampling 
frequency of 5.5 kHz is picked as a trade-off between voice quality and 
maximum duration of voice that can be stored in the flash memory. 
With the above values, approximately six seconds of speech can be 
stored in the flash. The digitized 12-bit voice data is directly stored in the 
flash without any compression. Compressing the voice data using A-law 
or u-law to eight-bits doubles the storage time to 12 seconds. 

The analog output portion is the serial DAC and the output filter cir­
cuit. The TI data converter device TLV5616 DAC used in this application 
features three-volt operation (Reference [ 4] is the datasheet for this 
device). The DAC interfaces with the integrated hardware USART of the 
MSP430 configured in SPI mode. The MSP430 SPI handles the required 
16-bit word transfer to the DAC by taking advantage of the double­
buffering capabi lity of the integrated hardware USART module. The 
TLV5616 is a voltage output DAC that directly interfaces with the output 
filter circuit built with the TLV2252 opamp. This filter is a second-order 
Sallen-Key active low pass filter circuit that filters the sampling edges 
from the DAC output. The filtered output needs further amplification 
before it can be made audible by the speaker. 

Finally, consider the audio power amplifier circuit. This is based on 
the Tl audio power amplifier device TPA721 (Reference [5] is the 
datasheet for this device). The TPA 721 has a wide power supply com-



SOLID-STATE VOICE RECORDER USING FLASH MSP430 

Figure I. System Block Diagram. 

MSP430F149 
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patibility of 2.5V to 5V. The BTL (bridge-tied load) design of the output 
stage of the TPA 721 provides approximately 6 VPP drive to an eight­
ohm speaker at a supply voltage of three volts . The BTL also eliminates 
the need for a speaker coupling capacitor. The TPA 721 is available in 
an MSOP footprint called the PowerPADTM that allows a compact PCB 
design to be realized. Notice that an RC low-pass filter built around R 13 
and C9 - also known as the power supply de-coupling circuit - is 
shown in Figure 2. This RC circuit filters the voice signal superimposed 
on the battery supply by the power amplifier, before it is fed to the ana­
log circuitry. 

The digital hardware is the MSP430F149 flash microcontroller and 
its associated passive components (Reference [ 1] is the datasheet for 
this device) . The integrated peripherals simplify the digital design and 
this application is a good example for MSP430 being a "System in a 
Chip." A 3.58-MHz ceramic resonator clocks the MSP430. The resonator 
used in this application has built-in load capacitors for the internal clock 
oscillator circuit. Timer 87 is used to generate the timed interrupts for 
the sampling frequency. Timer B7 is clocked by the stable 3.58-MHz 
clock as any jitter in this would reflect as jitter in the sampling freque n­
cy and affect the voice quality. The sampled analog voice signal is dig­
itized by the integrated ADC12 peripheral of the MSP430. Take care in 
interfacing the analog and digital circuits. Notice that the analog and 
digital grounds are shown separately. Also the analog and digital sup­
plies must be separated out as shown in the schematic to comply with 
A/ D grounding and noise considerations. 

The digitized voice data is stored sequentially in the flash memory. 
During playback , the stored data is transmitted to the serial DAC in the 
same order as it was stored during recording and using the same rate 
as the sampling frequency, via the MSP430 hardware USART module 
configured in SP! mode. The DAC converts these data patterns to the 
original voice signal and the following filter and amplifier circuit renders 
it audible via the speaker. 

Software 

The code for this application is written in assembly language, using 
the IAR KickStart integrated development environment. The 
MSP430F149 has 120 segments of main memory starting from 11 OOh 
to FFFFh. Segment 0 to segment 118 are 512 bytes wide and segment 
119 is 256 bytes wide. Segment 0 carries the interrupt vectors and must 
not be modified during run time. Two more segments called Segment A 
and B each 128 bytes wide are a llocated as information memory in the 
device. The user can use this information memory for storing device 
identification codes. The information memory can also be used to sub­
stitute an EEPROM or can be used to store executable codes depending 
on the assembler definition. The inform ation memory is left unused in 
this application. Please refer to the MSP430F 149 datasheet, reference 
[ 1], for memory mapping of the flash m emory in the device. 

The executable code for this application vectors at 1100h, the start 

address of the main memory. The compiled code size is 346 bytes and 
occupies segment 119 (256 bytes) and segment 118 (90 bytes out of 
512 bytes). Segment 0 is programmed with the interrupt vectors. The 
remaining segments 1 to 117 are allocated by software to store the dig­
itized voice data . This is referred to as record memory array and is 117 
segments wide (59904 bytes) starting at 1400h and ending at FDFFh. 
During recording, the voice data words are sequentially written into this 
flash memory array, and during playback, the voice data words are 
sequentially read from this array. 

The software implemented runs the application in two modes -
Playback and Record - depending on the status of the record push but­
ton. As soon as the system is switched ON, it goes to the playback 
mode and plays back any previously recorded voice message. The play­
back is repeated continuously as long as the system is switched ON. To 
enter Record mode, the following steps are to be followed . While the sys­
tem plays back a message, hold the Record button. The LED lights up 
in a moment indicating that the flash memory is erased and ready for a 
new recording . Release the button and speak into the microphone. The 
voice is stored in the flash and when the Record Memory array reaches 
its capacity, the LED goes OFF, indicating that the recording is over. 
Now the recorded voice is automatically played back continuously as 
long as the system is switched ON. 

Note that the flash memory can be erased and programmed only if 
the MSP430 supply voltage is greater than or equal to 2. 7V. Please refer 
to the device specific datasheet. If it falls below 2 .7V because of the 
draining battery, the system cannot record voice. However, it plays back 
the previously stored message a few more times until the voltage drops 
below the operational level of the analog circuitry. 

Construction 

I built the prototype using a double sided through plated PCB 
designed using PCAD. I used the MSP430 flash emulation tool (MSP­
FET 430P140) to develop and debug the code and to program the 
device. You can also use the MSP430 serial programmer (MSP-

References 

Franco, Sergio. Design with Operational Amplifiers and Analog 
In tegrated Circuits. New York: WCB McGraw-Hill , 1998. 

Texas Instruments Datasheets: 
1) MSP430F149 Mixed Signal Flash Microcontroller datasheet 

(SLAS272) 
2) MSP430x1 xx Family User's Guide (SLAU049) 
3) TLV225x Rail-To-Rail Low-Voltage Low-Power Operational Amplifier 

(SLOS185) 
4) TLV5616 Low Power 12-Bit Digital-To-Analog Converters (SLAS152) 
5) TPA 721 700-mW Mono Low-Voltage Audio Power Amplifier 

(SLOS231) 
6) MSP430x14x Application report (SLAA123) 

Nuts & Volts Magazine/ JUNE 2002 73 



SOLID-STATE VOICE RECORDER USING FLASH MSP430 

RS 56K Figure 2. Circuit Schematic. 
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PRGS430) to program the MSP430 device. Both tools use the JTAG port 
of the MSP430 to communicate with the device. The flash emulation 
tool (FET) has the advantage of providing in-system debugging capa-

SolderingDesoldering.Com 

800-394-"1 984 

74 JuNE 2002/N uts & Volts Magaz ine C ircle # 34 on th e Reade r Se r vi ce C ard . 

P3.0 
28 

P3.1 29 
P3 .3 31 

62 

R11 
56K 

3 IC3 
.--+----i 2 TPA721 

80hm 
Speaker 

R13 
82 0 

C10 + 
4.7",f I 

bility. The FET tool is a low-cost MSP430 development tool offered by 
Texas Instruments and combined with the JTAG on-chip emulation logic 
of the MSP430 rules out the requ irement of an ICE (in circuit emulator) 
for microcontroller application development. 

Conclusion 

The integrated 12-bit analog-to-digital converter, the 16-bit timer, the 
in-system programmable flash memory, and the flexible hardware 
USART peripherals simplify this voice recorder application design and 
the MSP430 provides a true system-on-a-chip solution. 

Longer recording duration can be achieved by employing voice 
compression like A-law or u-law and additional capacity can be achieved 
by interfacing an external serial flash memory to the free hardware 
USART module; the MSP430F149 has two hardware USARTs program­
mable in asynchronous (UART) or synchronous (SP!) modes. The low 
power operation of the MSP430 and the chosen analog components for 
this design allow three-volts operation running out of 2 X AAA batteries. 
NV 
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Putting the Spotlight on BASIC Stomp Projects! Hints! and Tips by Jon Williams 

Stamp Applications 
Objects in the Machine 

A long time ago, in a galaxy far, far away<'> ... Actually, it was the early 90s 
and it was in Palo Alto, CA - at about the same time the BASIC Stamp was 
being developed - the guys a t Sun Microsystems were working on a little 
language called Oak that they hoped would change the way we program 
microcontrollers. 

T
he idea was to cre­
ate a clean, easy, 
object-oriented lan­
guage that could be 
used on a variety of 

small micros; the concept that 
one program would work on any 
micro - cross platform compati­
bility was the goal. 

Due to a naming conflict with 
another product, Oak was 
changed to Java<2>. Coincident 
with the later stages of its devel­
opment was the public emer­
gence of the Internet. The nature 
of the Internet and the variety of 

operating systems connected to it 
was ideally suited for the cross­
platform approach designed into 
Java . Java's target changed and it 
became a contributing factor for 

the wild success and proliferation 
of the Internet and World Wide 
Web. 

Pity, really, that they didn't 
keep working towards the small 
micros since Java is a very nice 
language. It has, in fact, garnered 
tremendous acceptance from pro­
grammers and recently with edu­
cational institutions. Most univer­
sities and many high schools are 
switching from teaching C and 
C++ to teaching Java. Well , it took 
a while, but Java is finally avail­
able in a microcontroller format. 

Parallax isn't the first to do it, 
but just as the case was with the 
BASIC Stamp, Parallax has made 
it clean and easy with the Javelin 
Stamp. So, if you're a C/ C++ or 

Footnotes 
(I) From "Star Wars" by George 
Lucas. 
(l) Java is a registered Trademark 
of Sun Microsystems. 

Java programmer wanting to 
explore the world of embedded 
control , now you can do it with a 
product from a company famous 
for its reliable products and after­
sale support - and you can do it 
with a cool little 24-pin DIP pack­
age. 

This article is written for those 
PBASIC programmers who are 
new to Java, bought a Javelin for 
all its cool features and power, 
and have worked your way 
through the programming tutori­
als in the manual. If you don't 
have a Javelin starter kit yet, 
that's okay, too. Just be sure to 
download the manual (it's free) 
and read through chapters 2, 3, 
and 4 - or none of this will make 
any sense 

Let's say that you do have a 
Javelin and have played with the 
tutorial examples. Now you're 
excited, now you want to create 
your own classes ... but wait, th is 
isn't quite as straightforward as 
programming a BASIC Stamp. 
No, it isn't, but you know what? 
Taking the time and putting the 
effort to learning Java properly is 
worthwhile, especially as you start 
to fill that 32K code space and 
take on increasingly sophisticated 
tasks. 

OOP For Regular Guys 
(And Gals!) 

You've probably heard the 
term Object Oriented 
Programming (OOP) before, but 
what does it mean, exactly? It 
becomes self-evident when we 
understand the programmer's def­
inition of an object. An object is a 
[software] mechanism for 

bundling data (variables) and the 
means to manipulate that data 
(code). This bundling is called 
encapsulation. In procedural 
(action-oriented) languages like 
BASIC, data and code are sepa­
rated. Not so with Java. In Java , 
objects contain both data and the 
code (behaviors) necessary to 
manipulate or use the data. They 
are fully self-contained. In a Java 
program, objects pass messages 
to each other. This is the nature of 
Object Oriented Programming. 

Why should we care about 

this? Well , for one thing , it can 
make things easier by hiding grit­
ty details (this is especially nice 
when you're using code written by 
someone else) . The biggest 
advantage, though , is that it 
makes reusing code very easy -
saving lots of time for program­
mers. We'll see both of these con­
cepts in action with our little 
demo program. 

Let's Just Do It 

The easiest way to get your 
arms around Object Oriented 
Programming is to just haul-off 
and do it. So we will. We'll keep it 
simple so that we can grasp Java 
concepts and get used to the way 
the Javelin does things. Since all 
programming tutorials start off 
with a "Hello World" program and 
with microcontrollers we say 
"Hello" by flashing an LED, that's 
what we'll do. Yes, yes, 1 know it 
sounds amazingly trivial , but I 
promise that the exercise is a 
good one. 

Most of us don't think twice 
about LEDs because we've used 
them so many times. And herein 

lies one of the keys to succeeding 
with an OOP language like Java: 
thinking about it - a lot - at first 
will save you hours of code rewrit­
ing later. OOP programs need to 
be designed, not simply written . 
An LED is a good place to start 
with OOP, since it's a real-world 
object that is easy to model with 
software . 

It becomes pretty interesting 
when we actually stop to think 
about what concerns we could 
have when connecting an LED to 
a microcontroller. What pin will 
we use? How will we control it? 
When we know these things, then 
we can create code (called meth­
ods in Java) to turn it off, turn it 
on , control it indirectly, invert its 
current state, and to report what 
it's doing at the moment. 

Before we look at the LED 

code, let me remind you that all 
Java programs are composed of 
one or more class files. To create 
an object definition, we'll write a 
class file with the same name as 

the object type we're defining. It's 
important to distinguish the class 
file (definition) from the actual 
instance of an object. My friend , 
Al , told me to think of an object's 
class file like a cookie-cutter. It 
isn't the object itself, it's what 
gives the object its "shape" - so 
to speak. What you'll find as you 
spend more time with Java is that 
one class can be extended to cre­
ate a more complex version . This 
is what is meant by inheritance: 
the new class inherits all the capa­
bilities of the class used to build it. 

Time to jump in and take a 
look at Listing 1, the LED class. 

470 
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Figure I 
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From this definition, we'll be able 
to create LEDs to our heart's con­
tent and control them with ease. 

One of the first things you 
notice is an import line. What this 
is doing is importing (gaining 
access to) all(*) of the classes in 
the core package [folder] . The 
classes in this package have to do 
with the Javelin's hardware , 
specifically the CPU class. We'll 
be using a couple methods from 
the CPU class to control the pin 
that controls our LED. 

At the top, we define a couple 
of constant (final) values to indi­
cate the current state of the LED. 
The constants have values of true 
and false , respectively, because 
an LED is either on (true) or off 
(false). These constants are pub­
lic so they will be the same for 
every LED object we create. 

Next come a few private vari­
ables (called fields in Java) . It's 
important that these values are 
private because we need them to 
be different for every LED object 
we create. And being private , 
they 're hidden from the outside 
world. In orde r to cha nge these 
variables , we 'll create methods to 
access and manipulate them . 

In a tangible class (there are 
abstract classes that are used as 
the base for othe rs ) like LED, the 
first method we'll deal with is spe­
cial ; in fa ct , it has the same name 
as the class. This method is called 
the constructor. The constructor 
does the work required when cre­
ating a working object. Some 
classes have multiple construc­
tors (using a technique called 
method overloading) that allow 
an object to be created by more 
than one means. We'll keep it sim­
ple and just have one constructor 
in our LED class . 

In our case, we're going to set 
the pin to use, how we control the 
LED, then make sure it's off. 
Notice the use of the word "this." 
While not strictly necessary, it 
does help clarify the code a bit. 
The use of "this" indicates the 
object's fields , not the parameters 
passed. The final line of the con­
structor calls the LED.off() 
method to make sure the LED 
starts in a known state. This is 
important since the pin may have 
been in use before being defined 
to control the LED. 

Now we can add methods to 
the LED class that actually per­
form the control we discussed 
earlier: turn it off, turn it on, follow 

76 JuME 2 002/Nuts & Volts Magaz ine 

Stamp Applications 
an external value (indirect con­
trol), invert its state, and report 
what it's currently doing . 

The first method is called , big 
surprise, off() . This method works 
by calling the CPU.readPin() 
method . Remember that 
CPU.readPin() method is normal­
ly used to report the state of an 
input pin, so it starts by making 
the specified pin an input. In our 
case, this will safely extinguish the 
LED. We save the new state (off) 
so it's easy to retrieve later and we 
don 't have to rely on examining 
hardware for the current LED 
state. 

Our next method is used to 
turn the LED on. This uses the 
CPU.writePin() method which, of 
course, is used to make a pin an 
output and set it high or low. To 
set a pin high, we pass a value of 
true; to set it low, we pass a value 
of false . In our case, the pin will be 
the LED connection we passed to 
the constructor and the control 
value will be what we set in the 
onState field . Once again, we save 
the new state (on) so we can refer 
to it later. 

There may be times when we 
want the LED to follow the value 
of another variable or logical con­
dition so a method that will allow 
that is convenient. This is the pur­
pose of the putState() method . 
This method requires a Boolean 
value (true or fa lse) to be passed 
to it. If the value passed is true , 
the LED will be lit. If false, it will be 
extinguished. This is very easy 
code si nce we 've already written 
methods to turn the LED on and 
off. Note that the value passed is 
not related to how we control the 
LED - true means on , false 
means off; no matter how the 
LED is connected . 

An easy way to blink an LED 
is to invert its state inside a loop 
with a bit of a delay, so let's create 
an invert() method. This method 
sends the inverted (!) ledState 
value to the putState() method. 
Simple, huh? 

Finally, there will be times 
when we want to know if an LED 
is on or off - without remember­
ing and dealing with the connec­
tion and control details . This is 
the purpose of the getState() 
method. Notice that this method 
is defined as a Boolean type since 
it returns a value of true or false . 
The other methods we've created 
don't return anything so they are 
defined as void. Since we've previ-

ously saved the state of our LED, 
it's a simple matter of returning it 
to the caller. 

Now, to those of you who are 
PBASIC fanatics (like me), this 
may seem like an amazing 
amount of work just to manipu­
late an LED. It only seems that 
way now. What you'll find after 
you 've worked with the Javelin a 
bit is that this up-front work 
makes the down-the-road stuff a 
breeze, especially when it comes 
to bigger programs and more 
complex objects. 

LEDs In Action 

Okay, time to make this stuff 
work and show the elegance of 
Java in action . The circuit is a no­
brainer: three LEDs and three 
resistors -probably stuff you have 
within an arm's reach of you 
compute r. 

The working code is in Listing 
2. As with all Java programs, this 
is a class fil e too, but this class 
doesn't define an object. As I stat­
ed earlier, a Java program is 
made up of one or more classes. 
Java knows where to sta rt 
because it always starts with the 
method called main() . So, we'll 
have a main() method in this 
class since it's this code we want 
to run. 

As with most of our Javelin 
programs, we'll import the "core" 
classes and , of course , we'll 
import our new LED class so we 
can use it. 

Now we get to the good stuff 
- using our LED class. Using 
standard Java syntax and refer­
encing our new object class, we'll 
create three LED objects: one 
green , one yellow, and one red. 
These are simple names for our 
demo. Take advantage of Java's 
verbose nature and name your 
objects and variables so that your 
programs are easy to read. An 
HVAC project , for example, might 
have LED objects called 
acCooling and acHeating. 

At the end of our demo, we're 
going to do some precision tim­
ing , so we'll define a timer for 
each - and give them an appro­
priate name. Timers use a special 
Virtual Peripheral (VP) that runs in 
the background. The Javelin has 
several virtua l peripherals and up 
to six can run at the same time. 
The nice thing about timers is that 
only one VP slot is used, no mat­
ter how many timers we define. 

Other VPs include UARTs for 
background serial communica­
tions , a PWM VP that's perfect for 
servo and motor control , A2D and 
D2A conversion . 

Back to our LEDs; let's start 
with the basics. And now we see 
the fruits of the work we went 
through to design the LED class. 
How easy is this?: green.on(). 
Could we make it any more obvi­
ous? If so, I don't know how. And 
this is part of the point. Well­
designed code is easy to read and 
understand without a lot of addi­
tional comments. That applies to 
any programming language, but 
Java is particularly supportive of 
this concept. 

Since we know how our object 
code works and the rest of the 
basic demo is easy, let me just 
explain that the CPU .delay() 
method is identical to PBASIC's 
PAUSE command except that it 
takes a parameter in 100 
microsecond (0 .1 millisecond) 
units . So, a delay of 5,000 units is 
a half second. 

Now for the timers , because 
these are incredibly useful. Once 
we've defined a timer, we start it 
with the mark() method. We can 
check to see if a given timer has 
reached an elapsed time (in mil­
liseconds) with the timeout() 
method that passes a s ingle 
parameter. This will return true if 
the timer value is equal to or 
greater than the value passed 
(there is another version of the 
timeout method that allows even 
greater resolution). 

So here's what's happening at 
the end of the code. We 've creat­
ed a very tight while-loop that 
checks on the timers for each 
LED. When a timer expires (time­
out() returns true) , we restart that 
timer and invert the state of the 
associated LED. In the end , you'll 
see all three LEDs flashing at 
completely independent rates . 

Resources: 
Jon William§ 
jonwms@aol.com 

Parallax 
599 Menlo Drive, Suite I 00 

Rocklin, CA 95756 
(888) 512-1024 

www.parallaxinc.com 
www.javelinstamp.com 

Javelin §t:amp 
www.javelinstamp.com 
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This is a neat demo, right out of 
the Javelin manual. But now 

extend this idea beyond flashing 
LEDs. How many of your projects 
could benefit from launching spe­
cific chunks of code at precise 
timing intervals? A lot, I'll bet. 

In the end, the question begs 
to be asked ... Did we really need 
to create a class file to control an 
LED? Of course not. That said, 
which line of code do you think is 

more obvious?: 

alarmLED . on ( ) ; 

or ... 

CPU . writePin(CPU . pinO , true) ; 

Both are valid . Both work. 
Only one tells us exactly what's 
going on. Java requires a little bit 
of discipline and yet it pays 
tremendous dividends for doing 
so. Besides, if you don't have time 
to do it right, when will you find 
time to do it again? 

package stamp .peripheral . io ; 

import stamp .core . *; 

/** 

Where Do We Go 
From Here? 

If you've worked your way 
through the manual and started 
to play, you might do what I've 
been doing to learn the Javelin: 
I've been porting some of my 
favorite BASIC Stamp projects 
and code snippets - especially 
those things I tended to use a lot 
as they're perfect candidates for 
object class files . If you want 
more reference material , there are 
over 1,000 books available on 
Java programming. Almost none 
of them deal with embedded pro­
gramming, per se, but they do 

teach Java well and most of the 
code will run with little or no mod­
ification on your Javelin . 

Also keep an eye on the 
Javelin web site for new code and 
application notes. As Parallax 
(and others) develop new class 
files, they will be documented and 

* This class encapsulates the basic operations of a standard LED . 
* 
* @author Jon Williams , Parallax Inc . 
* @version 1 . 0 03 April 2002 
*/ 

public class LED { 

public static final boolean LED OFF = false ; 
public static final boolean LED-ON = true ; 

private int ioPin ; 
private boolean onState ; 
private boolean ledState ; 

/** 
* Creates an LED object . 
* 
* @param ioPin LED control pin 
* @param onState Output state of control pin to light LED 
*/ 

public LED (int ioPin , boolean onState ) ( 
this . ioPin = ioPin ; 
this .onState = onState ; 
off() ; 

/** 
* Extinguishes the LED 
*/ 

public void off () ( 
CPU . readPin(ioPin) ; 
ledState = LED_OFF; 

How Fast Did You Say? 

T he readers of this magazine 
are sharp. Very sharp. 

Several caught my horribly glar­
ing error in last month's column. 

The correct speed of sound 
is, of course, about 1, 130 feet per 
second at sea level - in dry air at 
72 degrees Fahrenheit. That's a 
far cry faster than the 0.9 feet per 
second that I quoted. Please 
accept my apology for the error. I 
was referencing an old [incorrect] 
SRF-04 tech sheet. Still , it's my 
responsibility to verify technical 

posted. This will , ultimately, save 
us all a lot of work and allow us to 
focus on designing solutions 
instead of churning out grunt 
code. And make sure you join the 
Javelin Stamp group (on Yahoo! 
Groups). That will keep you in 
touch with other Javelin program­
mers. 

/** 
* Lights the LED 
*/ 

public void on() { 
CPU .writePin(ioPin , onState) ; 
ledState = LED ON ; 

/ ** 

data that I don't generate myself. 
I'll do that in the future. 

To me, the only thing more 
appealing than an intelligent per­
son is an intelligent person with a 

sense of humor. One reader sug­
gested that the reason Texans 
apparently speak more slowly 
than the rest of the world could 
be accounted for by my speed of 
sound error. Funny. Very funny. 

Truth be told , I'm a native 
Californian currently living in the 
great state of Texas - and I 
wouldn't have it any other way. 

I think you'll agree that the 
Javelin is very exciting. If we look 
back and see all the cool things 
the BASIC Stamp has done, one 
can only imagine what the Javelin 
and its programmers will do ... 

Until next month, happy 
Stamping - in PBASIC or Java! 
NV 

Listing I 

* Controls LED with external variable/condition 

* @param ledState New state of LED (false or true) 
*/ 

public void putState {boolean ledState) { 
if (ledState) 

on() ; 
else 

off() ; 

/** 
* Inverts state of LED 
*/ 

public void invert() { 
putState (! ledState ) ; 

/** 
* Returns LED status 

* return LED status (LED OFF, LED ON) 
*/ - -

public boolean getState () 
return ledState ; 

II LED object demonstration 
II by Jon Williams 

Timer yellowTimer =new Timer (); 
Timer redTimer =new Timer () ; 

yellowTimer .mark () ; 
redTimer .mark() ; Listing 2 

II jwilli ams@parallaxinc .com 
II 
II 03 MAY 2002 

import stamp .core . *; 
import stamp .peri pheral . io .LED; 

public class HelloLEDs ( 

publ ic static void main () 

II create LEDs 
LED green= new LED (CPU .pinO, true) ; 
LED yellow= new LED (CPU .pinl , true ) ; 
LED red= new LED(CPU .pin2 , true) ; 

II create timers for LEDs 
Timer greenTimer =new Timer () ; 

II demonstrate LED basics 
green .on() ; 
CPU .delay(SOOO ) ; 
yellow .putState (true) ; 
CPU .delay (SOOO ) ; 
red .putState(yellow .getState ()) ; 
CPU .delay (SOOO ); 

green .off (); 
CPU .delay (SOOO ) ; 
yellow .putState(false) ; 
CPU .delay (SOOO ) ; 
red . invert () ; 
CPU .delay (SOOO ) ; 

II start the timers 
greenTimer .mark () ; 

II flash LEDs at different rates 
while {true) { 

if (greenTimer . timeout(250 )) 
greenTimer .mark() ; 
green . invert () ; 

if (yellowTimer . timeout (333)) 
yellowTimer .mark() ; 
yel low . invert () ; 

if (redTimer . timeout(l000 )) 
redTimer .mark () ; 
red . invert() ; 
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Questions & Answers 

QUESTIONS 
I have a problem with my 

BS2. I can download my pro­
gram from my computer, and it 
works great. However, if I 
"reset" the stamp with the reset 
pin or if I unplug the power, it 
seems like the program is 
nowhere to be found on the 
Stamp's memory. 
#6021 Jason Mantey 

via Internet 

This is a REA DER TO REA DER 
Column. A ll questions A ND 
answers wi ll be provided by N uts 
& Volts readers and are intended 
to promote t he exchange of ideas 
and provide assistance for solving 
problems of a technical nature. Al l 
questions submitted are subject to 
editi ng and w ill be published on a 
space available basis if deemed 
suitable to t he publisher. A ll 
answers are submitted by readers 
and NO GUARANTEES WHAT­
SOEVER are made by the publish­
er. The implementation of any 
answer printed in this co lumn may 
requ ire varying degrees of techni­
cal experience and should only be 
attempted by qual ified individuals. 
A lways use common sense and 
good judgement! 

Send al l material to Nuts & Volts 
Magazine, 430 Princeland Court, 
Corona, CA 92879, OR fax to 
(909) 371-3052, O R email t o 
forum@nutsvolts.com 

ANSWER INFO 
• Include the quest ion number 
that appears directly below the 
question you are responding t o. 

• Payment of $25.00 w ill be sent 
if your answer is printed. Be sure 
t o include your mailing address if 
responding by emai l or w e can 
not send payment. 

• Your name, cit y, and stat e, w ill 
be pri nted in t he 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 
wi ll be printed above the answer. 
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Are there any circuits out 
there or a device that could con­
vert an infrared signal to a serial 
and analog output? I would like to 
convert the infrared signal that is 
coming out of a cellular phone to 
a serial port so that I could con­
nect other custom devices includ­
ing a computers serial input. 
#6022 J. Mackey 

via Internet 

I am looking for a high-volt­
age circuit to be used on a gas 

• Unanswered questions from a 

past issue may still be responded 
t o. 

• Comments regarding answers 
printed in this column may be 
printed in t he Reader Feedback 
section if space allows. 

QUESTION INFO 
To be considered 
A ll questions should re late to one 
or more of the fo llowing: 

I) Circuit Design 
2) Electronic Theory 
3) Problem Solving 
4) Other Similar Topics 

Information/Restrictions 
• No questions w ill be accept ed 
that offer equipment for sale or 
equipment wanted t o buy. 

• Selected questions w ill be print ­

ed one t ime on a space available 
basis. 

• Q uestions may be subject t o 
edit ing. 

Helpful Hints 
• Be brief but include all pertinent 
information. If no one knows w hat 
you're asking, you won't get any 
response (and we probably won't 
print it either). 

• Write legibly (or type). If w e 
can't read it, we' ll throw it away. 

• Include your N ame, A ddress, 
Phone Number, and email. Only 
your name, city, and state w ill be 
published w ith t he question, but 
we may need to contact you. 

cooking grill. 
My uncle builds gas grills for a 

living and we have been using a 
push-button crystal ignitor. The 
problem we are having is this is a 
mechanical device and you can 
buy only in one length and, of 
course, they don't last long. 

We visited a trade show for 
home cook ware show and there 
was a vendor who used a high­
voltage circuit tied to a car spark 
plug that is mounted next to the 
gas to ignite the gas. This unit ran 
on a 12-volt, one-amp battery and 
used a car automotive coil. Where 
can I find this circuit? 
#6023 Douglas Back 

via Internet 

Having salvaged numerous 
motors from hard drives (the 
ones that spin the hard disk) , I 
finally came up with an applica­
tion. My problem is that I don't 
know how to wire these. They 
appear to come with some con­
trol circuitry built in , and they 
have several connecting wires. 
For example, one of them, a 
Nidec 4515-3BCA-O 1 
(P/ N004060802) has six connect­
ing wires. All I'd like to do is to get 
this motor to run at full speed. 
Suggestions on how to accom­
plish this would be appreciated. 
#6024 Axel Schmetzke 

Stevens Point, WI 

Cadmium zinc telluride (CZT) 
devices make great nuclear radia­
tion detectors , but I've been 
unable to find any circuit dia­
grams to build one. Has anyone 
had any experience with these? 
#6025 Bob Grove 

via Internet 

I have a 35mm SLR camera. I 
was wondering what circuit is 
behind the camera flash trigger. I 
measured the flash trigger and it 
read around 0-.05 V AC and when 
I pressed the shutter button it 
jumps to .33 V AC, then it trickled 
back down. 

I would like to be able to trig­
ger a relay or turn on a transistor, 
but this AC voltage is so low. 

What kind of simple circuit do I 
need? 
#6026 Qui Nguyen 

via Internet 

I am looking for a small audio 
playback board that has a non­
volatile memory with an onboard 
amp. It needs to be as small as 
possible to be incorporated into a 
handheld prop. I want one that is 
programmable from a PC under 
Windows. The quality of the play­
back should be of fair quality as it 
will be feed through a small 
speaker say 1" in size or so. I 
would also like to be able to select 
from two or more sound samples 
for playback. 
#6027 Gary Houser 

via Internet 

I have heard, but not seen, 
that it is possible to control an air 
conditioner motor, or other large 
motor, with PWM. I am curious if 
it is possible to build a circuit that 
takes a TTL level PWM signal and 
switches 230 volts DC 20 or 30 
amps at a 20 kHz rate. I would 
like to use this to add specialized 
speed control to my table saw. 

Some people have mentioned 
IGBTs as a solution , but I don't 
know what they are. 
#6028 Craig 

via Internet 

I have a portable CD player. 
I'd like to use the radio speakers 
in my car to broadcast its music, 
so 1 don't have to drive with ear­
phones. I thought of buying a FM 
transmitter, that would allow the 
player to act like another FM sta­
tion - but they seem way over­
priced. 

Can somebody provide me 
with an inexpensive, simple cir­
cuit I can just build? 
#6029 Thomas Ng 

via Internet 

I need a diagram for a vari­
able current control for my AC 
arc welder. I have two SCRs p/ n 
205a5981pl 3/ 4" stud mount ... 
the voltage is between 30 and 50 
volts. The max current will be 225 
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amps, the min will be 35 to 40 
amps. 
#60210 Steve 

via Internet 

I'm looking for an IC-like or 
similar to the MC145028P in the 
April wireless remote control arti­
cle. The object is to decode the 
X 10 remote controls model 
KR21A, KR19A, or other XlO con­
trol devices. I wish to build a 
receiver DC version for remote 
control. I have a Ming 310 receiv­
er board. Would adapt. 
#6021 I John Pineau 

via Internet 

ANSWERS 
[2023 - FEB. 2002] 

I have a Dunn MP-9 79 lap­
top, manufactured by Chicony. 
It has an internal CD-ROM, but 
will a lso support an internal 
DVD drive in place of the CD­
ROM. 

I want to upgrade, but I 
don't know what brand or 
model DVD drive will fit into 
this system and Chicony has 
closed down its laptop division 
and no longer provides any 
information or support. 

I found a supplier of DVD dri­
ves for this laptop: (and its two 
brothers the MP-978 and MP-989) 
www.orphanlaptops.com/mp9 
78 _mp979 _mp989 _parts.htm. 
They also have Zip and LS-120 
drives. 

Amos Bieler 
Springfield, MO 

[3027 - MAR. 2002] 
How does a DC clamp meter 

work? Is it based upon Hall­
Effect transistors? 

Can someone provide a low-

cost circuit for a 10-60 amp DC 
clamp meter using a digital 
panel m eter? 

A circuit using a CSLA 1 CD 
Hall-Effect Sensor from 
Microswitch was originally pub­
lished by EON and is reprinted on 
p 255 of Rudolf F. Graf's 
Encyclopedia of Electronic 
Circuits Vol. 3. 

It has a range of 0-40 amps 
and uses a linear Hall-Effect sen­
sor in a small gap of a toroid. 
However, I recommend going 
with a Fluke AC/ DC current 
clamp, since it is probably nearly 
impossible to get the parts. 

If you do not have the need 
for an isolated/ temporary mea­
surement, I recommend using a 
shunt arrangement due to the bet­
ter accuracy. (Hall-Effect gets 
about 3%, shunt can get you eas­
ily to 0.05%.) Shunts are available 
through Industrial Suppliers in 
single piece quantity and can be 
connected directly to a sensitive 
digital panel meter. 

Walter J. Heissenberger 
Hancock, NH 

[3029 - MAR. 2002] 
The clock in my 1989 

Mercury has a problem. The dig­
its light and it keeps time, but 
the set functions don't work. I 
tried cleaning the contacts and 
this was no help. Also, the resis­
tor seems to be running hot. 
Appreciate any tips on getting 
this thing to work. 

I am not familiar with your 
particular clock module, but I 
have seen several different mod­
ules. All modules either have inte­
grated switches like on a calcula­
tor or use discrete push-button 
switches. In either case, you have 
to verify their operation with an 

[Mr.'N°iCdJ JUl\IE !iPECIAL!i! THl BlST BATHRIES 
IN AMERICA I 

Packs & Charger for YAESU FT-SOR I 40R I 10R: 

FNB-40xh " ""'""" 7.2v 650mAh $41.95 
FNB-47xh <"""I 7.2v 1800mAh $49.95 
FNB-41xh j5w NiMHI 9.6v 1000mAh ~49.95 

For YAESU FT-51R I 41R I 11R: 

FNB-38 eac k {SW) 9.6v 700mAh i39.95 
For YAESU FT-530 I 416 I 816 I 76 I 26: 

FNB-26 pack l'"""'I 7.2v 1500mAh $32.95 
FNB-27s !'w'"""I 12.0v 1000mAh i45.95 

For YAESU FT-411I470173 I 33 I 23: 
FNB-11 pack (Sw) 12.0v 600mAh $24.95 
FBA-10 6-Cell AA case !14.95 

Packs for AL/NCO DJ-580 I 582 I 180 radios: 

EBP-20ns pack 7.2v 1500mAh $29.95 
EBP-22nh pk (5w) 12.0v 1000mAh $36.95 
EDH-11 6-Cell AA case $14.95 

For ICOM IC·Z1A I T22-42A I W31- 32A I T7A: 
BP-180xh pk INOMH) 7.2v 1000mAh $39.95 
BP-173 pack (Sw) 9.6v 700mAh $49.95 

For ICOM IC-W21A I 2GXA T I V21AT:1a1ack 0< G,.y/ 

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

For ICOM IC-2SAT I W2A I 3SA T I 4SAT etc. 
BP-83 eack 7.2v 600mAh i23.95 

For ICOM 02A T etc & Radio Shack HTX-202 I 404: 

BP-Sh pack 8.4v 1400mAh $32.95 
BP-202s e•ck IHTx-2021 7.2v 1400mAh $29.95 

For KENWOOD TH-79A / 42A /22A: 

PB-32xh '"k l"MHJ 6.0v 1000mAh $29.95 
PB-34xh e•ck 1sw '"""I 9.6v 1000mAh $39.95 
For KENWOOD TH-78 I 48 I 28 I 27: 

PB-13 joriginal size !! 7.2v 700mAh $26.95 
For KENWOOD TH-77, 75, 55, 46, 45, 26, 25: 

PB-6x l'"MH. wlcho pluo' I 7.2v 1200mAh $34.95 
Mail, phone, & Fax orders welcome! Pay with 

Mastercard I VISA I DISCOVER I American Express 

Call 608-831-3443 /Fax 608-831-1082 

Mr. Ni Cd - £. /-/. Yost & Company 
2211-D Parview Road, Middleton , WI 53562 

CALL OR WRITE FOR OUR FREE CATALOG! 
Cellular I Laptop I Videocam I Commercial & Aviation packs tool 

E-mail : ehyost@midplains .net 

[4027 - APR. 2002] 
What type of DC motor and 

controller could be used to 
obtain a smooth non-cogging 
slow rotation down to 3 RPM -
direct drive? 

Is there anyone (reason­
ably priced) who might do cus­
tom work involving a linear 
lathe and motor control? 

I'm trying to reproduce a 
simple overhead record mas­
tering lathe and I do have one 
to help us. 

#I The secret to recording 
and playback isn 't the motor 
smoothness, but rather its in the 
flywheel. "Wow and Flutter" is 
controlled by mass of a flywheel. 
Even AC motors "start and stop" 
unacceptably, and digital or step­
per motors also do the same. 
Whichever motor you choose, 
you will need one that has mini­
mal jerking motion and a fly­
wheel apparatus of some kind 
attached to smooth out the 
bumps. The larger the spinning 
mass and diameter, the 
smoother the ride. Also a cou­
pler or damper made out of 

ohmmeter (make sure ignition is 
off) . If the switch contacts are 
worn out or deformed (from 
heat) , cleaning them will not help, 
you need to replace them. 

Regarding the resistor getting 
hot, if it is not badly discolored, it 
is probably normal. Assuming the 
resistor was properly rated to 
begin with. By definition, that is 
what resistors do. They either 
drop voltage or limit current, 
which generates heat. 

Haim Sandel 
Phoenix, AZ 

[3028 - MAR. 2002] 
I want to drive an LCD dis-

some type of semi hard rubber 
will take out the torque affect 
from the input drive and reduce 
some of the problem. 

Rubber belt drives were 
extensively used in early sys­
tems for this purpose, but with 
today's stepper motors, a simple 
hard rubber coupler between the 
motor shaft and the drive gear 
should do just fine . 

Chris 
Bieber, CA 

#2 A DC drive is capable of 
producing full torque at zero 
speed. But you also need one 
with low-velocity ripple. The 
motor controller is the easy part 
since National Semiconductor 
has the LM12, a power OP-Amp 
specifically targeting DC motor 
and servomotor applications 
providing up to 150 watts of 
power. Their application note 
AN-446 discusses the details. 
The motor, however, needs to 
also have a tachometer (or simi­
lar) for the necessary closed 
loop control. 

Walter J. Heissenberger 
Hancock, NH 

play from a computer with a 
VGA output using a VGA/l'ITSC 
converter. The display has a 
l'ITSC input and a reso lution of 
J J 52 H x 234V. Would this work 
for displaying text and graph­
ics? The VGA is 640 x 480 and I 
wonder if this would work with 
the resolution of the display. 

Many manufacturers make a 
VGA-to-NTSC converter for less 
than $100.00. One company 
which advertises regularly in Nuts 
& Volts sells such a converter for 
$99.99 and has outputs for com­
posite, S-video, and RGB. Other 
units are similar and have soft-

... 

Introducing a pocket programmer 
with true Universal Out~ut 

Visua l Basic). Substitutes high priced 

each pin of 40 pin ZIF-socket. 1300+ I devices down to 1.3V. No adapter I universal programmers e.g. ALL-11 

required for DI l devices. B Hrs. (HlLQ) or LAB-TOOL-48 CAOVANTECHJ 

Circle #54 on the Reader Service Card. 

Providing virtually matching perfor­

mance at only 1/3-1/5 the price. 

Info, orders, softwr: 619-702-4420 
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ware to initialize and optimize the 
resolution for the display you're 
using. The company mentioned 
above is Mateo. 

Another solution is to pur­
chase an accelerated graphics 
adapter that has NTSC outputs 
already on board. Doing this will 
be more beneficial costwise 
because you will be upgrading 
your current Graphics card with a 
card that is probably more perfor­
mance enhancing than your cur­
rent card. 

TigerDirect.com sells sever­
al converters you connect your 
computer to that allow you to 
have your monitor and LCD 
NTSC display on simultaneously 
like Mateo 's product. They also 
sell Graphics cards with VGA 
NTSC outputs and some with 
NTSC inputs. Their address is 
TigerDirect.com, 7795 West 
Flagler St., #35, Miami, FL 33144. 
Their phone number is 1-800-
888-4437. You didn't mention 
what type of input the display has, 
but most adapters and converters 
will work with the most common. 

Larry Wheeler 
Fort Stockton, TX 

[4021 ·APR. 2002] 
I would like to make or buy 

a seria l to USB interface. I 
thought I remembered a project 
in f'luts & Volts some time ago 
in back issues, but don 't recall 
the dates. 

I'd have to go through my 
back issues, but I do recall the 
device described in the issue was 
a Future Technology Devices 
International (FTDI) USB to serial 

[ 4028 · APR. 2002] 
I have a sem i-remote 20 

acre property that has a cab in 
and severa l buildings on it, but 
no electricity or phone line. The 
closest phone term ina l is about 
one-two miles away. 

My plans are to atta in dial­
tone and, through an a larm 
hooked to an autodia ler, keep 
the premises secure. 

Is there a way to use RF 
(i.e., mobile radio, ham, GMRS, 
FRS) to interface to a telephone 
to get dialtone? I know there 
are repeaters, but they are out­
side my budget. 

I have so lar panels, batter­
ies, inverters, etc. I am also into 
electronics. 

#I If you can get analog cellu­
lar signals at your lake home, the 

80 June 2002/Nuts & Volts Magazine 

chip. 
There is a great deal of infor­

mation on the FTDI web site at: 
www .ftdichip.com/. 

Here you should be able to 
find product information , 
schematics, drivers, and every­
thing you would need. 

Phillip Stevens 
Pocasset, MA 

[ 4026 - APR. 2002] 
Would it be worthwhile to 

try to interface a f'IEC 
Silentwriter Model 640 laser 
printer to a PC? 

It has an eight-p in connec­
tor (LocalTa lk) and the instruc­
tion manual describes the func­
tion of the pins. I can only 
locate MAC software for this 
printer. 

I'm afraid that what you want 
to do is probably not possible, or 
at least not worth the effort it 
would take to do it. LocalTalk is 
the name Apple gave to the phys­
ical network hardware which they 
used to link their computers 
together, so if this printer has a 
LocalTalk port on it then it proba­
bly expects to be hooked into an 
AppleTalk network. (AppleTalk is 
the software protocol which com­
municates via the LocalTalk hard­
ware; equivalent to the way 
Novell , Lantastic , or Windows 
Networking are protocols which 
communicate via lOBaseT hard­
ware.) 

There were some LocalTalk 
adapters cards made, by both 
Apple and third-party manufactur­
ers, which would allow you to 
hook a PC to such a network, but 

Motorola three-watt bag phone 
with the Portable Cellular 
Connection kit (PN S 1936A) will 
give you dial tone. You can con­
nect any modular phone to the 
RJ 11 jack on the connection kit. 
You then pick up the phone and 
dial like normal. The interface 
and bag phone take care of the 
dialing and voice on the cellular 
end. 

Alternately , I have converted 
some digital phones to work with 
autodialer equipment. I have 
some products that are able to 
use the Kyocera digital phone to 
dial out on alarm. 

Luke 
via Internet 

# l First of all you should 
check your location with a cell 
phone (volunteer a friend if you 

to the best of my knowledge 
these were all discontinued about 
8-10 years ago, and there is very 
little information available about 
how they worked. Even if you 
could locate one , getting it to 
work under Windows 9x would 
probably be near-impossible, 
since to the best of my knowledge 
no one has ever written anything 
other than DOS or Windows 3 .x 
drivers for these cards, and I don't 
think the software which came 
with them allowed the PC to be 
anything other than a client to an 
Apple server, anyway. 

[4025 - APR. 2002] 

Gary Akins 
Austin, TX 

I am setting up a diskless 
workstation. I need a boot 
PROM for a f'llC for a diskless 
node. Is it possible to "roll my 
own" boot PROM? 

The applica tion is a bare­
bones system that I now bring 
up from a floppy. The disk has a 
se lf-decompress ing minimal 
Linux system on it. I can elimi­
nate the floppy if I boot from the 
network. But, if I can find a chip 
to act as a boot PROM with 
enough memory on it to also 
store the Linux system, I can 
eliminate the floppy, and boot 
without a server. 

I believe the exact information 
you are looking for can be found 
in the Linux How-Tos, in particu­
lar, the Disk less-HOWTO 
(www.linuxdoc.org/HOWTO/D 
iskless-HOWTO.html) . 

Information included : 
Software configuration, boot ROM 

don't have one). If it is possible to 
make and receive cell phone 
calls, your options may improve. 
Most security systems nowdays 
have the option of using the local 
cell phone network to send alarm 
information back to a monitoring 
station, which means you will be 
paying some sort monthly moni­
toring fee. 

Dan Hockey 
Des Moines, IA 

#3 The phone autodialer is the 
expensive part because of the 
legal registration. As a licensed 
HAM, you could modify a 900 
MHz cordless system for this . 
Some have been known to do 
similar with FRS, though I ques­
tion the legal side of that. I have 
been thinking of a simple 
repeater controller, with a phone 

selection , boot ROM program­
ming, useful links. 

One of the links is to disk· 
lessworkstations.com, which 
sells ready to go boot ROMs for 
various NIC flavors for $15.00. 
That seems pretty cheap to me! 

Jim Gallagher 
Cypress, CA 

[ 4024 - APR. 2002] 
My wife owns a J 998 

Honda CRV and los t one of the 
transmitters to lock and unlock 
the doors. 

Th e d ea ler wants about 
$100.00 to replace it. Is there a 
cheaper rep lacement or can I 
make one myself? 

The remote for the CRY 
Honda needs to be programmed 
with a code specific to the vehicle 
to be used on. Otherwise, anyone 
with a transmitter running on your 
frequency could unlock your car. 
Unless you have the time and 
money to reverse-engineer it, the 
factory replacement is the better 
way to go. 

Dan Hockey 
Des Moines, IA 

[4023 - APR. 2002] 
In the earlier versions of 

DOS 6.x, the included Defrag 
program would a llow the user 
to a lphabetize the folders and 
files to eas ily find w hat you 
w ere looking for. From 
Windows 95 on, I haven 't found 
the equivalent way of do ing this 
in a native DOS environment, 
and a DIR commandjust brings 
up a jumble of files and folders 
that's tough to sort through. 

patch option, as a BASIC Stamp 
article. 

Tone ID and Touch Tone 
control should be fine. Voice ID 
gets expensive. 

(ID is required!) There IS a 
"hidden transmitter controller" 
avai lable for around $30.00 that 
could be adapted in some ways. 
Try a search for that? 

If you can put all of the dial­
ing and phone equipment in a 
box near enough to the phone 
pole for a single wire run , then 
the install cost should not be too 
high. Then all that you need is 
the radio links between there and 
the cabin(s). Just do not forget 
that all the vandal needs to do is 
cut the phone line to block the 
out going call. 

Jerel Arbaugh 
Pearblossom, CA 
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How can I to do this without 

getting a third-party file manag­
er? 

Also, when I minimize my 
Windows program, click on the 
DOS prompt to go to a DOS 
window... On my Win 95 
machine, the Windows program 
stays minimized, the DOS C: 
prompt pops up, I do what I 
need to do in DOS, close the 
DOS program and type Exit, 
and I 'm back to minimized 
Windows program again . If I try 
this on my Win 98 computer, 
the computer shuts down and 
reboots in DOS when I click on 
the DOS window, thereby 
dumping my minimized 
Windows program. 

Is this a def a ult settings 
problem on my Win 98 
machine, or is there something 
fundam enta lly different 
between Win 95 and Win 98 in 
the way each handles DOS win­
dow requests? 

For a neat directory listing use 
this command: "set 
dircmd=/ogn/p" (entered w/o 
quotes at the DOS prompt or 
added to your autoexec.bat file) . 
The dir command will now list 
everything alphabetically starting 
with the directories and pause at 
each screen full of data. I don't use 
XP or ME, but can confirm that this 
works across all the other flavors of 
Windows . Type dir/ ? at DOS 
prompt for these and other switch­
es you can use. 

As to the second part of your 
question, you'll want to check and 
compare the properties of your 
DOS command (which could be a 
shortcut to, or actually your com­
mand.com or DOS-based pro­
gram). In Windows, right click on 
the appropriate icon or file and 
select Properties. Go to the 
Program tab (second from left) and 
click on Advanced (near bottom of 
this screen). On the Win 98 PC, 
you'll probably notice that the MS­
DOS Mode box is checked (where­
as it isn't on the Win 95 machine) . 
Unchecking this box on your '98 PC 
will cause Windows to remain run­
ning while you work in DOS, rather 
that Restarting in DOS mode. You 
can also change other DOS attrib­
utes here, such as whether DOS 
opens up full screened or win­
dowed, etc. Note that this is only 
applicable to the DOS command 
prompt (command.com) or DOS­
based programs only. 

Ian Carmichael 
Queens Village, NY 

[3022 - MAR. 2002] 
I recently installed an inde­

pendent PA system in the gym­
nasium of my local school. I 
would like to tie this system 
into the school-wide PA system 
so that when there is a school­
wide announcement, it could 
use the speaker system that is 
in place in the gym. 

#I My simple answer is to use 
a VOX switch circuit like the one 
in The Encyclopedia of 
Electronics, Vol 5. from Rudolf F. 
Graf and William Sheets, at the 
bottom of page 553. These cir­
cuits are pretty simple, this one 
has only a handful of parts. Put 
simply, VOX is typically used for 
automatically starting a tape 
recorder when an audio signal is 
heard on the input. When you 
find one of these circuits (or kit, 
or possibly even prebuilt) , con­
nect the audio/ mic input to the 
schoolwide PA system. Put a sin­
gle pole, double throw relay on 
the VOX circuit where it would 
usually connect to the record but­
ton of the tape recorder (in fact, 
there's probably already a relay 
in most circuits you'd find) . Then 
connect the Normally Open ter­
minal of the relay to the audio 
input from the school-wide inter­
com. Then connect the Normally 
Closed terminal to the audio 
source used within the Gym. The 
Common terminal goes directly 
to the input of the Gym PA. 
That's it! 

Eric Hungerford 
Seattle, WA 

#2 First, I am assuming that 
there is a pair of wires from the 
office to the gym. On the office 
intercom, make a small box to 
mount very close by, preferably 
metal. It will have a toggle N.O. 
switch and a 70-volt to 8-ohm 
transformer in it. The intercom 
output on the back of the inter­
com system is most likely a stan­
dard 70-volt output. Simply tie 
across the output with the new 
transformer with the switch in 
series with the 70-volt side. Hook 
the 8-ohm side to the wires going 
to the gym. At the gym, use an 8-
ohm transformer with the sec­
ondary being whatever your amp 
there requires as an input. Using 
two transformers is safer and pro­
vides some isolation . 

If no wiring exists between 
the office and gym, consider 

using a wireless intercom. Plug 
one up in the office and one in 
the gym and try them. If they 
work, you can open them up and 
get started. If not, go back to 
wiring. 

If you get good comm with 
the wireless intercoms: take the 
office unit and wire up the 70-volt 
to 8-ohm transformer to the inter­
nal speaker with the same speak­
er switch in series. Most of these 
intercoms have a lock button, 
which will allow them to be 
always "on." At the gym, use a 
transformer across the speaker 
to match impedance with you 
amp. 

You're in business! Did the 
latter at my kids school. Works 
great! 

Ken Williams 
via Internet 

#3 What you need to install is 
either an automatic speaker 
switch or an automatic 
audio/video switch. This switch 
monitors both audio and video as 
a switching criteria. Both devices 
are made by R.F. Engineering 
and sold through MCM 
Electronics , Centerville, OH. 
Since you may be coming off of 
a 25 or 70 volt PA System you 
will probably want to switch the 
signal source rather than the 
speakers and therefore have to 
get the voltage down to the 
required level through a voltage 
divider. 

Walter J. Heissenberger 
Hancock, NH 

#4 Most school intercom sys­
tems use a constant voltage 25-
volt intercom system. Basically, 
what this means is that at its 
rated power output, if you put a 
voltmeter across the output of a 
25-volt constant voltage system, 
you would measure 25 volts 
RMS. Constant voltage systems 
are used to overcome resistive 
losses in audio cable. So basical­
ly, you need to grab an unused 
output off of the switch bank 
back in the main office (unless 
you are fortunate enough to 
already have a run from the 
switch bank to the gym) and run 
a shielded cable to the paging 
amplifier in the gym. Ground the 
shield on the office side. 

At the paging amplifier in the 
gym, install a 25-volt audio trans­
former that you ripped off that 
paging speaker everyone hates 

in the hallway next to the gym (or 
you could be honest and buy one 
at RadioShack). Hook the two 
conductors from the cable from 
the office to the half watt tap and 
common on the primary side of 
that 25-volt xformer. Do not 
ground the cable from the office 
on the gym side. On the sec­
ondary of the 25-volt audio trans­
former (which should be the 
eight-ohm output), run one lead 
of that transform through a 33k 
ohm resistor into an unused aux 
input of your gym amplifier. 
Ground the other end of the 
eight-ohm secondary of the 
transformer to the ground input 
of the aux input of the gym 
amplifier. 

Here is why this should work: 
Most auxiliary inputs of ampli­
fiers have an input impedance of 
10k ohms and a sensitivity (volt­
age required for rated output) of 
about 150mv. On a 25-volt pag­
ing system, you could probably 
expect a signal of eight-volts 
RMS on the primary of the 25-
volt xformer (rarely are ampli­
fiers operated at their rated out­
put). With a 25-volt half-watt 
audio xformer, the turns ratio on 
such a transformer would be 
12.5-to-1, so the voltage on the 
eight-ohm tap of such a trans­
former would be about 640mv 
(millivolts) under normal operat­
ing conditions. So, the voltage 
needs to be further reduced into 
the amplifier to prevent clipping. 
This is done by the simple volt­
age divider network created by 
the 33k ohm resistor in series 
with the 1 Ok impedance of the 
aux input of the gym amplifier. 

By the way, the 25-volt trans­
former also provides common 
mode rejection , which basically 
means that it will eliminate any 
hum which might have been 
induced in the cable running 
from the office to the gym. Be 
sure to install the transformer as 
close to the gym amplifier (with­
in a foot) as possible. Also make 
sure the cable between the 
xformer and the aux input is 
shielded and grounded at the 
amp. 

One final thing, on a 70-volt 
system, simply substitute a 70-
volt audio transformer for the 25-
volt and all will be well. 

Dan Lash 
Expanets of Indiana 
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www.web-tronics.com www.web-tronics.com www.web-tronics.com 

High Tech Video system w Audio 
Includes TWO BIW Cameras w sound & l.R. (night vision) ONE 
5.Si B/ W Monitor with Built-Jn 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 
item # Dual View 

Fantastic Price! 
$119.00 ea 
($109.00 ea. qty 4) 

· ate 
Easy to Nav1g ch Engine 

des a sear 

24-960 Hou Time 
LapseVCRis 
12VDC version 
and 
120VAC version 
only 
$349.00 ! 

Removable Hard Drive Rack 
For IDE/Ultra OMA Hard D rives 
This product can be used with any 3-112 IDE hard drive 

~SoldOver 
18,000 in 2000! 

up to I" high. It includes an electronic keylock for s e---.....:. 
removal and insertion. Made of ABS 707 fireproof 
plastic . Use this product to protect sensitive hard dr 
data. take your hard drive between work and home or 
even set up different users with their own hard drives 
chat they physically insert every time they use a PC. 
Other models available from C.S. I. include RH I 0 series 
and RH20 series, which are interchangeable with in the 
same interface design (!DE or SCSI). 

RH-IOC-IDE 
Other Models oreAvoiloble. See www.web-Ironies.com under "had drive and accessories" for 
momdelrilsandpictlles. 

Trinle Outnut Bench Power Supply 
·-- with four 3 112 digit LCD Displays 
·::::~:::=.. Output : 0-30VDC x 2 @ 2 AMP 

& 1 ea. fixed output (liJ, 5VDC 
Source Effect: <0.02°To +lmV 
Load Effect: <0.01 % +5mV 
Ripple & Noise: <l m Vrms 

tD Dimensions: 365 x 265 x 164 mm 
CSl3002D-3 ..... $159.00Input Voltage: llOVAC+/-10% 

( ty 5+ ... $149.00) Detr::ilsatwww.web-tronics.com 

Mini CCDs (B/W & Color) 
Sensational NEW Design for Small Observation 
Cameras. Smaller and Better! 

r More Info See www.web-tronics.com 

tnclu nyWorks antly 
That Rea Added Const In Busine 
~ew Items Since 1 71 

Ultra Miniature Design 
Black & White Versions Only 25mm x 
25mm 

CCD B&W Board Cameras 
ASIC CCD Area Image Sensor 
Extremely Low Power Consumption 

• 0.5 Lux Min Illumination 

etailed Specs o 
the Web 

• Built-In Electronic Auto Iris for Auto Light Compensation 
Detailed Specs on the Web 

VM1030PA-B 30mmx30mmx2Smm,Pinhole lens, I 2V 139.00 any qty. 

VM 1030A 30mmx30mmx26mm, Standard lens, 12V 139. 00 any qty. 
VM1035A 42mmx42mmx2Smm,Standard lens, 12V with back light compensation 149.00 any qty. 
VMCB21 44mmx38.Smmx28mm, with 6 infra-red LEDs, I 2V 149.oo any qty. 

VM1036A 32mmx32mmx25mm,Standard lens 12V,reverse mirror image feature 149.00 any qty. 

Bl-~ c919r & Powrrtul 
N1ghr: V1s1on Mode 
• Smart Rugged Metal Housing 
• Extrememly Low Power Consumption 
• 12 Volt 
• CCD Area Image Sensor for Long Camera Life 

Bullet CCD Cameras 

• Built-In 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,21mm(D)xSSmm(L) 149.00 anyqty. 
VMBL T1020W B&WWeathe rproof , 21mm(D)x58.Smm(L) 169.00 any qty. 

VMBLT JC19BW COLOR!Weatherproof , 17mm(D)x88mm(L) I ] 09.00 any qty. 

Color Versions Only 32mm x 32mm 
Available in Standard Lens or Pinhole 
Lens 
All Include Pre-Wired Cable Harness 
for Video & Power 
12V Regulated Power Supply Required (120mA typical 
power consumption) 
0.1 LUX Rating (B/W), 1 LUX (color) 
CCD Area Image Sensor for Long Camera Life 
Back Light Compensation Circuit 
Built-In Electronic Auto Iris Lens 

VMCW-H11A 32mmx32mmx30mm,ColorCCD with standard lens, pre-wired 
cabling for video/audio, I 2V DC Power 11Q9. 00 I 199.00 5 or more 

VMCW·H12A 32mmx32mmx I 9mm,Color CCD with pinhole lens, pre-wired 
cablingforvideo/audio, 12VDC Power Input I J09.00/ 199.00 s or more 

VMPS-718A 25mmx25mmx30mm, B/W CCD with standard lens, pre-wired 
cabling for video/audio, I 2V DC Power Input 149.00 / 145.00 5 or more 

VMPS-250A 2Smmx25mmx I Smm, B/W CCD with pinhole lens, pre-wired cabling 
for video/audio, I 2V DC Power Input 149.00 / 145. 00 5 or more 

WDB-5007S Powerful ni ht vision camera 56 IR LE~ $159.00 ($139.00/ 5+) O'Scope Offer 
30MHz! ONLY $299! 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 

VM3010PA 33mm x 33mm x 18mm pinhole lens ........ $99.00 any qty. 
VM301 O·A 33mm x 33mm x 18mm standard lens ... .... $99.00 an~ <i!Y 

new- ~ DC to AC Power Inverters ! 
15 0 watt up to 3 000 watt models! 

150w modified sine wave:$29.95(G-12-0ISB) 
300w modified sine wave:$39.95 (G-12-030) 
ISOw pure sine wave:$69.00(G-12-150S) 
300w pure sine wave:$109.00(G-12-300S) 
800w modified sine wave:$139.00(G-12-800) 
1000w modified sine wave:$179.00(G-12-JOO) 
3000w modifed sine wave(phase corrected), 

(G-12-300) .............. ....... $489.00 

See Our web site for DETAILED Specs.! 

Our Most Sophisticated DMM WeSoldOver800 LastYear! 
with RS-232 Interface & Software, 3-3/4 Digit, 4000 Count 
Auto-Rangi ng with Analog Bargraph 

• True RMS Mode 
• I OM Hz Frequency Counter 
• Time Mode with Alarm, 

Clock, ar.d Stop Watch 
• Dual Display 
• I 0 Location Memory 
• Min, Max. Avg and Relative 

Mode 
• Decibel Measurement 
• Cap and Ind. Measurement 
• Temperature Mode (C/F) 

• K Type Temperature Probe Included 
• Pulse Signal for Logic & Audible Test 
• Continuity/Diode Test 
• Logic Test 
• Auto Power O FF/"Keep ON" Mode 
• Fused 20A Input with Warning 

Beeper 
• Back Light 
• Data Hold/Run Mode 
• Safety Design ULI 244 & VD E-04 1 I 
• Protective Holster 
• Silicon Test Leads 

Reg.$169 

More Details on 
our 

Web Sile 

PROTEK506 

$99.00 ! 
]tern# 
CSI9803R 

*Digita l & Ana log Di splay, 
3999 counts & 42 segment bar graph. 

* Autorange & Manuafrange 
*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 

• 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 is 
provided. Highly accurate LED accuracy and stable line regulation make the 3000 
series the perfect choice for lab and educational use. 

Line Regulation: 2x I 0 -< +I ma 
LED Accuracy: Voltage ±I % + 2 digits 

Current ± 1.5% + 2 digits 
Wave Line Noise: :S I mvrms 

New! 
Dimensions: 291 mm x I SBmm x I 36mm Lower Prices 

CSJ3003 :0-30v/0-3amp 1-4 / $89.00 

CSl5003 :0-50v/0-3amps}-4 I $109.00 

5 +I $85.00 

5+ I $99.00 

Bookmark our WEB Site! Many more Power 

Supplies are Available. Look Under Test Equipmen 

,;.:.-~· 

v " . .. 
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PC based Digital Stora~ 
Oscil.loscope, 200Jlllz ..._ 

Convert any PC with USB 
interface to a high performing 
Digital Storage Oscilloscope. 
This is a sophisticated PC 
based scope adaptor providing 
performance compatible to 
mid/high level stand alone 
products costing much more! 
Complete details & software 
download @ our web site under 
test equipment. 

SGS/s equiv. samplin~ 
USB interface 

item# 200DSO ~~ I 
$799.00 ~j 

Intell.igent DM M with )r-
PC Interface I 

*Auto-Ranging 
*Dual Display 
*Conforms to IEC I 0 1 0 
*3999 counts & 38segment 

bar graph display 
*DC voltage(autoranging) 
*AC voltage (auto ranging) 
*Temperature measurement 
*Resistance (auto ranging) 

1 5+ 
$59.95 $52.95 
item# CSJ 1802D 

2 AMP J 0-18V Bench 
Power Suppl 
LCD Display 

input voltage : l lOVAC 
output: O- I 8VDC 
Current: 0-2A 
Source Effect:<0.02%+lmV 
Load Effect:<0.01 % +5mV 
Ripple & Noise: < lmVrms 

j 
SoftTube Heatshrink 
2:1 shrink ratio 
Sold in 4 ft lengths \. PRICES! 
Sold Bulk on Spool 
Extremely Low Prices ~ 
Many diameters 
Many colors 

$59.00 ! 
*capacitance 
*diode testing 
*transister check 
*audible continuity 

~ ·~ FOR SELECTION & PRICES 8 PLEASE VISIT OUR WEB SITE 

"!Ow' 

item# CSI345 
Extensive Details @ 
www.web-tronics.com 

Ships with: RS-232 cable, K-type 
Temp probe, MAS-VIEW software 
Rubber boot & test leads __) 

www.WEB-TRONICS.com _,; 

www.WEB-TRONICS.com 
~---

Intelligent Multi-function Digital Counter RF-FieJCI St rengtb A-nalyzer 
The 3201 is a high quality hand-held RF Field ~-- An intelligent multi-function counter controlled $1699. Strength Analyzer with wide band reception by an 8-bit micro-controller with eight-digit 

high bright LED display. Four measuring 
functions(frequency, period, totalal mode 
& self-check).Also,a lOMHz OSC.OUT. 

ranging from lOOkHz to 2060MHz.The 3201 is 
a compact & lightweight portable analyzer & 
is a must for RF Technicians. Ideal for testing, 
installing & maintenance ofMobileTelephone 
Comm systems, Cellular Phones,Cordless 
phones, paging systems, cable &Satellite TV 
as well as antenna installations.May also be 
used to locate hidden cameras using RF 
transmissions 

Frequency Measurements: ~EW 
CH A, Range 10 to lOOMhz 
CHB, Range IOOMhz to I.3G ~ ITEM 
DETAILS AT OUR 
WEB SITE under TEST EQUJPMENT 

$149.00 !! www.WEB-TRONICS.com Extensive Tech Details & a Special Offer 
At Our Web Site (www.web-tronics.com2 

-1 A. 
(!@!!! .:" "' " ' > Q OUR NEW SELF-LOCKIN G CABLE TIES 

UL approved Nylon 66, 94V-2, white color,acidproof, alkaliproof, good insulation 

& long lasting Sold in Bags of l 00 pcs, Buy at prices usually reserved 
for large bulk purchasers!!!!!!! CHECK PRICES BELOW! 

GL3 series = 2.5 m.m. width/ GL4 series = 3.5 m.m. width/GL5 ser ies =4.8m.m. width 
GL8 series= 7.0 m.m. width/ G LlO series = 9.0 m.m width/ GL12 series= 12 m.m. width 
item length price item length price ~ 'T' h . 1 ore 1ec mca 

GL3-IOO 4 inch $.25/bag GL5-400 16 inch $2.49/ba · D t 'I A ') bl . . e a1 s va1 a e GL4-l 50 6 mch $.49/bag GL8-200 8 mch $1.99/bag 
GL4-200 8 inch $.79/bag GL8-300 12 inch $2 .79/bag -- . 
GL4-250 10 inch $1.1 5/bag GL8-400 16 inch $3 .99/bat (µ , 
GL4-300 12 inch $ 1.29/bag GLl0-400 16 inch $5.49/ba WWW. , 

GL5-200 8 inch $.99/bag GLI0-500 20 inch $6. I 5/bag \.\ EB-TRONICS.co 

GL5-250 10 inch $1.39/bag GLI0-600 23.5 inch $9 .29/bag 
GL5-300 12 inch $1.69/bag GLI0-800 31.5 inch $13.99/bag BEST 
GL5-350 14 inch $2.29/bag GLl2-650 25.5 inch $12.49/bag PRJCESJ 

FLUKE Circuit Specialists now carries 
FLUKE TEST EQUIPMENT 

Visit our web site & view our extensive offering of new 
(we are not selling re-manufactured product) FLUKE 
TEST EQUIPMENT. Just go to our home page & select 
TEST EQUIPMENT. We've got great deals ..... ..... . 

FLUKE 
COLOR 
SCOPEMETER; 
now in stock 
All Fluke 
Products 
under 
" Test E@ipment' 

web-tronics.com ~---
------"" 

Visit our website for a complete listing of our offers. We have over 8,000 electronic items on line @ www.web-tronics.com. PC 
based data acquisition, industrial computers, loads of test equipment, optics, I.Cis, transistors, diodes, resistors, potentiometers, 
motion control products, capacitors,miniature observation cameras, panel meters, chemicals for electronics, do it yourself printed 
circuit supplies for PCb fabrication, educational D.I.Y.kits, cooling fans, heat shrink, cable ties & other wire handleing items, hand 
tools for electronics, breadboards, trainers, programmers & much much more! Some Deals you won't believe! 



This summer Parallax offers two special RF communication kits. Here's how it works: buy the BASIC Stamp hardware and you 
essentially get the RF products for free. Choose RF Special # l for human-controlled switching with a keychain remote, 

or RF Special #2 for serial data transmission. These special kits will be available through July 31, 2002, or while supplies last. 

l~F SP1~(~1A1_j #1: 
Keychain RF Starter Kit; #001 -00001 

I 

I 

~~ jY 

~~)O' 
~~~~~~JiiLf••· ·- · 

RF Special # l includes everything you need to use the 
418 MHz keychain RF transmitter and receiver: 

@ Board of Education and BASIC Stamp 2 module 
® 5-button keychain transmitter and receiver 
® LED/resistor pack to demonstrate 
® BASIC Stamp manual, CD-ROM and serial cable 
® Documentation demonstrating the use of the kit 

The keychain transmitter and receiver can be used to add remote 
control to your robot, home automation project, or car. The pair 
operates up to a distance of 75 feet depending on environmental 
conditions. 

Simply hook up the receiver to four pins on your BASIC Stamp. 
Pressing a button on the keychain transmitter can easily be read 
using the following command: 

BRANCH INA , [Taskl , Task2 , Task3 , Task4] 

' choose routine based on button pressed 

Order RF Special #l (Parallax part #001-00001) through 
07 /31/02 and save $70 off the regular price of $239.00! 

Data Transmission RF Starter Kit; #001-0002 

RF Special #2 lets you send serial data over 
the 433 MHz frequency. This kit includes: 

® Two each, Board of Education and BASIC Stamp 2 modules 
® SIP transmitter and receiver with fixed antennas 
® Digital thermometer and parts to demonstrate 
® BASIC Stamp manual, CD-ROM and serial cable 
@ Documentation demonstrating the use of the kit 

With serial capabilities you can send a byte of data up to 150 feet. 
This promotional kit demonstrates this using a DS 1620 Digital 
Thermometer. Simply connect one 1/0 pin of the BASIC Stamp to 
the transmitter and one to the receiver. 

Sending a byte of data from the serial transmitter: 
SEROUT TPin , N9600 , [Temperature] 

' send the temperature to receiver 

Receiving the byte: 
SERIN RP in , N9600 , [Temperature] 

' receive temperature and sto r e 

Order RF Special #2 (Parallax part #001-000002) through 07 / 
31/02 and save $100 off the regular price of $369.00! 

Order online or call our sales 
department toll-free in the U.S. 
at 888-512-1024 (inti 916-624-8333) 

(Mon-Fri, 7 a.m. -5 p.m. PST). 

ORDER ONLINE \~!\V\~ZPARALL1'1\1NC.CONl BASIC Stamp is a registered 
trademark of Parallax, Inc. 

P~Lt_A>< ~ 
Circl e 154 o n Read e r S e rvic e Card. 


